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Chién lwge phat trién Tap doan Cong nghiép Than
- Khoang san Viét Nam dén nam 2030, dinh hwong
dén nam 2045

>>Th.S. L¢é Vin Duén, Th.S. Pham Tt Phuong
Cong ty CP Tu van dau tu va cong nghi€ép mo - Vinacomin

Tém tit: Cong ty c¢6 phan Tu van dau tu mo va cong nghiép - Vinacomin (VIMCC) dugc
Tép doan Cong nghiép Than - Khodng san Viét Nam (TKV) lya chon lam don vi tu van lap
Chién lugc phat trién Tap doan Cong nghiép Than - Khoang san Viét Nam den nam 2030,
dinh huéng dén nam 2045. Chién luoc da duge hoan thién theo cac y kién tham dinh cta Uy
ban Quan ly von nha nudce tai doanh nghiép va cac bg, nganh, dia phuong va céc co quan
lién quan va trinh Thu tuéng Chinh phu Ngay 17/3/2025 Chién lwge di duge Thu tudng
Chinh phu phé duyét tai Quyet dinh 0 625/QD-TTg. Day 14 co 5o phép 1y cuc ky quan trong
v€ chién luogc phat trién ctia Tap doan. Tai Quyét dinh nay da: Xac dinh muc tiéu phat trién
va dinh hudng rd qua trinh phat trién cta TKV; tao da va day manh qua trinh phat trién, dinh
rd céac huorng di va su uu tién de tang cuong kha ndng canh tranh, tang cu:ong t1em luc tai
chinh, nang chat lugng cude song ngu:(n lao dong; tang cuong hleu qua va hi¢u suat cta cac
hoat dong phat trién, tap trung vao viéc str dung tai nguyén mot cach hiéu qua, t01 uu hoa
san xuat va cai thlen quéan 1y va diéu hanh; tao diéu kién thuan loi cho sy phat trién bang
cach tao ra cac chinh sach quy dinh va moéi truc‘mg kinh doanh thuan l¢i. Trong pham vi ctia
bai bao nay, xin gidi thi€u mot so ndi dung chu yéu cia Quyet dinh vé muyc tiéu phat trién
cua Tap doan Cong nghlep Than - Khodng san Viét Nam (TKV) trong d6 néu bat muyc tiéu
cu thé cua céac nganh san xuat kinh doanh chinh, muc tiéu vé doanh thu va lgi nhuan; dinh
hudng phat trién cac nganh san xuat kinh doanh cung nhu dinh hudng phat trién mo hinh
kinh doanh va t6 chirc ciia TKV dé dat dugc myc tidu: Phét trién TKYV thanh tap doan kinh
té manh, dong gop vai tro quan trong Vao sy phat trlen cta kinh té nha nudc; duy tri vi tri
then chdt 13 mot trong ba try cOt vé nang lugng, gop phan dam bao an ninh nang luong quoc
gia; khai thic bén vimg, co ke hoach dau tu bén ving dai han va phi hop véi cam két cua
Viét Nam vé phat thai rong bang "0" vao nam 2050.

Abstract: Vinacomin Mining and Industry Investment Consulting Joint Stock Company was
selected by Vietnam National Coal and Mineral Industries Holding Corporation Limited
(Vinacomin) as a consulting unit to develop the Development Strategy of Vietnam National
Coal and Mineral Industries Holding Corporation Limited to 2030, with a vision to 2045.
The Strategy has been completed according to the appraisal opinions of the Commission
for the Management of State Capital at Enterprises and ministries, branches, provincial
authorities and relevant agencies and submitted to the Prime Minister. On March 17, 2025,
the Strategy has been approved by the Prime Minister in Decision No. 625/0D-TTg. This
is an extremely important legal document for the Vinacomin's development strategy. This
Decision has: Determined development goals and clearly oriented the development process
of Vinacomin; created momentum and promoted the development process, defined directions
and priorities to enhance competitiveness, strengthen financial potential, improve the
quality of life of workers, increased efficiency and effectiveness of development activities,
focused on efficient use of resources, optimized production and improved management and
operations, facilitated development by creating favorable regulatory policies and business
environment. The article provides the main contents on the development goals of Vinacomin,
highlighting the specific goals of the main production and business sectors, revenue and
profit targets; outlining the development orientation of production and business sectors
as well as the development orientation of Vinacomin's business model and organization
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to achieve the goals: developing Vinacomin into a strong economic group, contributing
an important role to the development of the national economy; maintaining a key position
as one of the three pillars of energy, contributing to ensuring national energy security;
sustainable mining exploitation, with a long-term sustainable investment plan and in line
with Vietnam's commitment to net-zero emissions by 2050.

I. Khai quat

Ngay 08/10/2010, Bo truérng Bo Cong
Thuong dugce su uy quyén cua Thu tuong
Chinh phu da phé duyét: “Chién luoc phat
trién bén Vung Tap doan cac cong ty Than
- Khoang san Viét Nam dén nam 2020,
tam nhin dén nam 2030” ((goi tat 1a Chlen
lugc 2010 cua Tap doan) tai Quyét dinh 5O
5239/QD-BCT véi myc tiéu phat trién Tap
doan cac cong ty Than - Khodng san Viét
Nam theo huong: “Tap doan cong nghiép -
thuong mai - tai chinh kinh doanh da nganh
co thucmg hiéu manh & trong nudc va nude
ngoai”.

Bam sat noi dung Chién lugce 2010, Tap
doan Cong nghlep Than - Khoang san Viét
Nam (TKV) va cac cong ty thanh vién da nd
lyc ¢ gang, chu dong trién khai thyc hién.
Nhiéu giai phap quan trong_trong céac linh
vyc san xut, kinh doanh, dau tu xdy dung
co ban va quan tri doanh nghi¢p da dugc
trién khai, hoan thi¢n giap Tép doan 6 on dinh
va phat trién. Cac muc tiéu cu thé ctia Chién
luge 2010 TKV da co ban dugc thyc hién.
Tuy nhién, den nam 2020 ky han cua Chlen
lugc 2010 da hét, dong thoi tir ndm 2010 dén
nay da qua 3 ky dai hoi bang X1, XII, XIII,
theo d6 nhiéu van ban luat, co che chinh
sach méi duge ban hanh; nhiéu chién luoc,
quy hoach cac nganh, linh vue c6 lién quan
dén Chién lugc phat trién ciia TKV dugc phé
duyét nén mot sO muc tiéu, ndi dung dé ra
trong Chién luge 2010 khong con phu hop
voi cac quy dinh méi ctia Nha nuée (101 voi
Tap doan. Vi Vay, chién luoc phat trién cua
TKYV can duoc xay dung méi de phu hop véi
tinh hinh va giai doan phat trién ctia nganh
va dat nudc.

Thyc hién vigc xdy dung chién luoc
phat trién TKV trong tinh hinh méi, thang
10/2021 Tap doan Cong nghiép Than -
Khoang san Viét Nam da lya chon Cong ty
¢ phan Tu van dau tu mo va cong nghiép

- Vinacomin (VIMCC) dé giao nhiém vu
xdy dung “Chién lugc phat trién Tap doan
Cong nghi¢p Than - Khodng san Viét Nam
dén nam 2030, dinh huéng dén nim 2045”.

Sau khi nhan nhi¢ém vy, VIMCC da khan
truong trién khai thyc hién viéc lap Chién
lugc phat trién TKV. Voi su tham gia cua
tap thé lanh dao HPTV, Ban Linh dao diéu
hanh TKYV, cac truong ban cua Tap doan, cac
giam ddc don vi thanh vién va cac chuyen gia
dau nganh ciia Vién Quan 1y Kinh té Trung
uvong, Vu Cong nghi¢p, B6O Cong Thuong;
Truong Quan tri kinh doanh - Vinacomin,
Truong DPai hoc M6 - Dia chit, dén thang
5/2022, VMICC da hoan thanh Bdo cdo
xdy dung “Chién lugc phat trien Tap doan
Cong nghi¢p Than - Khoang san Vigt Nam
dén nam 2030, dinh huong dén nam 2045~
va bdo cao TKV dé trinh cdp c6 thim quyén
thim dinh, phé duyet

Bo Ké hoach va Pau tu (nay 1a B Tai
chinh) duwoc Thu tuong Chinh phu giao lam
dau moi tham dinh “Chién luogc phat trién
Tap doan Cong nghi¢p Than - Khoéang san
Viét Nam dén nam 2030, dinh hudng dén
nam 2045”. Thyc hi¢n nhlem vu dugc giao
Bo Ké hoach va Pau fu da lay ¥ kién tham
dinh cta 17 co quan gdm cac bo: Tai nguyén
va Mdi truong, Cong Thuong, Xay dung,
Quéc phong, Cong an, Giao thong van tai,
Tai chinh, Thong tin va Truyén thong, Van
hoa thé thao va Du lich; Uy ban Quan ly
v6n nha nudc tai doanh nghlep, UBND cac
tinh: Quang Ninh, Thanh Ho4, Dik Nong,
Lam Dong, Ha Tinh; Tép doan Dién luc Viét
Nam, Tong Cong ty DBong Bic.

Trén co so Ho so tham dinh va ¥ klen
cac bo nganh co quan, dia phuong, BO Ké
hoach va Pau tu da yeu cau TKV, VIMCC
giai trinh, bd sung, stra chira va hoan thi¢n
Chién lugc de trinh Thu tuong Chinh phu
phe duyét. Pau nim 2025, cac y klen cua
cac co quan dugc By Ké hoach va Pau tu
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lay y kién di duoc TKV, VIMCC giai trinh
thoa dang.

Ngay 17/3/2025, Pho Thu tudng Chinh
pht Bui Thanh Son da ky Quyet dinh s6
625/QD-TTg phé duyét Chién lugc phat
trién Tap doan Cong nghiép Than - Khoang
san Vi€t Nam dén nam 2030, dinh hudng
dén nim 2045 (Chién lugc phat trlen TKV).

I1. N§i dung chinh ciia Quyét dinh 625/
Qb-TTg

1. Muc tiéu tong qudt ciia Chién lwgc

- Phat trién Tap doan Cong nghiép Than -
Khoang san Viét Nam (TKV) thanh tap doan
kinh t€¢ manh, dong gop vai tro6 quan trong
vao su phat tri€n cua kinh té nha nudc; duy
tri vi tri then chdt 1a mot trong ba tru cot vé
nang luong, gop phan dam bdo an ninh nang
lugng cua quoc gia; khai thac bén Vung, co
ké hoach dau tu bén viing dai han va phu
hop véi cam két ctia Viét Nam phat thai rong
bang "0" vao nim 2050.

- Tép doan hoat dong theo co ché thi
truong, lay hi¢u qua kinh té& dé lam tiéu
chi danh gia chu y€u, tu chu, ty chiu trach
nhiém, canh tranh binh dang vé6i cac thanh
phan kinh té khac theo quy dinh cua phap
luat.

- Xay dyng mo hinh t6 chirc, quan 1y,
quan tri hi¢én dai va chuy€n mon hoa cao, ap
dung khoa hoc cong nghé tién tién, ddy manh
ap dung co gidi hoa (CGH) tw dong hoa
(TDH) va chuyén d01 s6 (CDS); phat trién
ngudn nhén lgc chat luong cao, phat huy
truyén thong "Ky luat va Dong tam"; tu’ng
buge thyc hién d6i méi, sang tao trong san
xuat kinh doanh dya trén nén tang nganh,
nghé kinh doanh chinh va cac nganh nghé
lién quan theo diéu 1& t6 chtrc va hoat dong
cua Tap doan.

2. Muc tiéu cu thé ciia Chién lwgc

2.1. Vé céng nghlep than

- Giai doan 2021 - 2030: San luong than
thuong pham san xuat trong nuge 35+40
tri¢u tan/nam; nhap khau dén 20 tri¢u tan/
nam; xut khau khoang 1+3 triéu tAn/nam.

- Giai doan 2031 - 2045: Duy tri san luong
thuong phim san xuét trong nuge 35+40
tricu tan/nam nhap khau ting den trén 20
triéu tin/nim va sau d6 giam dan theo nhu

cau thi truong trong nudc; xuat khau khoang
3+5 triéu tan/nam

2.2. Vé cong nghiép khodng san - luyén
kim

a. Giai doan 2021 - 2030:

- San pham tr quing bo xit: alumin
1,4+2.8 tri¢u tan/nam Pén nam 2030, phan
dau san xuat tan nhom thoi dau tién.

- San pham tir qudng titan: tinh quing
ilmmenit 160 nga‘ln tan/nam; xi titan: 50100
ngan tan/ndm; zircon siéu min: 15+35 ngan
tan/ndm; pigment: 50+100 ngan tan/nam;
titan xop/tltan kim loai: 10 ngan tan/nam.

- San pham tir quang chi - kém: kém thoi:
12+15 ngan tan/ndm; chi thoi: 5 ngan tan/
nam. q ) )

- San phﬁm tr quéng sat: tinh quang sat:
270 ngan + 6 trigu tan/nam (trong do dung
trong san xudt phoi thép 390 ngan + 4 triéu
tan/narn) phoi thép: 200 ngan + 2.220 ngan
tan/nam.

- San pham tir quing thiéc: phan diu dat
300 tan/nam.

- San pham tur quang cromit: ferocrom
phan dau dat 20 ngan tan/nam

- San pham tr quang dong dong catot
18,2+30 ngan tdn/nim va cac san pham di
kern (vang thdi 664+940 kg/nam; bac thdi
670+1.150 kg/nam).

- San pham tir quang dat hiém: Tong oxit
dat hlem c6 ham lugng TREO > 95%: 10+30
ngan tAn/nim.

b. Giai doan 2031 - 2045:

- San pham tor quang bod xit: alumin
4,0+6,0 tridu tAn/nim; nhom thoi: 0,5+1,0
triéu tin/nam.

- San pham tr quing titan: xi titan
100+150 ngan tan/nam; zircon siéu min:
30+60 ngan tan/nim; pigment: 100+150
ngan tan/nam titan xop/tltan kim loai: 20
ngan tin/nam.

- San pham tr quang chi - kém: kém thoi
15 ngan tan/nam chi thoi 5 ngan tan/nam.

- San pham tir quing sit: tinh quing sit
7,0+10,0 trigu tan/nam; phdi thép 2.220
ngan tan/nam

- San pham tir quing thiéc: thiée thoi 300
tan/nam. i

- San pham tir quang cromit: ferocrom 20
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ngan tan/nam

- San pham tur quang dong dong tam >
30 ngan tin/nidm va cac san pham di kém
(vang thdi > 940 kg/nam; bac théi > 1.150
kg/nam).

- San pham tir quiang dat hiém: Tong
oxit dat hiém c6 ham lugng TREO > 95%:
20+30 ngan tan/nam phan dau san xuét toi
nguyén to dat hiém riéng r& (REO).

2.3. Cong nghiép dién

- Giai doan 2021 - 2030: dau tu dy 4n nha
mdy nhi¢t di¢n Na Duong I d¢ nang tong
cong sut dit cac nha may dién ctia TKV 1én
1.845 MW; san luong dién phat: 1011 ty
kWh/nam; nghlen ctru cong nghé chuyén doi
nhién li¢u cac nha may nhi¢t dién than.

- Giai doan 2031 - 2045: phat trién nang
luong tai tao theo quy hoach dé tu cung, phu
hop véi phat trién cong nghlep nhom tai Tay
Nguyén; toi da hoa chu01 gia tri dich vy phat
dién - stra chira - cung cap, thay thé phu ting
thiét bi; nghlen ctru thyc hién chuyén doi
nhién li¢u cadc nha may nhiét dién than hi¢n
c6 theo 10 trinh phu hop

2.4. Vit liéu no cong nghzep héa chat

- Giai doan 2021 - 2030: san lugng thude
no 75+61 ngan tan/nim (giam dan theo nhu
cau thi truong); san lugng amoni nitrat va
tién chat thuoc nd khac 172205 ngan tan/
nam; amoniac 100+150 ngan tdn/nam (sau
nam 2025).

- Giai doan 2031 - 2045: san lugng thude
no 61+50 ngan tan/nam (giam dan theo nhu
cau thi truong); san lugng amoni nitrat va
tién chit thudc nd khac 205 ngan tan/nim;
amoniac 200-300 ngan tan/nam.

2.5. Muc tiéu vé doanh thu, loi nhudn

a. Doanh thu: )

- Giai doan 2021 - 2030 dy kién: 130+200
ngan ty dong/nam;

- Giai doan 2031 - 2045 dy kién: 200+300
ngan ty dong/nam.

b. Loi nhuan: )

- Giai doan 2021 - 2030 dy kién: 3,5+6,0
ngan ty dong/nam;

- Giai doan 2031 - 2045 du kién: 6,07,0
ngan ty dong/nam.

3. Dinh hwong phat trién cdc nganh sin
xudt - kinh doanh

3.1. Pinh hudng phdt trién céng nghiép
than

- Cong tac tham do phéi ludn di trude mot
budce; tham do danh gid trlr lwong than hién
c6 dam bao d¢ tin cdy phuc vu thiét ké khai
thac két hop day manh thdm do cac mé méi
nham chuan bi nguon tai nguyén tin cdy cho
su phat trién 6n dinh, 1au dai linh vuc san
xuat than ctia TKV noi riéng va nganh than
ndi chung.

- £)01 mai va ap dung cong nghé tham do
ti€n tién, dic biét dbi véi nhitng khu vuc co
diéu kién dia chat phtec tap, do sau 16n; tiép
tuc tim kiém ddi tac nghién ctu lua chon
cong ngh¢, phuong phap tham do thich hop
dé tham do Bé than dong bang song Hong

- Tap trung phat trién, duy tri cdc mo ham
16 san lugng 16n theo tiéu chi "Mo xanh, M6
hién dai, M6 san lugng cao, Mo an toan".
Phat trién cic mo khai thac 16 thién theo
hufong nang cao h¢ so boc gidi han, phu hop
v6i diéu kién kinh té, ky thuat va quy hoach
lién quan; thyc hién cong tac d6 thai dat da
theo hudng su dung to1 da bai thai trong.

- Lién thong cac mo san lugng nho co
diéu kién dia chit, dja 1y, ha ting phu hop
thanh cidc mo san lugng 16n. Khai thac an
toan, tiét kiém, tan thu hiéu qua ngudn tai
nguyén than da dugc glao quan ly bao gom
ca trir lwong than tai cac khu vyc tru bao vé
cac cong trinh va phan tai nguyén than ton
that con lai sau khi da két thiic khai thac ham
10, trén co s¢ dam bao hi€u qua san xuét kinh
doanh. Phat trién san luong khai thac theo
huéng bén viing, hiéu qua...

3.2. Pinh hudng phdt trién céng nghiép
khoang san - luyén kim

- Phat trién nganh cong nghlep khoang
san cua TKV ngang tam nganh cong nghi¢p
than trén co s¢ tang cuong cong tac tham do
phat trién tai nguyen dau tu phat trién céac
mo mdi, két hop véi giai phap da dang hoa
ngudn cung quéng/tinh quéng (hop tac khai
thac, nhap khau) nham déap tng du nguyén
lidu cho cac nha may che bién khodng san
hoat dong on dinh, bén viing; duy tri san
xuat hiéu qua cac t6 hop khai thac - ché bién
khoang san da dau tu.

- TKV chu tri tir cong tac tham do, khai
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thac bo xit dén phat trién cong nghi€p san
Xuét alumin - nhom, tao dong luc dan dat
phat trién nganh cong nghi¢p nhom cua Viét
Nam va gop phan vao phat trién kinh té tai
cac tinh Vung Tay Nguyen trén co s¢ dau
tu m& rong nang cong suit To hop alumin
Tan Rai, Nhan Co 1é€n khoang 2,0 tri¢u tan
alumin/nim/té hop; dau tu m6i TS hop bo
xit - alumin - nhom Pik Néng 2 cong suét
2,0 triéu tan alumin/nam, 0,5 triéu tan nhom/
ndm va du an nha may dién phin nhom tai
tinh Lam Pong voi cong suat 0,5 tridu tan/
nam. Trong d6, phan dau hoan thanh dy én
nha may di¢n phan nhém Piak Nong 2 trong
nam 2030, dé nang cao gia tri ché bién sau,
gop phan Xay dung tinh Dik Nong thanh
trung tam cong nghlep nhoém qudc gia.

- Ché blen sau cac loai khoang san dé tao
ra san pham gia tri kinh t€ cao; nghién ctru
dau tu du 4n nha may san xuét ph01 thép tai
Ha Tinh (truong hop du an khai thac, che
blen sat mo Thach Khé dugc cap co tham
quyén cho phep tiép tuc trién khai), nha may
san xuat tong oxit dat hiém/dat hlem riéng
€, zircon siéu min, plgment tltan xop/tltan
kim loai va cac san pham ché bién sau tur
dong cathode.

- Pay manh viéc nghlen ctru, chuyén giao,
tiép thu, u:ng dung cong nghe khoa hoc ky
thuat tién tién, chuyén do6i cong nghé, thiét
bi cua cac cong doan: tham do, khai thac,
ché bién khoang san, bao vé méi truong dbi
v6i ting nhom/loai khoang san. Poi voi
khoang san b6 xit Tdy Nguyén, titan Binh
Thuan, dat hiém Lai Chau, cromit Thanh
Hoa, cic mo dong tai Lao Cai... dau tur phat
tr1en hinh thanh céc t6 hop khai thac gan voi
ché bién, ap dung cong nghé tién tién, thiét
bi hién dai. Cai tao phuc h01 modi trudng cac
mo khodng san sau khi két thuc khai thac
theo hudng 10ng ghép tai tao, phuc hoi moi
truong ket hop phat trién cac du an xanh,
phat trién kinh té - xa hoi va cac nganh kinh
te than thi¢n moi truong

- Da dang hoéa san pham khoang san phu
hop véi nhu cau thi truong ti€u thy, mé rong
hinh thuc dau tu, hop tac nghlen ctru, dau
tu; khai thac t6i da gia trj mo hinh lién thong
Than - Khoang san - Luyén kim dé hinh

thanh h¢ sinh thai TKV phu hop voi dinh
huéng phat trién kinh té tudn hoan: Than -
bién - Luyén kim...

3.3. Dinh huéng phat trién cong nghiép
dién

- Cai tao, nang cip, doi mai cong ngh¢
cac nha may dién than hién co dé tan dung
nguon than chat luong thap, hoan thanh du
an dau tu da c6 trong Quy hoach di¢n VIIL

- Thuc hién chuyen d01 nhién li¢u theo 10
trinh phu hop gan v6i hién dai hod san Xuét,
quan tri nha may dién tién tlen ap dung céc
cong nghé glam phat thai, cong nghe xanh
phu hop v6i xu hudng phat tri€n cong nghé
cua thé gi6i. Dinh huéng thuc hién chuyen
d6i nhién liéu sang sinh khdi va amoniac v6i
cac nha may nhiét dién than da van hanh sau
20 nam khi gia thanh phu hop va c6 hanh
lang phap 1y day du...

3.4. Dinh hudng phat trién vit liéu né
cong nghiép, hda chat

- Ti€p tuc phat trién san pham cot 16 1a
vat lidu nd cong nghiép, tién chét thuoc nd va
chudi san pham dich vu. Phat trién san xuat
mot s0 loai tién chat thude nd khac nhu: natri
nitrat (NaNO3)... nghlen clru san xuit, Gmg
dung thay thé dan nguyén ligu, vat tu dang
nhap khau (amomac-NH3 ) dé phuc vu cho
cac day chuyen san xuat: amoni nitrat, nhi
tuong ham 10, nhii tuong rdi, chuyén d6i
nang luong xanh...

- Dau tur san xudt phan bon, tham gia chu01
san xuat cung ung céc san pham hoa chat co
ban dung trong cong nghiép khai thac va ché
bién khoang san, hoa dau cong nghi¢p xu
ly nude, san xudt chat tay rira, xat 16ng, mot
sO san pham phu trg khac cho néng nghiép
va cac che pham kém theo tlen té1 doanh thu
hoa chat tiém can véi san pham chinh.

- M6 rong thi tru’O’ng xuat khau cac san
pham vat lieu nd cong nghlep, tién chat
thudc nd va dich vu khoan, n6, min ra cac
nuoc trong khu vyc nhu Lao, Campuchia,
Indonexia ..

4. Dinh hu’o’ng phat trién mé hinh kinh
doanh va to chirc cua TKV

4.1. Pinh hudng phdt trién mé hinh kinh
doanh cua TKV )

Gan kinh doanh véi san xuat tao ra chudi
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gia tri khai thac, ché bién than - khoang san,
san xudt dién, luyén kim, vat lidu nd cong
nghiép, dich vu logistic phu hop v6i mo hinh
kinh té tudn hoan thong qua su dung nang
lugng tai tao, loai bo viéc str dung cac hoa
chat doc hai, tai st dung, tai ché cht thai
(dat da thai, nudc thai di qua xir 1y, chat
thai cong nghlep .) lam nguyen vat li¢u cho
phat trién ha tang va cong nghiép; di doi
voi phat trién theo chiéu rong, tang cuong
phat trién theo chiéu sau bang cach ap dung
cong ngh¢ mdi tién tién, hién dai. Ting bude
tién toi lién thong 03 phan nganh san xuat
kinh doanh chinh ctia TKV la "Than - Dién
- Luyén kim".

4.2. Pinh huéng phat trién mé hinh t6
chitc Cong ty me - TKV

Tlep tuc hoat dong theo md hinh hoat
dong hon hop. Cong ty me - TKV vura thue
hién chuc nang dau tu tai chinh, vira truc tlep
hoat dong san xuat - kinh doanh; phén cong
nhiém vu cta cac don vi ché blen kho van,
giao nhan va kinh doanh than thudc Cong
ty me - TKV nham chu dong trong cong tac
ti€u thy than, nhap khau than; thuc hién 16
trinh co phan héa Cong ty me¢ - TKV vao
thoi diém phii hop theo tién do do Chinh phu
phé duyét.

4.3. Dinh huéng phdt trién mé hinh to
chirc cac cong ty thanh vién

Duy tri ty 1é nam gitt 100% von diéu 1é
hodc ndm giit cd phan chi phdi & cac cong
ty con hoat dong trong cac linh vyc kinh
doanh chinh va lién quan dén nganh nghé
kinh doanh chinh.

T6 chtic lai nham nang cao hiéu qua hoat
dong cua cac don vi thanh vién: Hop nhat
nham ting quy m6 mot sO cong ty co phan
san xuat than ¢6 vi tri dia ly va tai nguyen
1ién ké nhau; t6 chirc lai cac vién nghién ctru
theo mo hinh Nghién ctru - Ché tao - Chuyen
giao cong ngh¢; t6 chure lai cac don vi tu van
dau tu, thiét ké, giam sat va quan ly du an
theo huong tinh gon, chuyén nghlep, to chtrc
lai cac cong ty tham do dia chat mo dé hinh
thanh cac cong ty du manh thyc hién céac
hoat dong khao sat, tham do than - khoéng
san trong va ngoai nudc.

Thoai vén dau tu tai cac cong ty con,

cong ty lién két kinh doanh kém hiéu qua
hodc khong phu hop v6i dinh huong phat
trién trong giai doan toi.

Két ludn

Chién luoc phat trién Tap doan Cong
nghi¢p Than - Khodng san Viét Nam dén
nam 2030, dinh huéng dén nim 2045 duoc
ph€ duy¢t la van ban phap 1y cuc ky quan
trong d6i véi Tap doan, Chién lugc da: Xac
dinh muc tiéu phat tnen va dinh hu:ong 10
rang qua trinh phat trlen TKV; tao da va day
manh qua trinh phat trién, dinh rd cac huéng
di va su uu tién dé tang cuong kha nang canh
tranh, tang cuong tiém luc tai chinh, nang
chat luong cudc song nguoi lao dong, tang
cuong hiéu qua va hi€u suat cua céc hoat
dong phat trién, tap trung vao viéc str dung
tai nguyen mot cach hi¢u qua t01 uu hoa san
xudt va cai thién quan ly va diéu hanh; tao
diéu kién thuan loi cho sy phat trién bang
cach tao ra cac chinh sach quy dinh va moi
truong kinh doanh thuan loi; xay dung ha
tang vat chat, tao ra cac chinh sach hd tro
dau tu va khuyén khich sy sang tao va doi
mai; dam bao sy dong bo va tuong thich véi
cac ké hoach chinh sach va nguyen tdc quan
1y ctia nha nuée, phu hgp véi phép luét quy
dinh va nguyén tac dinh huéng quoc gia dé
dam bao sy nhat quan trong qua trinh phat
trién; . cung cip co ché dé danh gia hi¢u qua
va tién do cua cac hoat dong phat tnen tao
ra co hoi dé xay dyng su cong tac vai d01 tac
lién quan, thuc day su hop tac glua nganh
cong nghi€p, xa hoi, dan sy va cac bén lién
quan khac dé dat duoc muc dich phat trién
chung./.

Tal li¢u tham khao

Quyét dinh sb 625/QD-TTg ngiy

17/3/2025 do Pho Thu tuéng Chinh phu Bui
Thanh Son ky Phé duyét Chién luoc phat
trién Tap doan Cong nghiép Than - Khoang
san.
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Nghién ctru cac so @6 cong nghé khai thac chon
loc hop 1y cac via méng doc dirng bang may xic
thuy lwc gau nguoc cho cac mo than 19 thién
vung Quang Ninh

>> TS. Lé Pirc Phwong, Cong ty CP Tu van dau tu mo va cong nghi€p - Vinacomin

Tém tat: Bai béo trinh bay gdm 4 so do cong nghé khai thac chon loc hop 1y céc via mong
dbc dung bang may xtc thuy lyc gau nguoc (MXTLGN) cho cac mo than 19 thién Vung
Quang Ninh trong 2 truorng h0’p Khi via c6 chiéu day nam ngang nho hon chleu rong cua
may XUc (Mn < Mn mx) va khi chiéu rong dién cong tac 16n hon hodc bang chiéu rong cua
may xtc va nho hon chiéu rong ciia 6 t6 (Mn mx < Bet < Mn 6t5). Ng0a1 ra, bai bao con trinh
bay 2 50 do cong nghe khai thac cho 2 truong hop: Khi via than ¢6 gbc cam nguoc chiéu voi
goc cam cua suon tang va khi via co duong phuong khong song song véi tuyen tang boc da.
Trong mdi mot so d6 déu co g101 thi¢u cong thirc tinh toan khéi luong dét d4 boc; diéu kién
ap dung va wu, nhugc diém cia so do do.

Abstract: The paper presents 4 technological diagrams for the reasonable selective
exploitation of thin vertical seams using hydraulic backhoes for open-pit coal mines in
Quang Ninh in 2 cases: When the seam has a horizontal thickness smaller than the width
of the excavator (Mn < Mn mx) and when the width of the working area is larger than or
equal to the width of the excavator and smaller than the width of the car (Mn mx < Bct <
Mn truck). In addition, the paper also presents 2 technological diagrams for 2 cases: When
the coal seam has a slope angle opposite to the slope angle of bench and when the seam
has a strike not parallel to the rock front line. Each diagram introduces the formula for
calculating the volume of rock removal; the conditions for application and the advantages
and disadvantages of that diagram.

1. Mé dau 2.1. Truwong hop via c6 chiéu day My, <

Céc so d6 cong ngh¢ khai thac chon loc
hop 1y cac via mong ddc dimg bang may xuc
thuy luc gau ngugc ‘ap dung cho nhung phan
via mong ¢6 goc cam y > 35, ¢6 thé 1a via
dong nhat hodc co cac 16p da kep, nhung
chleu day cua cac 16p da kep nho, khong du
dé boc tach chon loc. Nguyén tic chung cua
cong tac khai thac loai guong nay 1a khoan
nd min dat da vach voi chiéu cao bang chiéu
cao tang h hodc chiéu cao phén tang ht tuy
theo tirng truong hop cu thé, con cong tac
dao hao chuan bi va khai thac than trén moi
phan tang ht dugc tién hanh trén toan phan
tang ma khong can phai chia nho thanh cac
10]:) hay dai khiu nhu ddi véi via doc thoai
va dbc nghiéng,

2. Cic so do  cong ngh¢ khai thac chon
loc via méng doc dirng

Mn mx

Khi via c6 chiéu day nam ngang nho
hon chiéu rong ciia may xuc (Mn < Mhn mx)
su dung MXTLGN boc tam giac da trén vach
via va khai thac than trén toan phén tang
ht. So dd cong nghé khai thac xem hinh 1.
Chiéu rong day hao trong than b’ phu thudc
vao goc cam cua via, b’ ty 1€ thuén voi goc
cam vy, b’ cang rong khi y cang 16n, con cac
tam g1ac da nam trén véach via cua cac phan
tang cang nho khi y cang 16n (v6i chiéu day
ctiia via M khong ddi). Cac tam g1ac than 1,
2,3 s8 cang nho khi goc cim cua via cang
lon va via cang mong, va n6 s€ dat gia tri
bang 0 (tic 1a khi chi€u rong day hao trong
than b’ = My) theo mbi lién hé:

M = [Rxmax - b - he(ctgy + ctgog)]siny, m (1)

8  Bantin Twvan & Céng nghé Mé
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trong dd: Rxmax - ban kinh xtc 16n nhat M, m
cua may xuc, m; b = 0,5D véi D 1a chleu 6 , —
rong cua bang xich may XUc, m; vy - goc cam ! Loor
cua via than, do; o - goc 6n dinh sudn tang, : s
do. :
|
A-A B = :
- r ! i - |
h 7 f m 3 { h ; I-|- _//_I | I i :
%' ;'"l i [ i I I
: . 0 e B H B e R
;%& ' 35 40 45 50 55 60 65 70 % :In
e v ' Hinh 2. Méi lién h¢ giita chiéu day thét
k?___. ctia via M véi géc cam y khi b’ = M,
£ A L 5 Mlsmysma _j
= - o V. =050 (ctgy +ctga) =M h + ———— m
= ) 2smy + )
H 4 Sau khi khai thac xong phan tang trén
E v s& tién hanh khai thac phan tang tha 2 dudi
E d6 véi viec mo rong phan tang trén ¢ khoi
] luong tinh cho 1 m dai theo phuong duogc
£ xac dinh theo cong thtrc:
M?*sm ysma 3
L 4 =h; (ctgy + ciga - T 4 Bh.m
A [ Al P (cigy +ciga) 2sm(y +a) '

Khéi lugng da can mo rong phan tang 1 va
2 tinh cho 1 m dai theo phuong dé tién hanh
khai thac phan ting 3 duoc xac dinh theo
cong thuc:

Hinh 1. So' d6 cong nghé khai thdc via
mong doc dieng khi My, < My mx

V61 MXTLGN co dung tich gau E=2,8+3,3
m?® twong duong may xac PC750-6 tmh voi

ht =5 m chiing ta c¢6 két qua cia mdi lién hé M, smysma 3
(1) nhu duoc fgmh bay O%ang 1 va hinh 2. 307 (ctgy +ctgar) - sin(y + a) +2Bh, , m
Khéi luong tam gidc da bam trén vach via

ctia 1 phan tang tinh cho 1 m dai theo phuong

duoc xac dinh theo cong thuec:

vV, =2V, + hj (ctgy +ctga) =

Bing 1. Chiéu day thit ciia via phu thuc vio géc cam ciia né khi b’= M,

Y, do 38 40 45 50 55 60 65 70
M, m 0,44 0,74 1,49 2,23 2,96 3,66 4,33 4,97
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Khéi luong dat da chuan bi tinh cho 1 m
dai theo phuong cua so dd nay 1a nho nhat
trong cac so dd cong nghé khai thac via doc
ding va dugc xéc dinh theo cong thurc:

V

c

y = 0.5h" (ctegy + ctea) +

A 2. .
1-%!:3-31{"1:- Lsmysma g 2

2sm(y +a)

Khéi lwong dat da phai boc & cac tang
trén tinh cho 1 m dai theo phuong khi xuong
sdu 1 tang c6 chiéu cao h dugc xac dinh theo
cong thuc:

V, =nhV, = nhl:.E + E.Tr(crcr}* + c‘.i‘gf:r)]

l'[!l3

Trong d6: n - s6 tang boc da trén doi cong
tac nam trén hao chuan bi; Vi - toc do day
ngang cua tuyén boc da khi xuong sau 1
ting, m/n; By - chiéu rong cua mat tang da
nam sat ngay trén hao chuén bi, m.

Uu dlem co ban cua so do nay 1a dam bao
dugc chat luong than, kh01 1u0’ng chuan bi
nho, tang dugc toc do xuong sau.

Nhuoc diém 14 6 t6 cho dat da hao chuan
bi va than hau nhu phai chay trén dat da da
nd min.

Ciing c6 thé tién hanh khai thac theo so
do: Su dung MXTLGN dao hao chuan bi
trén vach via voi chiéu cao he va chiéu rong
day hao trong dit da phai thoa méin ca 2 diéu
ki¢n X > Rxmin + Rq + k, m va x > bo - My,
m (trong d6: Rxmin - ban kinh xtic nhé nhét
cua may xuc, m; Rq - ban kinh quay ctia may
xtc, m; k - khoang ho can thiét gitra dudi
may x(c va suon tang, m; bo - chiéu rong
day hao, m); sau d6 dung may xtc thuy luc
gau thuan (MXTLGT) tién hanh khai thac
than tir vach sang try via va chat 1én 6 to
dung ctng murc. So d6 cong nghé khai thac
xem hinh 3.

Khoi luong dat d4 ciia hao chudn bj trong
mat phan tang tinh cho 1 m dai theo phuong
duoc xac dinh theo cong thirc:

= [0,5}.*, (ctey +ctgex) + x]}r, ,m

s

II I|I|I|I|I
e

Hinh 3. So do cong ngh¢ khai thdc via
méng doc dieng, phéi hop giiva MXTLGN
voi MXTLGT

Khéi luong 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 duge
xac dinh theo cong thuc:

=h(ct ;V+ctga') m’

ml

Khéi lugng d4 can mé 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 thic:

V, =2V, +h’(ctgy + ctger)
=3h (ctgy + ctga) , m°

Khéi luong dat da chuan bj tinh cho 1 m
dai theo phuong dugc xac dinh theo cong thirc:

vV, = [x +0,5h(ctgy + crga)]h ,m’

Khéi lugng dit d4 phai boc & cac tang trén
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tinh cho 1 m dai theo phuong khi xubng sau
1 tang c6 chiu cao h duoc x4c dinh theo
cong thuc:

V, =nhV, = m‘-:[Bv + h(ctgy + Ctga)], m’

Uu diém co ban cua so do nay la dam
bao dugc ty 1€ than cuc lon, chat luong than
cao, tang duoc toc do dao siu day mo do
bd tri thém MXTLGT cung ph01 hop véi
MXTLGN de chuin bi tAng mai.

Nhuge dlem 1a khéi lugng chuan bi trén
moi phan tang 16m, 6 t6 cho dat da khi dao
hao chuan bi phan 16n 1 chay trén dat da
d3 nd min. Trong truong hop khai thac dudi
muc thoat nude tu chay thi phai c6 bién phép
thoat nudc & day mé tot.

2.2 - Trwong hop dién céng tic cé chiéu
rong Mn mx < Bct < Mn oto

Ciing nhu da duoc trinh bay ¢ trén, nhin
chung khi via dbc dung va thoa man diéu
kién dé cac MXTLGN c6 dung tich gau E=
2,8+3,3 m® dimg trén noc tng than xtc phia
dum va chat tai vao 6 to ding ¢ muc dudi
thi chiéu day that cua via hauhét1aM > 5m
(khl goc cam cua viay >42°). Tuy nhién, khi
via ¢6 goc cam y = 35+42° hodc can pha1 boc
dat da tru hay khi via (10’p) than mong nim
phia véach cua via chinh va duoc khai thac
dong thoi v6i via chinh, tic 1 can boc lop
da gitra via mong va via chinh. Khi d6 ¢6 thé
st 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 = bo - Mn. Cong tac boc da hao chuan bi
va khai thac than trong m01 phan tang duoc
tién hanh trén toan phan tang v6i chiéu cao
he. Khi boc da thi may xac va 6 t6 dimg cung
murc hodc khéc murce, con khi khau than thi 6
t6 ding ¢ murc dudi. Khi xae dat da mo rong
tung phan tang, o to co thé dung cung muc
v6i may xuc hodc & muc dudi. so do cong
nghé khai thac xem hinh 4.

Trong truong hO’p 010 dung ¢ muc dudi,
nang suat ciia dong bo thiét bi cao hon,
nhung can phai co bién phap thoat nudc &
day mo t6t. So do nay ciing co thé sir dung
MXTLGT dung ¢ mirc dudi dé khai thac

than va md rong phan ting da cung voi
MXTLGN.

A =4
7
B, % / /
“h, / /2
.-'lII 'I[
J X
-1 ¥ [ -1"{.
i
H,
1
E
L = i
A ‘E A

Hinh 4. So do céong nghé khai thdc via
méng doc dieng khi My mx < Bet < My 616

Cac kh01 luong dit da can boc chu yéu
trong so dd nay cung dugc xac dinh tuong tu
nhu céc cong thirc cua so do hinh 3.

Uu dlem co ban ctia so d6 nay la dam bao
dugc chat luong than, ning suit ctia may xic
khi khau than 16n, nhung c6 nhuoc dlem lao
t6 cho dat da khi dao hao chuan bi phan 16n
1a chay trén dit d4 d3 nd min.

Tuong tu khi chleu rong dién cong tac
bao gom chiéu day nam ngang cua via va
chiéu rong mit tang d4 tru via hodc 16p dat
da gitra via mong va via chinh 16n hon hoac
bang chiéu rong Moto thi co thé st dung
MXTLGN dung trén noc tang than dé khau
than va chat vao 6 to dimg cling murc. Cong
tac boc da va khai thac than duoc tién hanh
trén toan phéan ting véi chiéu cao ht. So dd
cong ngh¢ khai thac hinh 5.

Khoi lugng tam gidc da bam trén vach
via cta 1 phan tang tinh cho 1 m dai theo
phuong dugc xac dinh theo cong thirc:

V, =0,5h’ (ctgy + ctga) , m’

11 Bantin Tw van & Cong nghé Mé



B KHAI THAC LO THIEN

-

annnnnnnnnifiinnnnes 4]

e,
pe

Hinh 5. So' @6 CNKT via méng déc dirng
khi Bet < My 616

Kh01 lwong d4t da can mo rong phan tang
thur nhit tinh cho 1 m dai theo phuong dé
tién hanh khai thac phan tang thir 2 dudi do
dugc xac dinh theo cong thuec:

V., =h(ctgy + cigar) , m’

Khdi lugng da can mo rong phén tang 1
va 2 tinh cho 1 m dai theo phuong dé tién

hanh khai thac phan tang 3 dugc xac dinh
theo céng thirc:

=2h(ctgy +ctga), m’

Khéi luong dat da chuan bi tinh cho 1 m dai
theo phuong duogc xac dinh theo cong thuec:

V

ch

=0,5h>(ctgy +ctga) , m’

Khéi luong dat da phai boc & cac tang
trén tinh cho 1 m dai theo phuo’ng khi xuong
sau 1 ting c6 chiéu cao h dugc xac dinh theo
cong thuc:

V. =nhV, = nh[Bv + h(ctgy + crga)], m’

Uu diém cia so dd nay 1a dam bao duoc
chat lugng than, khdi luong chuan bi trén
moi phan tang nho, tang dugc toc do xudng
sau; nhung c6 nhuoc diém co ban 1a 6 t6 cho
dat da khi dao hao chuan bi phan 16n 1a chay
trén dat da da nd min.

Céc so dd hinh 3 va 4 khi khai thac trén
mtrc thodt nudc tu chdy cling co thé chi sir
dung don thuan MXTLGT d¢é tién hanh boc
da va khai thac than.

Ngoai céc truong hop da trinh bay ¢ trén,
trén cdc md than 1§ thién 16n ving Quang
Ninh con ¢6 cac tru’orng hop sau:

1 - Via than ¢6 goc cam nguge chiéu voi goc
dbc cua suon tang

Céc via than nay thuong la cac via khai
thac nhan thé va chung thuong phéan bd &
cac tang cao hon day mo. Bé khai thac dang
via nay, khi st dung don thuan MXTLGN,
trén noc tang cé chira 16 via than can tao
ra phia try mot dién cong tac co chiéu rong
thoa man ca 2 didu kién: Bet < My 616 va Betl
M mx, (V61 Bet, Bet1 - tuong ung 1a chiéu
rong dién cong tac khi bao gom va khong
bao gdm chiéu day nam ngang cua via, m).
Piéu kién thtr nhat dung de MXTLGN don
tam giac da 1, khai thac khoi than 2 va chat
1€n 6 t6 vao nhan tai theo phuong thirc quay
dao chleu ¢ cung muc, dleu kién thtr hai
dung dé MXTLGN boc khéi d4 4 va chat
vao 0 t6 dung & muc dudi.

Trén hinh 6 the hi¢n trat ty boc da va khai
thac via mong doc dung cam nguoce chleu
Vo1 goc doc sudn tang. Khi boc cac khéi da
3 vad, dé tang nang sut ctia dong bo thiét
bi can dua 6 t6 xudng nhan tai ¢ dudi mic
may xtic dimg. Khi khai thac phan tang thi
2 néu khéi da 7 (ké ca truong hop khi boc
kh01 da 3 cua phan tang thir nhat) khong du
chiéu rong dé may xuc dung trén noc tang
thi s€ dugc boc cung vai khi don tam gidc
da 5 hodc str dyng MXTLGT de boc sau khi
khai thac khéi than 6 va khoi dat da 8, v.v..
Truong hgp st dung MXTLGN phéi h()’p
vl MXTLGT thi di€u kién thr 2 & trén 1a
khéng can thlet

Céc khdi luong dat d4 can boc chu yéu
phia vach via than trong so d6 nay ciing
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duoc xac dinh twong ty nhu cic cong thire
ctia so dd hinh 6.

Hinh 6. So do cong nghé khai thac via
mong doc ditng ciam ngwoc chiéu véi ' goc
swon tang: 1, 2, 3, ...: Trinh ti boc dat dd

va khai z‘hac than

2 - Via c6 dwong phuwong khong song
song voi tuyén tang boc da va huong tién
cua guong xuc (guong bén hong) tur tru sang
vach via

Trén hinh 7 gidi thiéu so d6 cong nghé
khai thac via mong, déc ding co dudng
phuong khong song song véi tuyén tang
boc da va hudng phat trién clia guong xuc
da tir try sang vach via bang MXTLGN. Dé
khai thac dang via nay, can tién hanh nd min
va dao cac doan hao cuc by bén vach via,
roi tién hanh xuc tach riéng than va da theo
thr tu tr vach sang tru via nhu trén hinh
v&. Khi béc da va khai thac phan ting trén,
MXTLGN dimng trén noc ting xtic phia dudi
va chat tai vao 0 t6 ding cliing mirc; con khi
boc da va khai thac than 2 phan tang dudi
thi MXTLGN dang ¢ mic trung gian xuc
theo guong két hop phia trén va phia dudi,
va chét tai vao 6 t6 dimg ¢ muc dudi.

Khi via c6 goc cam dbc thoai va dbc
nghiéng cling dugc tién hanh tuong tu,
nhung vigéc boc da va khai thac than trén 1
phan tang can dugc chia thanh cac dai hodc
16p_ khau c6 chiéu cao nhé hon hodc bang
chiéu cao xtc chon loc ht ciia may xuc tuy
theo goc cam cua via.

ANAN

LG

Hinh 6. So do cong nghé khai thac via
mong doc dikng cim ngwoc chiéu véi ' goc
swon tang: 1, 2, 3, ...: Trinh tw boc dat da

va khai thac than

Hoan toan c6 thé coi cac so d6 cong nghé
khai thac via mong nhu da dugc trinh bay la
nhitng so do coty l¢ ton that va lam ban than
nho nhét. Ké ca ton thit trong no min va van
tai (theo qu1 dinh 13 0,6%) thi t6n that than
trong qua trinh khai thac khi 4p dung céc so
d6 nay dugc tinh theo cong thirc:

r
K, =10+—100, %
M

Chiéu day ctia 16p xuc 1an “t” khi sir dung
MXTLGN c6 dung tich géu E=2,8+33m’
va cac MXTLGT tu’orng ung la t = 0,15 m.
Ton that do don néc tang than khi méi dua
moé vao khai thac hodc don bun hay dat d4 nd
min phu 1€n theo qui dinh 1a 5 cm, voi

(Xem tiép trang 33)
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Ung dung ky thuat thao hut khi me tan tai giéng
trén mat bang khu vuc khai thac vao via than
doc dirng & Tan Cwong

Ngudn: WANG Yazhou, TANG Jianping, LI Rifu. Application of surface well gas extraction
technology in mining area of steeply dipping coal seam in Xinjiang[J]. China Mining
Magazine, 2023, 32 (S2) : 202-208.

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

Tom tat: Trén co sO phan tich chuyén siu vé hiéu qua thdo hut va tinh 6 6n dinh cua két cdu
giéng bé mit khu vuc khai thac, ket hop voi dac diem ton tai goc déc 16m cua via than Tan
Cuong, theo diéu kién ton tai cua khi va goc doc khac nhau, vi tri gleng lya chon b tri &
gan chd 1€ 10 cho ¢6 dich chuyen Vi tri cat cua ong 16ng nho nhat, dong thoi tlen hanh t6i vu
d01 v6i t6 hop hop 1y nhu 80 lan dao gleng, qu1 cach mii khoan cua két cau giéng trén mit
bang khu vuc khai thac. Két cau than giéng, cong nghe khoan giéng, thiét bi phong, bdo vé
an toan thyc hién déu dya trén nguyén tic 5 khai niém thiét ke phong, bao v¢ giéng trén mat
bang “tranh”, “sirc ben” “bo qua”, “lam thua”, “phong ngura”, lap ra ky thuat thiét ké giéng
thao hut trén mat bang khi mé tan khu vyce khai thac via than goc déc 16n phu hop. Sau do,
thi cong 1 gleng trén mat bang khai thac ¢ 10 chg 24223 via 4 mo 2130 de tién hanh thao
huat. Két qua thir nghiém cho thay: nong do thao hit khi trung binh ciia giéng trén mit bang
khu vyc khai thac dat 31,5%, lugng thao hat khi mé tan trung binh 850 m*/ ngay, lugng thao
huat khi [ty ké dat 605200 m?, khi khai thac tir gleng trén mat bang chiém 56,67%, da giam
thap ap luc khi khi thai gio, dam bao viéc thu hoi thuan lgi cia 16 cho. Khi 16 chg tién guong
dwoc hon 90 m 90 m, dung may chyp anh 16 khoan thong minh de quan trac phong to hién
truong doi voi giéng trén mit bang nay, trong qua trinh ha 6 ong 16ng lan 2, chua phat hién
tinh trang blen dang xay ra tir Ong long gleng khoan, gleng trén mat bang chua phat hién co
pha huy bién dang, didu do chimg to ket cau than giéng trén mat bang sau khi guong 16 chg
van dich chuyen on dinh, thiét ké két cdu giéng nay hop 1y, c6 thé dam bao thao hut tiép tuc
dbi voi giéng trén mit bang.

Abstract: On the basis of in-depth analysis of the extraction effect of surface well in mining
area and the stability of surface well structure, combined with the occurrence characteristics
of Xinjiang coal seam with high dip angle and gas occurrence conditions, the well location
is selected and arranged near the turning point of the working face with the minimum
casing shear displacement. At the same time, the rational combination of the well structure
in mining area and drill bit specifications is optimized. Five design and protection concepts
of “avoid” ‘“‘resist” “let go” “thin” and “protect” surface wells are used in well structure,
drilling and completion technology and safety protection devices to form a set of suitable
design technology of gas surface extraction well in mining area of steeply dipping coal seam
After that, a mining surface well is constructed at 24223 working face of No.4 coal seam in
2130 Coal Mine to carry out gas extraction. The test results show that in the mining area,
the average gas extraction concentration of surface wells is 31.5%, the average pure gas
extraction volume of daily gas extraction is 850 m3 /d, and the cumulative gas extraction
volume reaches 605 200 m3 , and the gas recovery of surface wells accounts for 56.67%,
which reduces the pressure of wind exhaust gas and ensures the smooth mining of working
face. When the working face is pushed over 90 m, an intelligent borehole imager is used to

o«
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carry out on-site observation of the surface well. No abnormal deformation of the drilling
casing is found in the process of lowering the second casing, and no deformation and
damage occurred in the surface well, indicating that the structure of the surface well is
stable after the working face is pushed, and the structural design of the well is reasonable,
which could ensure the continuous extraction of the surface well.

Khu ty tri Duy Ng6 Nhi - Tan Cuong (dudi
day goi la “Tan Cuong”) la mot trong 14 khu
vuc co trir lu:ong than 16n ctua Trung Quf)c
6 36 khu mo, san lugng than hang ndm cua
mo san xuat hién nay dat 150 tri¢u tan, qui
mo xay dyng mo dat 320 tri¢u tan, trir lugng
tai nguyen than chiém hon 40% tong luong
toan quoc, khi via than chiém honl/4 toan
qudc. Mic du khai thac via via than cta Tan
Cuong bat ¢au hoi mudn, nhung tai nguyén
khi via than phong phu cua Tan Cuong chac
chén sé tr¢ thanh dia diém chinh de tan dung
khai thac khi via than Trung Qubc.

Khai thac thio hut khi via than cua gleng
bé mat 12 ky thuat thao hat khi méi duge dan
phat trién trong vai nim gan day, so voi k¥
thuat khai thac khi via than trong 10, k¥ thuat
nay c6 cac uu diém nhu luong thao hit 16n,
ndng do thao hut cao, ban kinh thao hut 16n
(co the dat 200 m) dleu kién thi cong trén
mat bang t6t, c6 thé tan dung hiu qua tac
dung cua théo ap va tang cuong tinh thAm
cua khai thac via than, d€ lién tuc thao hut
khi giai hép tir thao 4p phi trudc 10 cho, khi
& goc dau 1o cho va khi ¢ khu vuc khai thac.
Dudi sy hd tro cta du an trong diém va du
an khai thac dau khi “ké hoach 5 nam lan
thir 117 va “ké hoach 5 nam lan tha 127, “ké
hoach 5 nam lan tha 137, ky thuat nay dat
duogc sy phat trlen day du, tré thanh k¥ thuat
thao hat giéng bé mat khi via than khu vuc
khai thac phu hop voi dleu kién khai thac
céc via than ddc thoai, gan bang va diéu kién
khai thac via day don nhat.

Trong qua trinh khai thac via than chac
chin s€ lam cho da vach via than 6n dinh
ban dau xay ra bién dang, tang da phu phat
sinh dich chuyén vi tri va pha huy, dong thoi
van dong manh xay ra khi thi cong gi€ng be
mat lam cho ung suét noi bo phat sinh didu
chinh, dan t6i giéng bé mat doi mdt voi rui
ro bi cit va kéo dut, lic nay can ap dung
bién phap nhét dinh dé phong tranh giéng bé

mat bi pha huy, khong con hi¢u qua. Dong
thoi, cung cap duong ham cho di chuyen
khi trong diéu kién thao hat ha ap trong qua
trinh khai thac thu hoi cua 10 cho, trong diéu
kién khai thac khac nhau, phan bd cua céc
khe ntrt cling khac nhau, anh hudng tryc tiép
dén hi¢u qua van hanh thao huat khi via than
clia giéng bé mat. Vi Vay, do6i vo1 nghién clru
k¥ thuat thao hut khi giéng bé mat chi yeu
tap trung ¢ 2 hu:ong la hi¢u qua théo hut va
tinh on dinh cua giéng bé mat.

O phuong dién hi€u qua thao hut khi cua
giéng be mdt, cac hoc gia li€n quan da thuc
hién nhiéu nghién ctru. HO Thién Dinh trong
“Uu tién lua chon k¥ thuat phong, xtr 1y khi
mo Phong xtr 1y than va khi n6 dot ngot

> cua truong dai hoc mé Trung Qudc xudt
ban ndm 2008, Phy Quan Huy trong bai viét
“ Nghién ctru va thyc tién khai thac, treo,
san xuat 6ng chong trong khai thac kh1 via
than trén mat bang khai thac “ dugc ding
trén tap chi An toan va moi truong mo 2014,
41 (3) da nghién ctru chuyén séu 61‘01 voi
vi tri twong di cua giéng bé mit bd tri &
khu vue khai thac, tor d6 thu duge higu qua
thao huat tuong 601 t6t khi bd tri giéng trén
mat bang 0 bén 10 thong gi6 khu vuce da thao
tac. Tan Duyét Binh trong “K§ thuat va g
dung thao hut khi khu vuc da khai thac cua
16 khoan trén mit bang khu mo Thiét Phap
” dang trén Hoc bao Pai hoc k¥ thuat cong
trinh Liéu Binh, 2008 (27 ( 1) Truong Vinh
Tho trong “Nghién ctru qui luat dich dong,
dich chuyen khi thdo ap dwa vao moé hinh
thay doi dong ty 1¢ khe 16 khoan khu vyuc da
khai thac ” dang trén tap chi “An toan va bao
vé moi truong mo” 2023, 50 (2), Truong
Thon trong “Nghién ctru m6 phong s6 thao
hut giéng khoan mit bang khai thac thao ap
” dang trén Hoc bao Than 2015, 40 (SZ) da
tién hanh khao sat dbi voi higu qua van dung
tai hién truong cua giéng bé mat, dong thoi
da dé xuét khai thac khi via than va mo hinh

15  Ban tin Tw van & Cong nghé Mé



KHAI THAC HAM LO

mai trong xu 1y “lién dong phéi hop trén,
dué6i 10” d6i v6i mo thir nghlem Phuong
dién nghién ctru khai thac khi via than gleng
bé mat phy trg cho tang bao vé, cac hoc gia
lién quan da tién hanh thi nghlem tai hi¢n
truong, tor d6 thu dugc ha ap thao hut cua
giéng bé mit dugc xac dinh can cir vao thay
d6i luu lwong khi va ap lyc. Luu Ung Khoa
trong “Ky thuat diéu khién thao huat giéng
khoan mit bang va khi mé tan nd dot ngot
0 khu vyc da khai than cua via than ddc biét
day - Nha xuat ban cong nghi¢p than”, 2014.
Vuong Tri Dan trong “Quy luat bién dang
giéng bé mit va dich dong than da phu gbc
déc 10n khi thyc hién nhiéu khai thac ” dang
trén tap chi “Khoa hoc ky thuat than, 2023,

51 (4)” da xay du:ng mo hinh dinh lugng
théo hut khi cua giéng bé mit bang phuong
trinh vat 1y s6 hoc, ngh1em ching tinh phu
hop cua m6 hinh nay bang luong thao hut
thuc té cua giéng bé mat tai hién truong mo
O Lan Ninh Ha. Ly Nhat Phuc trong “Thu
nghiém va ung dung thao hut giéng bé mait
khi via than 6n dinh khi khai thac khu mo
Tung Tao” — Tap chi An toan va bao vé moi
truo’ng moa, 2018, 45 (2), Truong Chi Cuong
trong “Ky thuat va ung dung thdo hut giéng
bé mat khi mo tién hanh khai thac nhiéu lan
- Tap chi KHKT than” 2021, 49 (10) da phan
tich yeu t6 anh huong cua hi¢u suat thao hut
theo cac thong s6 cua giéng bé mat, dong
thoi dé xuat kién ngh1 mang tinh nhim den
d6i tuong hi¢u qua thao hat khi via than d6i
vOi cac yéu t6 anh huong. Vé phuong dién
6n dinh trén mit bang, Luu Ngoc Chau trong
“Phan tich khi khu vuc da khai thac thao hut
va tinh 6n dinh ctia n6 khi thao hut giéng bé
mdt tinh ” — Hoc bdo lyc hoc va cong trinh
dat da da dong chat hoa kh01 da phu trén,
phan tich g1a tri dich chuyen vi tri ngang
trong thi cong va lugng cén thay d6i vuong
gbc cua giéng bé mit, tir 46 thu duge dudng
kinh gleng khoan trong cong tac thlet ké cua
giéng bé mgt can 16n hon luong bién dang
ngang cua tang da. Luyén Chuong Hoa trong
“Ung suat dat va co 1y ton hai ong chéng”

- Nha xudt ban cong nghiép dau mo, 2009,
Tran Luong trong “Nghién ciru thay doi vét

nat va co ly mat 6n dinh cua dat da xung
quanh duong 16 via doc khi chiu anh hudng
cua khai thac”, 2020. thong qua nghlen cliru
qui ludt tac dung pha hay cta qu1 luat dich
dong tang da va tang da cung ¢6 khoi than
da vi blen dang d6i voi giéng bé mat da thu
duogc két luan rang pha huy cat, pha huy kéo
dai, pha huy dun la hinh thirc pha huy chu
yéu ton tai cia gleng bé mat. Ton Hai Tho
trong ‘Nghién ctru co ly pha huy bién dang
cta giéng khoan trén mit bang khi chiu anh
huong cta khai thac” - Pai hoc Trung Khéanh
( xuat ban ndm 2008) ding tr goc d6 hinh
thirc bién dang tang da phu trén dé Xay dung
mo hinh blen dang dudi tdc dung nén va dich
chuyen tang d4 giéng bé mat, thong qua mo
hinh ndy da phén tich duoc dac diém pha
huy cua giéng bé mit trong diéu kién 1 via
than. V& phuong dién chon dung & ong chong,
Truong Khai Trong trong “Pic diém két cau
mang khe 16 dya vao ton tai khi trong than
va phuong thirc dich chuyen” - Tap chi Than
2022, 47 (10) su dung phan t hiru han de
phén tich moi quan hé glua bién dang ubn
cua Ong chong gleng bé mat va thiét bi di
kém nhu vong xi mang va pham vi hu hai
cua dat da, tir d6 thu duoc pham vi hu hai
cua vong xi mang tai chd bién dang ubn ong
chong 1a 0,5-0,8 m, ma pharn vi pha hiy cua
tang dat d4 xung quanh vong xi mang 13 1 ,0-
1,5 m, tr 46 xay du'ng mo hinh lyc hoc phan
tor hu’u han dya vao dac tinh dan hdi caa ong
chdng, vong xi mang, dat d4 nén, cung cap
phu’ong phap don gian khi lya chon, thay doi
cuong do ong chdng trong diéu kién phuc
tap, doi voi tang da khong dong déu, cuong
do ong chong thap hon nhiéu so voi cudng
do tang dat dong deu viéc tang thém do day
ctia thanh 6ng chong hiéu qué hon d¢ cing.
Lau nay, mo than khu vyc Tan Cuong
cht yéu 1a khai thac phan nong, trién khai
khai thac khi via than, thao hat khi mé tan
it, trinh dg k¥ thuat thap, trinh d¢ nhén thue
khong du. Nhu cac mo ¢ tap doan than coc
Tan Cuong, mo than Dai Hoang Son Tan
Cu’ong va mo than huyén Bai Thanh, Kho
Xa cua Nam Tan Cuong déu 1a than cbc
chinh hodc than cdc phan phdi chat lugng
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cao, hién nay déu dbi dién véi Van de ham
lu()’ng khi via than cao. Do dac diém ton tai
ctia goc dbc via than khu Tan Cuong 16n,
dan t6i quy luat dich dong ting da tham chi
qui luat van dong cua khi via than c6 sy khac
nhau 16n hon, lam cho khi chon dung k§1
thudt thao hut khi via than hi€u qua cao nay
o gleng bé mit khu thao ap khai thac ¢ khu
mo Tan Cu’orng, s& phai doi mat kho khan
nhu diéu kién glao thong trén mat bang kém,
may khoan trién khai khong thuan loi, bb tri
giéng thao hat hiéu qua cao gleng bé mit,
phong ngura bao v€ an toan két cau mat du
daco ky thuat nhung Van can hoan thi¢n tinh
thich u’ng, Dong thoi, d6i voi goc ddc khac
nhau va diéu kién ton tai ciia khi mé tan,
1am thé nao dé lya chon k¥ thuat thao hut 16
khoan trong 16 ¢6 tinh phu hop tot hon, bd tri
10 khoan ¢ hop 1y hay khong déu anh hlmng
den ky thuat quan trong nhu xu ly hi¢u qua
xut khi mé tan thao ap & khu vuc khai thac
va thao hut hiéu qua cao khi via than khu mo
Tan Cuong. Vi vay, ket hop v6i thue té cong
trinh ti€n hanh thiét ké toi wu ket ciu giéng
bé mdt khu vuc da khai thac ¢ diéu kién via
than doc du’ng, thanh qua Gmg dung tai cong
tru’ong ¢6 ¥ nghia hoc hoi nhét dinh d01 voi
Umg dung ky thudt khu mo via than dbc dung
trong dicu kién tuong tu.

1. Lua chon vi tri cia gleng déi véi
giéng khai thac bé mit cé goc doc ding

Thong thuong, sau khi giéng bé ‘mdt hoan
tat cong tac khoan gleng, thanh gleng s& lap
thém Ong chong bao vé, khi dat d4 xung
quanh thanh giéng phat sinh bién dang, thi
ong chong s€ bi bién dang theo. Giéng bé
mdt cht yéu ¢6 4 hinh thire bién dang: kéo
dai theo hudéng dung, cit theo chleu ngang,
dun theo duong kinh va bién dang tong hop
kéo cat. Bo tri vi tri gleng hop 1y cua gleng
bé mit khu khai thac can xem xét yéu to anh
huéng tir 2 phuong dién: thir nhét 1a vi tri
khoan giéng ¢ 10 cho chiu anh hu0‘ng cua
khai thac s& Xay ra hién tuong cat gitra cac
tang, kéo dai ¢ tang cach ly va tac dung t6n
ho*p kéo cat nho, thudn loi cho 6n dinh két
cau than gleng khoan sau giai doan sau khai
thac; ngoai ra, can xem xét tich tu khi via

than sau khai thac ¢ chd gleng bé mdt, thuan
lgi cho vi€c thao hat khi via than noéng do
cao. Khai thac via than goc déc 16n, hu’0’ng
phan bé tai trong ting da phu trén ¢ khu
vuc khai truong khong giong nhau, thong
thuong phan lugng theo hudng mat tang
da tang thém, nhung phan luong theo phap
hudng lai nho di, so véi via déc thodi, do qui
ludt hién thi ap lyc m6 khong glong nhau,
khi khai thac via goc dbc 16n gip cac van dé
vé an toan nhu ro ri khi, da tru byc nudc, bé
mat nut né. Nhu’ng Van dé an toan nay deu co
lién quan mat thict dén qui luat dién bién vét
nurt cua kh01 da bi xdo tron, khi lya chon vi
tri g1eng bé mit néu khong xem xét cac yéu
t6 nay, dé dan dén than giéng bi nit, V0, lam
cho dudng 16 thao hut khi via than bi tac Do
do6, khi lya chon vi tri giéng, dé xuét thuc
hién theo ky thut “tranh”, tlrc 1a trén co s¢
két cau gleng bé mat 6n dlnh lua chon khu
vuc dat 6 hiéu qua thao hit 6 6n dinh, tir d6
bo tri gleng bé mat.

T mo hinh 1y luén dich déng da phu khai
thac va phan tich dix li¢u giam sat dich dong
be mdt cho thay, giéng trén mit bang duoc
bd tri & gan vi tri tdm truc theo phuong 10
chg khai thac chiu tac dung kéo dai cua tang
cach ly ¢ vi tri 16p dé clng 1a nghiém trong
nhat c6 kha nang s€ bi kéo dut; hon nira
gan chd 1€ 10 chg, dich chuyen Vi tri cat ong
chong gleng bé mit nho nhat, tuong d6i phu
hop dé bo tri vi tri gleng

2. T01 uu ket cau gleng Kkhai thac

Thlet ke két cdu than gleng giéng bé mat
bao g6m s6 1an khoan m¢ giéng, quy cach
dau khoan, quy céach va két cau ong chong,
chiéu cao hoi xi mang trong qua trinh xi
mang hoa gleng Vi vay, t6i uu két cdu than
gleng cua giéng trén mat khu khai thac chu
yeu phai to chirc hop 1y vé sb lan md gleng,
qui cach dau khoan, lam cho giéng bé mat
mac du chiu anh huong cua khai thac, nhung
tinh hoan chinh va dién tich tiét dién thao
hut cua ong 16ng duogc duy tri & trang thai
tot thoi gian thao hat hiru hiéu cua giéng
bé mdt khu khai thac dugc kéo dai, thdm chi
¢6 thé ctr duy tri thao hit. Can cr vao phan
tich 1y ludn va nghién ctru thtr nghiém & trén
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cho thay, gleng bé mit cua khu vyc khai thac
phéi ¢6 két cau than gleng t01 uu nhu sau:

1) S6 1an mé giéng ciia g1eng be mat khu
vuc khai thac thuong 1a mo 2 lan hoic 3
lan Néu gleng bé mat 1a gleng khoan m&
3 lan: mo lan 1 khoan sau xu6ng vi tri cach
tang da gbe 10 m, dong thoi lap dng chong
101:) bé mat va c¢d dinh giéng, muyc dich chu
yéu la phong ngua 16 khoan bi 1¢ trong qua
trinh khoan; 1an mo thir 2 1 khoan tao thanh
duong luu thong khi via than thao hut, day
la phan chu yéu nhat cua g1eng be mat, m&
giéng 1an thtr 2 khoan dén sau dén 16 cach
30-50 m trr da vach tr¢ 1€n, sau do lap ong
chong va ¢ dinh g1eng Mo giéng lan 3 chu
yeu la dudng dan khi via than di tir khéi than
vao trong ong chbng thdo hut, thuong su
dung ong sang, khong ¢ dinh giéng. Neu
giéng trén bé mdt khu khai thac la giéng
khoan m¢ 2 lan: lan 1 khoan séu Xuong 10
tr mat da goc tro Xuong, dong thoi 1ap ong
chong lop bé mit va cd dinh giéng, myc dich
chu yéu la phong ngura sat 10 khoan sat 1&
trong qua trinh khoan; mé 1an 2 khoan den
vi tri cach 16p da vach 10-50 m, khi mé lan
21ap 6 ong chong, | cit khe 6ng chong & do sau
40 m gan day 16 khoan, tién hanh co dinh
giéng & gan m1eng 10 khi mo gleng lan 2, vi
tri khac khong can c6 dinh g1eng

2) Quy cach mii khoan giéng. Trong
truong hop diéu kién cho phép, chon dung
mii khoan duong kinh 16n de tién thanh cac
lan mé giéng, muc dich 1a dé lai khong gian
bién dang twong ddi 16n cho bién dang cho
bién dang ciia khai thac.

3) Quy cach éng chong. Do1 voi ong
chong dau c6 duong kinh giéng nhau, de
glam thap t01 da anh huong do khai thac d01
voi ong chong, thuong chon dung 6 bng chong
dau c6 chiéu day thanh dng chdng 16n, cuong
do cao.

4) Phuong thuc tram xi mang. Néu
giéng bé mat la gleng mo 3 lan, thi dung
dich xi mang giéng khi m¢ lan 1 va lan 2
déu duoc dua tro lai bé mat.

Néu g1eng bé mat la giéng mo 2 lan,
dung dich xi mang giéng khi m¢ lan 1 dugc
dua tro lai bé mat, doan gan bé mat khi mo

lan, ¢6 dinh giéng, lam cho xi mang ¢ dinh
gi duo’c dua tro lai bé mat, doan gan day 18
mé lan 2 khong tram xi mang.

'Thong qua phén tich dac diém pha huy
b1en dang giéng khoan, két hop dic diém
giéng bé mat khi mé tan khu vue khai thac,
thuong st dung két cu thén g1eng cua mo
gleng 3 lan, thiét ké mé lan 1 0 vi tri cach
da gbc 15-20 m tré xudng, mé 1an 2 & vi tri
mep trén dai khe nut khu khai thac, mo lan 3
xuyén qua via than 5-15 m. ¢ vi tri cao nguy
hiém lap thiét bi bao v¢€ an toan, dudi day
trinh bay cu the vé ky thuat va phuong phap
trong thiét ké két cau gleng bé mit.

Sau khi b tri vi tri giéng cta gleng be
mdt khu vuc khai thac, sau do thiét ké két
ciu giéng bé mat, nhin chung, sir dung ky
thuat “stic bén”, “bod qua”, “phong ngua
“lam thoang” dé xac dinh than giéng va bao
v€ an toan than g1eng ‘Khang chu yeu la
thong qua toi wu két cau than giéng giéng bé
madt, tir d6 nang cao kha nang pha huy khéng
cua no; “nhudong ” la st dung ky thuét ¢
dinh giéng dé nhuong lai lugng dich chuyen
vi tri ngang cua tang da déi véi nhung noi
mong yeu ¢ mot s6 khu vue cua giéng bé
mdt; “Phong” 1a de du phong gleng bé mat
phat sinh bién dang, lap ket cau bién dang
bao v¢ nhu do cung, chuyén dong léch, co
gidn & mot s vi tri; “Khoi thong” chu yeu
la sr dung ky thuét treo giéng hoan chinh dé
g1a1 quy€t van dé tic 16 khoan & vi tri gleng
mé lan 3. Thong qua cac ky thudt thiet ké
0 trén, hinh thanh céac ky thuat xu ly giéng
thao hiit khi ngam cua via than doc dung

2.1 Cong nghe toi wu hod két ciu dwa
trén khdi ni¢m “sirc bén”

Hién nay, chiéu sau cac 16 khoan & cac
mo than cua Trung Quoc thuong khong 16n
hon 1000m, tmg sudt dat da cuc bod khong
vuot qua 40 Mpa, hon nita cuong d6 dan hoi
cua ong chong giéng dau tiéu chuin cudng
do cao (cip thep J55 tr¢ 1€n) cao hon 379
Mpa, do do co thé thong qua su dung ong
chéng giéng dau cuong do cao de nang cao
kha nang khang pha huy cua ket cau than
giéng nham glam thap kha nang mat hiéu lyc
pha huy cua giéng ngam. Tir két qua nghién
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curu cua cac hoc gia cho thay, trong dleu kién
g suat dat da phan bo ddng déu, ton tai cua
16p vo xi mang co6 thé s& lam cho ap lyc dng
chéng giam di hodc tang 1€n. Theo phan tich
O trén, de xuat k¥ thuat thlet ké t01 wu két cau
than g1eng theo khai niém “sure bén”.

1) Ong chong san xuat phai st dung
vat li¢u ong chong giéng dau tiéu chuan co
thanh day, cudng d¢ cao. Nhin chung, nén su
dung vat li¢u 0 ong c6 cap thép tir N8O tro 1én,
chiéu day thanh 6ng khong thap hon 10 mm.

2) T01 uu hod thanh phan va chiéu day
dng chdng bao vé gleng, dam bao lam tang
hi¢u u’ng tich cuc dbi v6i ap luc éng chong
than gleng, trong trlrong hop thong thu’ong,
su dung xi mdng cudng dd cao cap G dé gia
cd giéng, chiéu day 16p vo xi mang khoang
40 mm.

2.2 Cong nghé tram Xxi mdng cuc by
dwa trén khai ni¢m "bo qua”

Nhin chung, cic giéng bé mit thu’orng ap
dung phuong phéap tram xi mang toan giéng
cua giéng pha vo thuy luc trong nganh dau
khi. Cong ngh¢ tram xi mang nay dua trén
thyc t€ la sy dich chuyén cua lop da phia trén
gan nhu o thé bo qua va gleng s€ khong bi
hu hai. Tuy nhién, ddi véi cac gleng ngam
trong khu vuc khai thac, chung can phai chiu
duoc tdc dong cua hoat dong khai thac dudi
ngam Trong qua trinh khai thac, khoi da
s€ di chuyen va blen dang, diéu nay s¢ anh
huéng rat 1on dén cac gleng ngam. So véi
16p da, lop ong chong su dung trong giéng
bé mit c¢6 do ctng va do bén cao hon, nhung
do day cua 16p da bén trén quyet dinh ung
suit ngang cua 16p da, diéu nay s& gay ra
hiéu tng bién dang rat 1on 1€n than giéng bé
mat. Do d6, dbi véi cac gleng ngam ¢ khu
vuc khai thac mo, thuong cé the st dung
giéng ngam co duong kinh 16n dé tranh bién
dang. Tuy nhién, dong thoi, su dung cong
nghé tram xi ming cuc bd dé tao khoang
trbng cho cac khu vuc c6 bién dang 16n hon
bén dudi cling 1a cach giai quy€t van dé nay..

2.3 Cong nghé phong chéng duwa trén
khdai ni¢m “phong ngira”

Thong qua ly thuy€t co hoc da va cau tric
clia cac ting da bén trén, c6 thé thay rang

co ba loai hu hong va bién dang chinh cua
giéng ngam (1) Hu hong bién dang cit xay
ra tai diém giao nhau cua hai lop, (2) Sy dich
chuyén tach 16p xay ra & cac tang d4 chong
1én nhau va bén dudi lop co ban cua via than;
3) Ong chbng cua giéng ngam bi bién dang
do qua trinh dun khong ddng déu. Xét dén ba
loai bién dang va hu hong néu trén, ba thiét
bi bdo v¢ an toan dugc nghién ciru dé ngan
ngura hu hong giéng.

1) De ung pho voi hu hong do cat clia
ong chong cua giéng ngam cac thiét bi 1am
1éch Ong chdéng duogc lap dat ¢ nhiing khu
vuc dé bi hu hong do cat.

2) bé ngan nglra giéng ngam khoi bi hu
hong do kéo glan do dich chuyen tach 16p,
thlet bi bao vé chong CO gidn va gian no cua
ong chong duoc lap dat tai phan bj kéo glan

3) De ngan ngua bién dang dun xay ra
trong giéng ngam, cac thiét bi bao vé cung
c6 thanh day duoc lap dat tai vi tri don.

2.4 Cong nghé treo giéng hodan thanh
trén khdai ni¢m “lam thuwa”

Bo tri cac dng c6 duc 16 mo ba trong cac
gleng ngam ¢ khu vuce khai thac va yéu cau
vé kich thude cua ong c6 duc 16 dong vai tro
quan trong trong vigc khai thac khi. o) gleng
ngdm md ba, cau tric éng co6 duc 15 phia
dudi dugce st dung dé dam bao dong chay
thong sudt cua luong khai thac khi. Thiét bi
treo ong co duc 16 dugc thlet ké theo khai
ni¢ém "lam thua". Sau khi 6 6ng co duc 16 mo
ba duoc treo va giéng duoc hoan thanh, cac
16 dan khi s&€ duge thém vao. Dong thoi, g1a1
quyét duoc Van dé sap 16 va co ngdt co gleng
& trong cac giéng mg ba, luong xi than con
lai ¢ day va thanh giéng giam dang ké, lam
thong thoang ludng khai thac khi.

3. Du 4n thir nghi¢m thao hit gleng
bé mat khu vue khai thac cé goc déc 16m

3.1 Khdi qudt khu vwc thir nghiém

Mo than 2130 thuoc Tap doan than cdc
Tan Cuong, thi cong 1 giéng be mdt khai
thac ¢ 10 chg 24223 via than s6 4 dé tién
hanh thao hat khi, chiéu dai theo phuong
cta 10 cho trung binh 1a 960 m, chiéu dai
huéng doc trung binh 170 m, d6 sau 300-
500m, 16 chg 24223 khai thac via than sé 4,
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goc dbc trung binh 43°, chiéu day via than
¢ trong khoang 3,56 - 3,84 m, chi€u day via
trung binh 3,6 m, ham luong khi do thuc té
tai vi tri ctra 10 10 van tai 24223 1a 6,28 m’,
ham lugng khi ton du 2,27 m’/t, ap luc khi
la 0,45 Mpa.
3.2 Thiét ké va thi cong giéng bé mt
Thi cong 1 giéng bé mit ¢ 10 cho nay, sd
hi¢u giéng be mat 1a CD-01. Stir dung kha1
niém thiét ké “tranh”, “stc bén”, “b6 qua”,
“phong ngu:a” “lam thua mo giéng lan 1
bang mii khoan ¢444,5 mm, sau khi khoan
vao da gbc 6n dinh 10 m, lap ong chbng ¢
406,4 mm, tram xi mang giéng nguoc lén
mgt bang, chleu sau thi cong trim xi mang
gleng 6ng chong khi mo giéng lan 1 khong
thip hon 30 m. M¢ giéng lan 2 sir dung miii
khoan ¢347 6 mm khoan vao cach da vach
via than so 4 t6i thiéu 60 m, dong thoi dat
ong chbng (j)298 4 mm, phuong phéap tram
xi mang giéng dugc xac dinh cén cl tinh
hinh nugc chay vao khi khoan thuc té tai
hién truong. Néu khi khoan 1an 2 khéng c6
nude chay ra tir dudi dat hodc chay khong
10 rang (khong vugt qua 30 m*h), st dung
cong ngh¢ tram xi mang cuc bd dau trén
bang vita xi mang, chiéu dai tram xi mang
70 m, vira xi mang chay nguoc 1én mat bang,
Néu khi khoan lan 2, nudc chay ra ro rang
(VlIO’t qué 30 m*/h), st dung cong nghé tram
x1 mang toan bo bang vilra xi mang. Khi m¢
giéng lan 3 su dung dau khoan ¢241,3 mm
khoan vao 5 m xudng dudi da try via than
sO 4. Néu khi khoan lan 3 khong c6 nudc
chay ra tor dudi dat hoic chdy ra khong r6
rang, dat ong chéng (co 16) co kich thudc
¢177,8 mm dai 60 m (st dung ket cAu thiét
bi treo) dén da vach via than so 4, khong
trdm xi mang, trong d6 2 dng chong dau trén
cung 1a 6ng co 16 (kich thudc 16 1a 200 mm
x 40 mm, 16 duoc bd tri dbi xting “hinh chit
thap khoang cach mdi cum 1a 200 mm), &
gitra den day mo lan 21a ong chong, phia
dudila o ong c6 10, doan 6 ong 10 tro xuong 1a 16
ho. Trén 6 ong co lo han tam sat hinh khuyén,
chiéu day tam sat khong thap hon 10 mm,
trén tam sit co 16 khoan dot pha hinh hoa
mai; dau dudi 6 6ng chéng han thém 2 bd nan
chinh (bd nin chinh phia dudi cach day 2

m), bd nin chinh cach nhau 1 m, ¢ gitra quén
dai, bén ngoai dai quin luéi loc bang thep
¢6 mat ludi khong dugc 16n hon 10 mm, s6
16p ludi loc duge xac dinh theo tinh hinh tai
hién truong (khi ha 6 dng chbng can thong bao
cho bén thiét ké de duogc huong dan tai hién
truong), ludi loc can 6m tron 6ng chdng, can
str dung day thep budc chat.

Giéng bé mit CD-01 duoc thi cong ngay
22 thang 3 ndm 2020, hoan thanh thi cong
ngay 19 thang 6 nam 2020. Giéng bé mit
khoan vao giéng hoan chinh 10 m tinh tur
dudi da try via than s6 4, tong chleu dai
khoan 13 170 m, trong do, miii khoan dau sau
27 m, mili s6 2 1a 107 m, mi s6 3 sai 170
m. Kh1 khoan giéng CD-01 chua xuat hién
hién tuong nudc chay, vi véy két cu toan bo
gleng str dung két cau dam bao khi khoan
nuge chay khong nghiém trong, thong sO
thiét ké vi tri giéng bé mit xem bang 1.

3.3 Tinh hinh thdo hut giéng thw
nghiém trén mdt bang

G1eng CD-01 bét dau khai thic va do
luong vao ngay 10 thang 8 nam 2020. Vao
thoi diém nay, mit lam vigc 24312 cach
gleng khoan khoang 50 m. Mdi quan hé gitra
thé tich khi khai thac trung binh va nong do
khai thac cling nhu khoang céach tir Giéng
CD-01 dugc thé hién trong Hinh 1 va2 (“=”
khi khong khai thac va “+” khi khai thac).

Thong qua thu thap dir liéu lién quan khi
mé tan, tir hinh 1 va hinh 2 cho thay, nong
do va lu‘u luong thao huat khi cua giéng bé
mat khu khai thac c6 mdi quan hé mat thiét
voi khoang cach 10 cho, chiu anh huo’ng
cua khai thac via than, do tham khi via than
tang, trude khi 16 chg tleng guong dén gleng
be mit, 10 cho cach giéng bé mat cang gan,
noéng do va luong khi thao hat trung binh
tang, Khi 10 ch¢ gan gleng bé mat, nong do
va luong thao hut khi giam thap, chu yeu la
do khi giéng bé mit cach dudi da try via than
S5m, trong qua trinh khai thac thu hoi 10 chg,
luong g10 16n hon so v6i khu vuce khac, gay
ra ro gi6 & mirc d6 nhat dinh, sau d6 chiu
anh hudng cua ap luc tir da vach 16 cho khai
thac, khe nut da vach dan dan dugc hinh
thanh, tai vi tri cach 16 chg khoang 30-40
m, ndng d6 thao hut khi trung binh va lugng
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Bing 1. 86 liéu co ban vi tri giéng thiét ké

S6 | Toa dd miéng giéng | Chiéu sdu giéng | Tang dich | Vi tri twong di miéng
giéng X Y H khoan, m giéng
5 m tinh tir| Cach thugng mé 10 cho
CD-01 |41060 [ 63790 | 1950 166 dudi da tru|24312 khoang 450 m
via than s 4
Cach 10 thong gi6 24312
khoang 20 m

thao hut trung binh ngay dat gia tri 16n nhit,
lan luot 1a 67, 1%, 1460 m*/ngay, Khi cach
16 chg 80 m, nong d6 va luong thao hut dan
duy tri 6n dinh.

CDO1 bat dau thao hut ngay 10 thang 8
nam 2020, dén ngay 14 thang 10 nim 2022,
van hanh blnh thuong 712 ngay, ha ap thao
hut trung binh 35 kPa, nong d6 thao hut khi

Luong | 400 o
thao o D
hit khi 1 200 [ ~
trung 1 000 ‘.
binh 800 . ——
ngay F 00 J
(m/ . Ao’
ngay) 200
. o
60 40 =20 0O 20 40 60 80 100 120

Hinh 1. So d6 méi quan hé giiva khodng
cdach lo chg va lmrng thdo hut khi mé tan
trung binh ngay ciia giéng bé mdt

70

= 60 ~ N
N?ng 50 [ A
do ‘ ..
théo 40 |
hut khi 0 |
trung

binh o 107

S0t 4

%

60 40 20 0 20 40 60 80 100 120

Khodng cich giita 10 cho va giéng CD-1

Hinh 2. So' do méi quan hé giiva néng dp
thdo hut khi mé tan trung binh cia giéng
bé mdt va khodng cdch 1o chy

trung binh 31,5%, lugng thao hut khi meé tan
trung binh ngay 850 m3/ngay

Pé nghiém chung gieng CDO1 sau khi 10
1o 34212 di qua c6 gay ra bién dang phé huy
khong, khi 16 chg di qua 90 m, may chup anh
16 khoan thong minh JL-IDOI (A) tién hanh
quan tic phong to tai hién truong dbi véi
CDOL. Trong qua trinh tham do, dau tham do
may chup anh 10 khoan ha xuong thuan loi
dén cach day giéng 100 m (day 6ng chdng
khoan lan 2), do chénh léch duong kinh m&
giéng 1an 2 va lan 3 giéng bé mat 16n (m¢& lan
2 $298 mm, m& lan 3 ¢177 mm), dau tham
do do tang da bi chan chua dua dugc vao
than gleng dé mo 1an 3. Trong qua trinh ha
vao trong ong chéng mo lan 2 chua phat hién
ong chong xdy ra tinh trang bién dang, dong
thoi thanh ong chong giéng khoan kho rap,
tron bong, c6 thé xac dinh giéng CDOlsau
khi 16 chg 24312 di qua 90 m, co ban chua
xay ra pha huy bién dang, chung to gleng bé
mgt CDO1 khi 16 chg di qua 6 két cau than
g1eng on dinh, ket cau giéng nay duoc thiét
ké hop 1y, ¢o thé dam bao thao hat duy tri
giéng bé mit.

3.4 Hiéu suit thio hit khi via than tiv
lo cho

Hiéu suat thao hut khi via than 16 cho 1a
chi trong thoi gian khai thac 10 chg, lugng
khi via than thao hut tir 10 cho chiém ty 1é
luong khi thoat ra tir thdo 4p khi khai thac,
xem cong thirc tinh toan (1)

QutQg
Qu+Qg+0Qp

n= (1)

Trong d6: Qu la lugng khi via than thao
hat ngay dugc dinh lugng ¢ 6ng kho thao
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hut 16 cho trong 10, m3/ngay, Qg la luong khi

via than thao hat moi nga dugc dinh lugng

trong 6ng kho thao hat giéng bé mit khi khai

thac, m*/ ngay; Qp la lugng khi via than gi6

thai m5i ngay cua duong 10 10 chg trong 10,
m? ngay.

Do ham lugng khi mé€ tan via than khai
thac 10 chg 24312 tuong d6i thap (ham luong
khi ban dau trung binh 6,28 m?/t), ham lu’orng
c6 thé giai hap 4.01 m%/t, hé thong thong gio
trong 10 sir dung thuong quy da c6 thé xu
1y khi tir thao ap khi khai thac, dao 16 binh

thuong, chua 4 ap dung ky thuét thao hut trong
16 khac, vi vy, sau khi thao hut giéng CD-
01, tong luong khi théo ap cua 16 chg 24312
1a tong luwong khi san sinh tir giéng bé mit va
lugng khi thai thong gi6 trong 10, xem cong
thirc (2). Luong gio thai va khi thao hut moi
ngay cua giéng bé mat xem bang 2.

Qr = Qg+Qp

Trong d6, Qt 1a luong xuat khi ngay cua
khi via than thao ap 10 chg, m* ngay,

Bing 2. Luwong khi thdo hit va lugng gi6 thdi theo ngay ciia giéng trén mt bing

Lugng khi san sinh trong
ngdy trung binh cua giéng
bé mat, (m*/ngay)

Luong khi gi6 thai
trung binh trong
10, (m*/ngay)

Toéng lugng xuat
khi trung binh khi
thao ap, (m’/ngay)

Ty 1& khi khai
thac cua giéng be
mat, %

850

650

1500

56,67

4. Kétluan

1) Trén co s¢ dic diém via than goc doc
du:ng, tur goc d6 lwa chon vi tri giéng, két
cau than gieéng, cong ngh¢ khoan hoan thanh
giéng, thiét bi phong ho an toan, va dya vao
5 khai ni€ém phong hd bao vé thlet ké gleng
trén mit bang tranh ‘stic bén” “bod qua”,
“lam thua”, “bao v€” xay dung k¥ thuat thiét
ké giéng thao hat khi trén mat bang khu vire
khai thac c6 goc doc 16n hoan thi¢n.

2) Thi cong 1 giéng trén mat bang khai
thac 610 chg 24223 via so 4 mo than 2130 dé
tién hanh thao hut khi, ndng do théo hat khi
trung binh 31.5%, hrong thao hut khi trung
binh 850 m*/ngay, luong thao hut khi luy ké
dat 605000 m?, ty 1¢ khi khai thac giéng bé
mat chiém 56 67%, da giam thap ap luc khi
khi thai gi6, dam bao khai thac thuan loi cua
10 cho.

3) Khi 16 chg tién guong duge hon 90
m, dung thiét bi chup 16 khoan thong minh

de tién hanh quan trac phong to hién trudng
dbi voi gleng CDO1, trong qua trinh ha
trong 6ng chong m¢ giéng lan 2 chua phat
hién tinh hinh bién dang khac thuong & ong
chéng giéng khoan, giéng bé mdt chua xdy
ra pha hay bién dang, cho thay gleng bé mat
CDO1 sau khi 10 chg di qua, ket cau than
giéng 6n dinh, thiét ké cua két cau giéng nay
hO’p ly, co the dam bao duy tri thao hut doi
v6i giéng bé mat,
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Nghién ctru bién phap chépg giir cac dwong lo dao
trong cac khoi da mém yeu va khoi da bi nén ép
manh tai cac mo than ham 1o thu¢c TKV

>>ThS. Lé Chi Kién , Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tém tit: O cac mo than ham 10 thudc TKV, céc hién tugng bung nén, sap 10, nén bep lo da
tirng xay ra kha nhiéu ¢ cac mé Mao Khe, Ha Lém, L(f) Triv.v... va déc biét la van d¢ birc
xuc tai Giéng nghieng chinh, Gieng nghiéng phu va gan nhu toan b cac cac duong 10 xung
quanh khu vuc san ga mirc -300 mo than Khe Cham III ciia Cong ty Than Khe Cham - TKV.
Thuc trang cho thay, da phan cac dufong 10 nay duogc bo tri trong cac khdi ¢4 mém yeu nut
né manh, tham chi bi vo nhau, c6 kha nang chiu tai thap Mat khac cac loai dé co ban tai day
lai chira cac khoang vat sét, voi dac tinh 1a khi gap nudce vira bi truong ng, vira bi pha huay
vO vun. Ngoai ra, nerng bién dong trong khong gian cua cac diéu kién dla chit 1a rat kho
du bao trude duqc V01 cac phuong tién, trang bi ky thuat hién c6 cua cdc mo. Trong céc tinh
hudng nhu vay, cac duong 16 sau khi dao dugce chong gilt bang céc két cau chong nhu khung
thép long mang linh hoat kich thudc, thuong bi nén bep sau khoang thoi gian nhat dinh.

Abstract: . In underground coal mines of Vinacomin, the phenomena of ground flare,
collapse and compression of mine workings have occurred quite often in Mao Khe, Ha Lam,
Lo Tri mines, etc. and especially the urgent problem at the main inclined shaft, the auxiliary
wnclined shaft and almost all the mine workings around the -300 platform area of Khe
Cham III coal mine of Khe Cham Coal Company - Vinacomin. The reality shows that most
of these tunnels are arranged in soft, weak, heavily cracked, even crumpled rocks with low
load-bearing capacity. On the other hand, the basic rocks here contain clay minerals, with
the characteristic of both swelling and being destroyed when exposed to water. In addition,
spatial fluctuations of geological conditions are very difficult to predict with the existing
means and technical equipment of the mines. In such situations, the excavated tunnels are
supported by supporting structures such as flexible trough steel frames, which are often
compressed after a certain period of time.

1. Pit van de hiéu 16 duoc ban chat cac qua trinh va hién

Mot thuc té tai cac mo than ham 16 thudc
TKY, de chong gitr cac duong 16 dao trong
cac khdi da mém yéu va khdi da bi nén ép
manh thuong ap dung céac giai phap chong
xén, do bé tong déu khong hiru hiéu vi céc
két cdu chéng nay chua phu hop cho didu
kién dia co hoc nay. Khoan phun nham g1a
6 khéi da, lién két cac phan tr roi rac lai voi
nhau trong truong hop nay cling khong phai
giai phap thich hop vi cac da chira sét méc
du bi nén ép, pha huy nhung do thim thau
rat thip khong cho phep trién khai g1a1 phép
khoan phun. Dé c6 thé chong gitt céac loai
duong 16 dao trong cac khéi da mém yéu va
kh01 da bi nén €p manh (tmoc mot dang “tai
bién dia chat”) dic biét nay can thiét phai

tuong bién ddi co hoc, vat ly xay ra trong
khéi d4 sau khi dao, dong thoi ket hop phén
tich cac loai tinh nang clia cac ket cau chong
dé co thé lya chon cac loai t6 hop két cau
chong kha di. Viéc thiét ké cu thé céc loai
t6 hop két cau chong doi hoi phai co nghlen
ctru than trong cac yeu t6 lién quan va mtc
do gay tac dong cu the

2. Khai niém khoi d32 mém yéu va khoi
da bi nén ép manh

Theo phan loal cua Hoi co hoc da thé
gidi [1] va Johnston [2] da mém yéu (soft
rock) 1a céc loai da c6 do bén nén don truc
cua mau d4 lién khéi nim trong_ khoang 0,5
dén 25 MPa. Nhom nay bao gom cac loai
da dac biét yéu (extremely weak rock), rat
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yéu (very weak rock) va yéu (weak rock)
bac tinh dia ky thuat cua cac loai da nay da
dugc chu y nghién curu nhiéu va cho théy,
bao gém kha ning v& vun (slaking), truong
no (swelhng) chiu nén, céc tinh chat co hoc
phu thudc vao thoi gian, bién doi thé tich. .
[3 4,5]. Cac du’ong 16 dugc xay dung trong
céc loai khoi da nay cho thay cac bi€u hién
pha huy va dich chuyen bién ddi theo thoi
gian sau khi dao. Do vay ap luc va tai trong
tac dung 1én két cau chéng ciing phat trién
theo thoi gian.

Khéi da dugc coi 1a nén ép manh
(squeering rock) la nhung khéi da véi biéu
hién dich chuyén c6 xu hugng thu nho,
thdm chi khep kin khoang trong ngam sau
khi dao. Sy thu nhé dan ctia khoang tréng
sau khi dao thuong dugc danh gia bdi do
hoi ty (convergence). Trong trudng hop nay,
dé han ché su thu nho cua khoang trong sau
khi dao, cac két cau chbng can co chure nang
han che hoi ty. Khbi da véi dich chuyen vao
khoang trong bi han che hay ngan can s€ gay
ap luc 1én két cau chong va nguoc lai ket
ciu chbng gy phan lyc vao khéi da (support
pressure) Ap lyc hinh thanh trong truong
hop nay thuong dugc goi la ap lyc thye sy.
Céc qua trinh dich chuyén, bién dang Xay ra
trong khoi d4 sau khi dao c6 thé 1a cac qua
trinh khong dung hodc qua trinh dung, tuy
thudc vao cac dac drem co hoc cua khoi da

Vi nhung déc diém néu trén vé khoi da
mém yeu va khdi d4 bi nén ép manh, két
h0’p voi cac hién tugng xdy ra xung quanh
cac duong 10 trong thuc t€ tai cac mo ham
16 thugec TKV co thé khang dinh rang céc
duong 10 @6 nam trong cac khi da vira mém
yeu, vira bi nén ép manh. Day 12 nhing
treong hop phirc tap ma cac qua trinh bién
ddi co hoc chi cho thé mod phong bing cac
mo hinh luu bién giam bén: kha nang mang
tai giam khi dich chuyen bién dang ting va
phu thudc vao thoi gian [6]

3. Van d@ lya chon va thiét ké két cdu
chong ) )

Két cau chong cho truong hop nay co
nhiém vu han ché, thdm chi ngén chan dich
chuyén tir khéi da vé phia khoang trong sau

khi dao, mat khac phai ngan chan cac hién
tugng sap, truot va day troi tir phia nén cua
phan dat d4 bi giam bén, pha hiy quanh
duong 1o.

Thong thuong, de ngan chdn hodc han ché
dich chuyen cac két chéng dugc lya chon
va thiét ké thuong dua trén hai nguyén ly
la‘ chong gllI “né tranh”. Theo nguyén
ly chong glu’ ket cau chéng duge st dung
la cac ket ciu chdng cu‘ng va ching dugc
thiét ké theo cuong do cua ap luc dat da.
Tuy nhién, trong truong hop cuong do ap
luc dat d4 16n, bién phap nay khong kha thi.
Nguyén ly “né tranh” dugc hinh thanh trén
co s& hién tugng quan tric duoc ciing nhu
cac duong ddc tinh cua khéi da [6] 1a dich
chuyen cho phép cua bién duong 16 cang lon
thi ap luc tac dung lén két cau chong cang
nho. Véi két cau chong linh hoat kich thudc
cho phép han ché phan nao dich chuyen hay
dd hoi tu, nho d6 ap lye duge giam dén muc
két cdu chong c6 thé tiép nhan duoc. Higu
ung lam glam ap luc cling nhu tai trong dat
da 1én két cau chdng da dugc bret den trong
cac giai phap ky thuat tir ngay dau thé ky 20
(Hinh 1) [7]. Két cau chdng thép linh hoat
cua Hang Toussaint-Heintzmann ra doi ndm
1932 dénh dau mot tién bo méi cia khung
chdng bang thép.

Duong nhién sy 6n dinh cua duong 16
s€ dam bao, khi thlet ké dao rong thém ban
dau hop ly, thiét ké duoc chi tiet cac két cau
phil hop va xac dinh thoi gian 1dp dung thich
hop.

Ngay nay, cac két cau chéng khac nhau
v6i tinh nang linh hoat kich thudc duoc phat
trién da dang, song ¢6 thé xép vao 2 nhém
co ban, véi cac dic diém duoc minh hoa nhu
trén Hinh 2.

Khop truot cling dugc phat trién da dang,
khong chi dimg lai cho vi chdng thép CBIIL,
ma ca vi thép chir I va khung thép han t6 hop
nhu trén Hinh 3.

V6i nhitng wu diém vé kha ning bit tram
ngay cac khe nirt, chdng tac dong phong hoa
nho ngan cach khdi d4 véi méi trudng am
uét, nén trong truong hop khdi da nay, bé
tong phun ciing dugc nghién ctru ap dung.
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Hinh 1. a - Chén gé giita khéi dd va vi thép CBII; b - Vi bé tong cai dém g6
theo Heise & Herbst 1913

(b2)

Hinh 2. Cdc dang két cdu chéng linh hoat kich thudc
a - Két cau voi lop vo ngoai chiu nén thé tich; bl - Khung voi khop trugt ma sat;
b2 - Két cau vdi khe bién dang va khoi chiu nén

Dé tao kha nang linh hoat kich thuéc cho
vo bé tong phun, co thé dé khe bién dang,
dit 6ng thép (Schubert 1996) hoic khéi bé
tong déo (Thu va nnk 2006), dugc minh hoa
trén Hinh 4.

Trong cac nhoém két cdu chdng linh hoat
dd nhic dén, hién nay ching ta méi chi sir
dung vi chdng thép CBII, linh hoat kich
thudc. Han ché cia loai vi chong thép nay la
khong thé ngan chin dugc hién tuong phong
hoa cac da chira khoang vat sét, do vay gitra
cac vi chéng dat d4 van bi dun manh vé

phia dudng 10, gdy pha huy két cau chéng.
Tai mo Khe Cham III cho théy, mac du da
sir dung vi chdng thép CBII-33, ciing van
khong chéng ndi ap luc tir phia khoi da. Mot
trong nhimg han ché nita cua cac vi chéng
thép dang sir dung 12 mdi vi chi dugc bd tri
2 khép ma sat, débi xtng, nén kho tao diéu
kién lam viéc hop 1y cho vi chdng khi xudt
hién ap lyc léch, trong khi d6 cac duong 10
hau nhu déu nam trong khéi da phan 16p véi
tinh di hudng 10 rét va gy ap luc tac dung
khong ddi xtng 1én vi chong. Do vay, riéng
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(a) LT 1]

= —

Hinh 3. a - Khép ma sat voi thép CBII )
b - Khop trugt cho thép chii I; ¢ - Khop truwot khi sw dung khung thép han to hop

|

(a) (b)

|

(c)

Hinh 4. a - Vo bé tong phun linh hogt kich thudc voi khe bién dang
b - Vi ong thép long; c - va voi khoi bé tong déo

vi chdng thép CBII khong du kha nang mang
tai. Tai mot sb vi tri da tién hanh d6 vo bé
tong lién khéi, hodc sau khi chong xén da
tién hanh d6 bé tong lién khoi ciing da bi pha
huy. Ly do co ban 1a vi vo bé tong 1a loai vo
chéng gion, khong chiu duoc tac dung cua
ap luc “dong”, bién doi va phat trién theo
thoi gian, trong khi d6 tai thoi diém d6 vo bé
tong, khdi da van dang con & trang thai dich
chuyén tiép vao khoang trong. Mit khac do
thiéu cdc dir liéu diéu tra co ban chi tiét,
thiéu quan tric chinh x4c, nén cuong do cua
ap luc ciing chi duoc du bao tuong dbi.

Xuét phat tir cac diéu kién thuc té hién
nay, tic gia cho rang trong mot sd truong
hop mot két cau chong phi hop can bao gom
cac thanh phan sau:

a. Két ciu vi neo, voi vai tro gia c6 khoi
da, nghia 12 nho c6 két cau neo kha ning
nhan tai ctia khdi da s& tang va kha ning bién
dang giam di [8] (Trong trudng hop giit 6n

dinh duoc 16 khoan).

b. Vo bé tong phun véi vai tro bit tram
ngay bé mit khdi d4 sau khi ddo, ngan ngira
cac hién tugng phong héa vd vun, truong no
ctua da. Dé tao kha nang linh hoat cho vé bé
tong phun, hoat dong trong diéu kién nay,
can b tri cac khe bién dang, trong tng theo
cac khdp ma sat trong vi chéng thép. Cac vi
tri nay co thé 1ap day bang bé tong déo hodc
gd mém.

c. Vi chéng thép CBII dang cong déu dé
tang kha nang nhan tai, dang khép kin khi ap
lwc nén 16n va nén b tri thém mot khép phia
noc, dé phong ap luc 1éch.

d. Khi qua trinh bién ddi co hoc da thuc
su dimg c6 thé d6 vo bé tong 1ién khdi, nham
dam bdo 6n dinh lau dai cho khéi d4, khi
duong 16 ¢6 tudi tho 16m.

Trén Hinh 5 cho vi du mot td hop két
céu chdng bao gdm cac thanh phan nhu da
phan tich. Bé c6 dugc két cau “dinh luong”
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can tién hanh khoan tham do, khao sat va
thi nghiem deé c6 dugc cac co sd dir licu toi

thiéu phuc vu cong tac thiét ké.
4. Két luin

Vi neo

.
i

Lua chon va thlet ké két cau chong hop

ly ludn la yeu cau kho khén trong linh vuc
xay dung cong trinh ngam va mo, dic biét
khi gip phai céc tai bién dia chat phuc tap.

| "

p———

Vi chong thég

Bl

B

B

Hinh 5. Vi du mét té hop két cdu chéong cho cdc dwong 1o trong khéi da mém yéu
va bi nén ép manh

Trong tmong hop gdp phai cac kh01 da mem
yeu bi nén €ép manh, t6 hop két cau chong
can thlet phai c6 dugc céc tinh nang la gia
cb khoi da, ngan chan cac hién twong phong
héa v& vun va truong nd, cho phép khéi da
dich chuyén dén murc gidi han, phu hop voi
kha ning nhan tai cho két ciu chéng.
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Thiét ké hé thong thao khi trén mat tai mé than
Zhangbei va woc tinh luu legng thao khi

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

Bo Wang, Design of surface drainage system in Zhangbei coal mine and forecast of gas drain-
age, IOP Conf. Series: Earth and Environmental Science 558 (2020) 022048 IOP Publishing
doi:10.1088/1755-1315/558/2/022048

Tém tit: Dé t6i wu hoa thiét ké h¢ thong thao khi bang 16 khoan trén mit & 16 chg 11418
cua mo Zhangbei, ngum ta uge tinh khoi luong thao khi tai 16 chg 11418 cia mo Zhangbe1
Dua trén phan tich s6 COSFLOW, luu luong thdo khi va phat thai khi tir 16 khoan cua 19 chg
11418 tai mo6 Zhangbei dugc ude tinh. Thong qua mg phong CFD vé quy luat phan phéi khi
trong khu vuc da khai thac cua 16 cho 11418, vi tri bb tri 16 khoan trén mat duoc i wu hoa.
Viéc thur nghlem thao khi da cho thay kh01 luong thdo khi ctia 16 khoan trong | 10 chg 11418
cua mo Zhangbei. Nghién ctru chi ra rang viéc st dung cong nghé thao khi bang 16 khoan
nén 16 trong khu vuc da khai thac co thé thay thé duong 10 théo khi trén néc va giam cuong
d6 théo khi bang cac bién phéap khac, do d6 giam chi phi thi cong cong trinh.

Abstract: In order to optimize the design of the surface well extraction system at the
11418-working face of Zhangbei Mine, the gas drainage volume at the 11418 working
face of Zhangbei Mine is predicted. Based on COSFLOW numerical analysis, this paper
predicts the amount of gas drainage and gas emission from the borehole of the 11218 face
in Zhangbei Mine. Through the CFD simulation of the gas distribution law in the goaf of
the 11418 face, the layout position of the surface well is optimized. The gas drainage test
showed the gas drainage volume of the borehole in the 11418 working face of Zhangbei
Mine. The research shows that the use of ground-well extraction technology in the goaf
can replace the high-drainage roadway in the roof and reduce the gas drainage intensity of
other measures, thereby reducing the engineering cost.

1. Giéi thi¢u 16 khoan bij bit lai do sap d6 dat da noc. So

Khoan nén 16 va tho khi khu vuc da khai
thac la mot trong nhu:ng phuong phap thanh
cong nhat duoc sir dung trong cong nghe
thao khi & khu vuc di khai thac trén thé giéi.
Phuong phap nay da dugc ap dung thanh
cong tai nhiéu mo ¢ Hoa Ky, Uc va cac quoc
gia khéc, cling nhu tai Cuc Tiefa, Mo Luling
thudc Cyc Huaibei, Than Jinmei va Huaibei,
Trung Qudc. Phuong phdp nay thuong la
khoan mot 16 khoan thang dung c6 dudng
kinh tir 300 mm dén 450 mm tir nén 16 dén
16 chg. L6 khoan thuong dugce khoan cach
16p khai thac tr 5 m dén 10 m. Khi vach syp
d6, 15 khoan c6 thé dugc sir dung dé truc tlep
phut thao het khi tir mgt s6 lugng 16n céc
vét nut. Phan trén cua 16 khoan dugc gia cd
hoan toan bang 4 ong lot, trong khi phan duéi
dugc tao ranh dé co thé ngan ngira tinh trang

lugng va vi tri cia cac 16 khoan nén 10 can
duoc xac dinh theo cac théng sé nhu chidu
dai cua 10 chg, lugng khi thoat ra tir khu vue
da khai thac va toc d¢ khai thac.

2. Nguyén tic phan tich so COSFLOW

Chuong trinh may tinh phan to hitu han
ba chiéu COSFLOW dugc Xay dyng chuyén
dé mo phong trang thai cia cac khoi da duoc
phén 16p. Chuong trinh duge xay dung trén
co so ly thuyét lién tuc cua Cosserat va mo
ta trang thai cua cac diép da (khong lién
tuc) ¢6 ciu tric lién tuc. Uu diém chinh
cua cong thuc contlnum Cosserat SO VO'l mo
hinh continum truyén thng 1a n6 c6 thé mo
phong hi¢u qua sy pha huy, trugt va tach 1op
da doc theo 16p.

2.1. M6 hinh Cosserat )

D061 véi cac 1op da co do cung chiu udn,
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mo hinh nay c6 thé dugc thiét 1ap thanh cong
dua trén ly thuyet Cosserat. Diéu nay cho
phep miéu tad moi trudng phan 16p trén quy
mo 16n (trung binh). Trong mo hinh nay, bé
mat chuyén tiép (khe nt) gitra cac 16p duge
coi la mot lop mong trong kh01 da. Khi chon
cong thirc m6 hinh Gmg suat bién dang, hiéu
g khe ntt duoc két hop an. Mot tinh nang
quan trong cua mo hinh Cosserat la sy két
hop do cung chiju uén cua mot 16p da don
1€ vao cong thire ctia mo hinh do, khac véi
cac md hinh 4n truyen thong khac M5 hinh
Cosserat cho phep cac khe nut va khdi da
(16p d4) nguyén ven trai qua bién dang déo.
Tinh chay déo ctia ma tran da va cac khe nut
dugc xac dinh theo tiéu chi pha huy do kéo
Mohr-Coulomb.

2.2. M6 hinh luu lugng

Trong mo hinh luu lu:ong COSFLOW,
moi truong rong duogc coi la mét thuce the co
hai loai 16 rong, mot loai biéu thi da 15 rong
lién tuc (16 rong so cap) va loai con lai biéu
thi mang lugi nut né (16 rong thir cap) Do
do, cac dac diém luu lu:orng dugc mo ta bang
cac nhom co ban nay, cu thé 1a sy tuong
tac giita ma tran 10  rong va hé thong nirt né
xung quanh. Cac vét nirt ¢ cac lién ket thuy
luc toc d6 cao va luu luong luru trix rat thap,
trong khi ma tran 16 rong ¢o6 luu lugng luu
trir cao va cac lién két thuy lyc téc do thap

Mo hinh luu luong trong nghi€n cru nay
c6 thé duge mo ta bang dinh luét Darcy. Gia
dinh rang luu luong chat long (khl/nuoc)
tuén theo dinh luat Darcy, cac yéu cau vé
tinh lién tuc cua m01 trang thai chat long co
thé duoc biéu thi bang chudi cong thirc sau:

9 (MSm

VodmtQnt5(EE) =0 O
kl"m

Am = —5 K (VPp —ymVd) @

Trong s6 d6: V 13 hé s6 phan ky, qm 12
thong luong the tich hoac luu lugng, m*
gidy; nla do rong, Qpla khéi luong khi van
chuyen gitra cac 16 rong so cap va thu cap,
m?; Sy, 12 d6 bdo hoa chat long; Bm 13 hé sd

thé nam cua diép da; k la do thdm tuyet d6i;
kym 12 do thAm tuong ddi; Py, 1a ap suat 16
rong chat long, MPa; vy, 12 mat do thé tich
ctia chat long, N/m?; t 1a thoi gian; Hm la do
nhdt; Vd la khoang cach tir mot diém co s
nhat dlnh m.

Thé tich khi dugc hip phu trong ma tran than
co thé dugc mo ta bang duong dang nhiét
hap phu Langmuir nhu sau:

V= 3)

Trong do: P, la ap suat 16 rong, MPa; V
la the tich hap phu khi ¢ ap suat Pm, m* VL
la the tich Langmuir - thé tich khi t6i da co
the dugc hap phy, m’; va PL la ap sut khi
thé tich khi dugc hap phu bang mot nira VL.

Sy phan phéi khdi lugng co thé duoc biéu
thi bang dinh luat Fick:

D2 (j206) o
r2 gr ar) ot

Trong do: D 1a h¢ s6 khuéch tan ciia cac
16 rong nho; ¢ 1a nong do khi, kg/m?; rla
khoang cach ban kinh tir tim ctia hinh cau,
m.

(4)

2.3. Mo phong qua trinh thdo khi
trong 16 khoan ciia 1o cho 11418 ciia M6
Zhangbei

(1) Biéu kién dia chat via than

Lo cho 11418 dé thir nghiém thao khi
16 khoan nén 10 14 16 chg khai thac dau tién
cua mo Zhangbei, co chiéu rong 1a 240 m
va chiéu dai 1a 1320 m. Via than s6 8 duoc
khai thac c6 d¢ day 3,2 m. Via than nghiéng
huéng 1€n 2~3°.

Dia tang d4 phu trén 10 cho chu yeu la da
tram tich D¢ tir day. T nén 16 d&én tang da
goc co cac lop da tram tich B¢ tir day 400m
cung voi cac tang chira nudc, cac dut gay
va cac ciu tric dia chat _phurc tap. Cac dia
tang tram tich B¢ tir va tang chira nuéc moi
dugc phat trién, khong thuén 1¢i cho cong
tac khoan, do d6 can phai phén tich k§ luong
va tdi uu hoa thiét ké khoan.

(2) Biéu kién mo phong
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Mo hinh tang chira nudGe 1a tu dinh cua
16p thir 12 dén day cua 1op tht 2. Ap suit
1,0 MPa duoc 4 ap dung trén dinh cua lop tha
12, do d6 ap suat tich liy ctia via than s 8
da khai thac 1a 2,5 MPa. Tuong tu nhu Vay,
phan tir hiru han twong tng duoc x6a cr moi
khoang cach 40m dé md phong qua trinh
khai thac 10 chg. M6 hinh duoc xay dung dé
mo phong guong 16 chg dai 20 bac vai tong
chiéu dai 800m.

(3) Phan tich két qua mo phong

Khi chiéu dai 1o cho 1a 180 m, luu lugng
phat thai khi du kién 14 khoang 20~30 m?/
phat, va khi chiéu dai 16 cho 1a 240 m, luu
luong tang 1én 40~50 m3/phut. Tong luong
phat thai khi dy kién 1a tir 40 dén 50 m3/
phut. Dt li¢u phat thai khi quan sat dugc
trong qua trinh khai thac 16 chg phu hop véi
gia tri dy doan.

Khi di vao 16 chg dugc dy doan béng
COSFLOW. Khi chiéu dai 10 cho 1a 180 m,
luu lugng phat thai khi du kién 14 khoang
20~30 m*/phut, va khi chiéu dai 1o cho 1a
240 m, luu luwong tang lén 40~50 m*/phut.
Tong lugng khi thai du kién 1a tir 40 dén 50

m?/phut. Dt li€u phat thai khi quan sat dugc
trong qua trinh khai thac 10 chg phu hop voi
gia tri du doan. Khdi lugng thu hdi khi ban
dau cta 16 khoan 14118-2 dugc mo hinh dy
doan dao dong tur 10 dén 20 m*/phut. Sau khi
16 chg dugce day qua 16 khoan 100 m, khéi
lwong thu hdi khi ting 1€n 40 m3/phut.

3. M6 phéng CFD vé quy luit phan bd
khi trong khu vwe da khai thac cua 1o chg
11418

3.1. Phén bé khi trong khu vwe di khai
thac cia lo chg 11418

Céc thong s6 mo phong chinh dugc thé
hién trong Bang 1.

Mo hinh dugc st dung dé mo phong va
du doan quy luat phan phoéi khi ctia khu vuc
khai thac 16 thién ¢ mc d§ cua lop khai
thac. Két qua cho thay luong oxy di vao khu
vuc khai thac 19 thién rat cao, ddc biét la ¢
phia méy cua 10 cho. Két qua cho thdy ndng
dd oxy ¢ phia ctra vao khi cach 16 chg 300m
¢0 thé vuot qua 12%. O phia dudong dan khi
hdi luu, o su tich tu oxy cach 16 chg 150m,
phu hop véi dir liéu do duogc tai hién truong.

Trén co s¢ nay, doan thtr hai cua 16 cho
11418 da dugc mo phong va két qua cho
thay noéng do khi téi da o ph1a duong gié
hoi cia khu vye da khai thac co thé dat t6i
80%. Piéu nay cho thdy néu cac 16 thao khi
khu vyc da khai thac trén nen 10 dugc bd
tri cach duong g10 h01 tir 20 dén 70m thi ¢
thé thu hdi khi co nong dd cao ¢ khu vuc da
khai thac. Thong tin nay rat quan trong cho
viéc toi uu hoa thiét ké cac 16 khoan thao
khi trong khu vyc da khai thac trén nén 1o
va thiét ké hé thong thao khi trong khu vuc
da khai thac nham dat hiéu qua théo khi cao
hon.

3.2. Phén bé khi trong khu vue da khai
thac cua lo chg 11418 trong diéu kién thu
hoi bang 16 khoan

CFD da duogc str dung de md phong nhiéu
tinh huong khac nhau nham phan tich kha
nang thu hoi khi khu vyc da khai thac bang
céc 16 khoan trén nén 16 va quy luat phan b

Bing 1. Cdc thong so diéu ki¢n co bén ciia mé hinh CFD dogn dau tién ciia 1o cho 11418

Thong sé mo hinh

Gia tri thong s6

Kich thudc bé mat lam viéc

Dai: 580 m, rong: 180 m, cao: 3,0 m

Kich thudc duong 10

Rong 4 m va cao 3,0 m (12 m?)

Goc doc via than

30

Luu huong gid cua hé théng thong gio

Thong gi6 hinh chir “U”, 2600 m?/phut

Luong phat thai khi tir khu vuc da khai
thac

Toan bd khu vuc da khai thac: 45 m?/phat

Thanh phan khi

100% CH4
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khi tong thé khu vuc da khai thac. Cac 15
khoan trong khu vyc khai thac dugc khoan
méo 16 rleng biét va ap suat hut am 40-60 kPa
dugc ap dyng tai clra giéng.

Khi 16 khoan trong khu vuc khai thac
hoat dong & ap suat am thu hoi trung binh
(40~60kPa), sau khi 10 chg duoc day qua 16
khoan, Iuu lugng khi c6 san la 20~40 m?/
phut va ndng d6 1a 80%. Nong do oxy duoc
thu hoi 1a 2 ~ 7% va du kién s& duy tri luu
luong thu hdi 6n dinh.

Khi hai 16 khoan hoat dong cung lic,
nhiéu oxy hon sé& di vao khu vyc da khai thac
va hé thong bom. Nong do oxy cua khi khu
vuc da khai thac thu dugc bang cach khoan
10 khoan khu vyc da khai thac gan 10 cho s&
rat cao. Viéc bo tri cac 16 khoan tai khu vue
da khai thac gan 16 cho ¢6 loi cho viéc kiém
soat khi tran qua mirc ¢ goc phia trén.

4. Llro’ng thdo khi cia 16 khoan tai 1o
chg 11418 clia m6é Zhangbei

4.1. Thiét ké khoan dit tai 16 cho 11418
clia mo Zhangbei

Muc dich thlet ké khoan nén 10 khu vuc
da khai thac la dé co duoc mot hé thdng thu
hoéi hiéu qua tr khoan nén 10 khu vyc da
khai théc, co the thu hoi nhiéu khi c6 non
dd cao hon. Diéu nay doi hoi phai co thiét ké
khoan nén 16 dugc t61 uu hoa theo thong 5O
k¥ thuat thlet ké cling nhu thi cong va t6i uu
hoa khoan can than.

(1) Vi tri khoan

Két qua mo phong 5O cho thdy, & mot
mirc d6 nhat dinh, vi¢c thu hoi khi s& c6 loi
khi 16 khoan gan phla nguoc gio cua khu vuc
da khai thac de ngin khong khi bi hut vao 16
khoan. X¢ét thdy mot hrong l6n oxy di vao
16 chg tai mo Zhangbei va mat nhiéu thoi
gian dé thu hdi khi ¢ khu vuc di khai thac,
16 khoan dugc bé tri cach duong 10 gid h01
20-70m.

(2) Buong kinh khoan

Buong kinh 16 khoan dugce thiét ké dua
trén cac gia tri udc tinh vé khéi luong thu
hoi khu vuc da khai thac, do sau 1o chg va
cong sudt tram bom thu h01 Do do, duong
kinh trong cua 16 khoan dugc su dung la
khoang 250 mm va tong luu luong théo khi

thiét ké 1a 30 m3/phut

(3) Khoan 6ng 16t va tao 16

Chiéu dai cta ong 16t bé mat va dng 16t
doi khong duge nho hon 400 m, tire la xuyén
qua toan bo hé Pé tir, dé giam nguy co nude
ngam tran vao 16 khoan. Khoan mét 16 cach
16p khai thac Sm va gnr cho day 16 mé.

4) Chleu dai ong c6 ranh: Sau khi xem
x€t 1op dat da yéu 6 mo Zhangbei, nguol ta
quyet dinh tdng chleu dai tong the cua ong
16t va rit ngdn chiéu dai cia éng c6 ranh
xuong con 40m.

(5) Sb lugng va khoang cach cua céac 16
khoan: S6 luong va khoang cach cua céc
16 khoan phy thudc vao céc dleu kigén vi tri
cu thé, murc phat thai khi du kién, chiéu dai
10 cho va tdc d6 khai thac. Sau khi xem xét
luong khi phat thai tir khu vuc da khai thac,
két qua mo phong sb va kha nang thyc hién
cac bién phap khai thac khac, viéc b tri 3
dén 4 15 khoan nén 16 véi khoang cach 16
khoan khoang 300m s& du dé dam bao rang
16 chg 14118 dugc thao khi hi¢u qua.

(6) Ap suat am thu hoi: Ap suat am thu
hdi t6i wu can duge xac dinh thong qua céc
thi nghlem va theo doi luu lugng khi, d6 6 on
dinh va d¢ tinh khiét trong hé thong thu hoi.
Dleu nay doi hoi pha1 theo doi chi tiét va
cin than nong do khi va kha nang diéu chinh
nhanh &p suat hat &m. Cac mé phong s6 cho
thay ap suét am khai thac 40~60kPa s¢ dat
duogc két qua tot nhat.

4.2. Nghién ciru vé higu qua thio khi
bang 16 khoan & khu vwe di khai thic ciia
lo chg 11418 tai mo Zhangbet

(1) Hiéu qua ctia khoan nén 10 va thu hoi
0 khu vuc da khai thac ctua 10 cho 11418

Sau khi hoan thanh vi¢c thi cong khoan
nen 10 va thiét 1ap hé thong thu hoi, véi viée
tlen guong lién tuc cua 1o chg, chung t6i da
tién hanh diéu tra thuc dia tinh hinh thu hoi
ctia hai 16 khoan be mdt. Noi dung diéu tra
chinh bao gdm: nong do6 thu hoi, luu Tugng
thu hdi, tong luong thu hoi va ap suét dm thu
hoi (50 ~ 60 kPa). Bang 2 thé hién két qua
thu hoi bang 15 khoan.
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Bing 2. Két qud diéu tra hiéu qud ciia khoan nén 16 va thu hoi tai 1o cho 11418
cua mo Zhangbei

L4 khoan s6 1 L4 khoan s6 2
o Khoi £
g::ll N(;)(ng Téng luu Lu'u’ luong luc{ng t£1.u Ng:)lg Téng luu 111;0u:11g 51{110}1 (‘; :rg%g
(ngdy) | i | luomg | khi(m3fohoimOl g ong gy gy
(%) (m’/phut) phut) r(lrglzgf (%) (m?*/phut) phiit) (m’)
1 52 65 33,8 28392 32,0 63.0 20,2 29030,4
2 48 59 28,32 30585,6 | 60,0 54,9 32,9 47433,6
3 48 59 29 31104 83,0 38,0 31,5 45417,6
4 45 60 27 35640 85,0 8,9 7,6 10944,0
5 65,0 40,0 26,0 37440,0 | 83,0 11,0 9,1 13104,0
6 60,0 24,0 14,4 17280,0 | 68,0 17,0 11,6 6646,4
7 60 35 21,0 22680,0 | 75,0 13,4 10,1 14544,0
8 60 35 21,0 25200,0 | 45,0 14,9 6,7 9246,0
9 60 32 19,2 253440

Két qua ¢ Bang 2 cho thay trong Vong 9
ngay thu hoi binh thuong cua 16 khoan s6 1,
nong d6 khi cta 16 khoan 1a 45% dén 65%,
luu lugng thu hoi 1a 14,4 dén 33,8 m¥/phit,
tong lugng khi thu héi duoc 13 260.114,5 m3
va nong do6 thu hoi khi trung binh 1a 55,3%,
luu lugng thdo khi trung binh la 24,4 m3/phut
va khoi lugng thu hoi trung binh m01 ngay la
35136 m’. Hi€u qua thu hoi khi rat cao. Viéc
thao khi ctia 16 khoan s 2 kéo dai trong 8
ngay, kh01 luong thao khi t01 da dat 32,9 m3/
phut, nong do dat 85% va téng cong di thu
hoi dugc 176.366 m® khi.

(2) Anh huong cua viéc thu hoi bang 15
khoan trén mat dén nong do6 khi trong duong
16 thao khi trén néc va nong do khi trong luu
luong gi6 hoi

Tu Bang 2, chung taco thé thiy anh hudng
cua viéc thao kh1 ctia 16 s6 1 trong khu vure da
khai thac dén cac phuong _phép théo khi khac
va nong do khi trong luéng khi ho1 Trong
qua trinh khoan nén 16 14118-1, nong do khi
tir khoan néc va duong 16 noc da giam, dac
biét l1a nong dd khi cua duong 10 thao khi trén
noc da glam xudng dudi 6%. Sau khi dong 15
khoan, nong d¢ khi lai ting 1én va tang cao
tot dinh tro lai. Dong thoi, co thé thdy ring

trong qua trinh thu hdi 16 khoan bé mit s6 1
va trong khoang thoi gian sau do, luu lLrong
gi6 hoi khi ¢ 16 chg thap hon déng ké so véi
trude va sau.

Trong qua trinh thir nghiém 16 khoan trong
khu vuc di khai thac, ty 18 thu hoi ting 1én
75%, vugt qua muc ti€u la 70%. Trong qua
trinh khoan binh thu(‘yng, ép suat am duoc gilr
trong pham vi hop ly va 6n dinh la 50 ~ 60
kPa. Dya trén quan sat nay, ap sut am thu hoi
trong pham vi nay co6 thé dam bao rang mot
10 khoan ¢c6 thé dat dugc luu luong thu hoi va
nong d6 6n dinh.

Két qua thur nghlem cho thay trong qua
trinh lam viéc, ca hai 16 khoan nén 16 déu tao
ra luu lugng khi 16n, trung binh 10-15 m3/
phut va luu luong dinh vugt qua 20 m3/phut.
Nong d6 khi trong 15 khoan cung khé 6n dinh,
trung binh 60-75% va gia tri toi da la 85%.
Thir hai, viée sir dung khoan nén 16 dé thu hoi
khi trong khu vuc da khai thac c6 tdc dong
quan trong dén viéc klem soat khi cua 10 cho,
¢6 thé 1am giam dang ké su phu thudc vao cac
phuong phép thu hdi khi khac.

5. Két luan

(1) Gia tri dy doan cia COSFLOW vé
luong phat thai khi tir guong 10 chg dai cta
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mo Zhangbel 1a 40-50 m*/phut, phu hO’p voi
két qua do thuc té tai hién truong. Két qua mo
phong COSFLOW cho thay khéi lugng thao
khi ctia mot 16 trong guwong thir nghiém c6 thé
dat hon 30 m*/phut. Do d6, dudong kinh khoan
thiét ké t01 uu la 250 mm.

(2) Két qua mo phong CFD cho thdy ban
kinh anh huong cta thu hoi 1a 100-150 m, do
d6 khoang cach khoan dugc thiét ké 1a 200-
300 m. M6t khu vue 1am giau khi dugc hinh
thanh & phia duong gio hoi voi nong do tur
70 dén 80%. Do do, nguoi ta thiét ke b tri
khoan bé mit trong pham vi tir 20 dén 70 m
tinh tir phia gi6 hoi dé tao diéu kién thuan loi

(Tiép theo trang 13)

chiéu cao tang 15 m thi ton that nay chiém
0,33% va 0,6% t6n that trong nd min va van
tai, tong cong = 1% dua thém vao biéu thirc
t1nh ton that i

Heé s6 1am ban than dugc tinh theo cong
thirc:

_ (I+ij)}fd
(M —=t)y, +(t+ Y m)y,

100, %

Trong do: t - chiéu day cua 16p xtc lan,
m; M - chiéu day that cua via (khong ké cac
10]:) da kep), m; > m; - tong chiéu day cua 16p
da kep dugc phép xtc 1an, m; vd, Vt - tu’ong
tmg 13 khoi luong riéng ciia da kep va cua
than, t/m’.

3. Ket ludn
Pé tién hanh khai thac chon loc cac via
than mong ddc ding trong diéu kién cac mo
than 1§ thién vung Quéng Ninh khi str dung
MXTLGN hi¢n cé tuy theo tung truong
hop cu thé ma c6 thé ap dung 1 trong 6 so
do hoic két hop mot s6 so do trong 6 so
dd cong nghé khai thac chon loc duoc gidi
thi€u ¢ trén la hoan toan hop ly. Trong mot
5O tru’orng hop khi khai thac trén murc thoat
nudce tu chdy hoan toan co thé sir dung don
thuan MXTLGT dé boc dat da va khai thac
than. Trong mdi mot so dd déu co trinh bay

cho viéc thu hoi khi, ,
(3) Trong cac di€u kién thir nghiém, khoi
lwong thao khi ctia mot 16 khoan 1a 10-25 m¥/
phut. Sau khi 4p dung céc bién phap khoan va
théo khi nén 10, ty 16 thao khi ctiia guong khai
thac da dat 75% va nong do khi cia guong
khai thac da giam hon mot nua (0,2 dén
0,3%), da dat duoc két qua tmg dung 15 rang
Do do, viéc ap dung cong ngh¢ thu h01 nén 1o
tai khu vuc khai thac ¢6 thé thay thé duong 10
thdo khi trén noc va gidm cuong do thdo khi
bang céc bién phap khac, do d6 1am giam chi
phi thi cong cong trinh.

cong thuc 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 dd
cong nghe khai thac via mong nhu da duge
trinh bay & trén 13 nhitng so d6 co ty 1¢ ton
that va 1am ban than nho nhat ./.
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Cac loai bang tai chuyén dung cho cac mo 19 thién

>>ThS. Pinh Nguyén Pha, KS. Tran Tién Hué

Cong ty CP Tu van dau tu va cong nghiép mo - Vinacomin

Tém tit: Bai viét nay xem xét co s¢ ludn giai cua viéc 4p dung cac loai hinh van chuyen mo
10 thién truyen thong, cac loai bang tai dic biét va cong nghé [udng-tuan hoan trong cic mo

lo thién c6 do sau va san luong 16n.
Abstract:

This paper examines the efficiency of conventional open-pit mine conveyors,

special conveyors and cycle-flow technology in deep and highly productive open-pit mines.

1. Mé dau o

Thuc hién chu truong phét trién bén viing,
nhiing ndm qua, Tap doan Cong nghiép
Than - Khodng san Viét Nam (TKV) thuc
hién dong thoi hai nhiém vy 1a san Xuat va
bao vé méi truong. Khong chi dau tu cong
ngh¢ khai thac than hién dai, TKV con tién
toi bang tai hoa toan b cong tac vén tai than
tai cac don vi khai théc, sang tuyén, ché bién,
ti€u thy than cua Tép doan.

Dbi v6i van tai dat da thai, TKV da xem
x€t va som chi dao thuc hién vi¢c &p dung
phuong thirc van tai hon hop 6 to-bang tai
tai Cong ty CP than Cao Son. Nam 2016, hé
thong tram nghién, bang tai da Cao Son du’oc
lap dat, chay thtr va van chuyen duoc gan 3
triéu m?® dat d4, nam 2017 - gan 13 triéu m?,
nam 2018 - 17 triéu m3. Trong 6 thang dau
nam 2019 da véan chuyen 9,5 trigu m* trong
tong sd 20 triéu m® theo ke hoach cd nam
2019. Tuy nhién, bang tai trong phu’orng thirc
van tai hon hop 6 to-bang tai ¢ trén moi chi
ap dung cho phan mit bang ma chua ap dung
cho phan trong khai truong mo vbn phirc tap
hon nhiéu.

Viée tang do sau va quy mo khai thac 10
thién s¢€ tlep tuc trong tuong lai gan. Trong
bbi canh murc tiéu hao va chi phi tai nguyen
nang luong cling nhu nguon nguyén ligu
ngay cang tang cung nhu cac yéu cau ngay
cang khat khe vé bao v€ moi truong va long
dat, can phai ap dung cac cong nghe va may
khai thac hiu qua cao, chu yéu ap dung
cho thiét bi van tai. Su phét trién cla van
tai cong nghe trong cac mo 1o thién thuong
gin lién véi viée ting cuorng hoat dong khai
thac va tang khoang cach van chuyén. Pong

thot, cac Van dé kinh te ngay cang tram trong
hon, cha yéu 1a van dé van tai, von chi phoi
chi phi khai thac khoang san. Céc g1a1 phap
truyen thong dya trén vigc tang cong suat
cta thiét bi khai thac phan nao co6 ket qua
tich cuc nhung can tinh dén nhiing thay do1
xay ra trong k¥ thudt khai thac mo trén thé
gidi trong nhirg nam gan day.

Theo dir li¢u cua Cong ty Alteko Action
Trade cho thay uu thé ciia van chuyen banng
bang tai khi kho1 luo’ng van chuyen vuot qua
4 triéu tan moi ndm va do sau vuot qua 180-
200 m (Hinh 1).

2. Céac loai bang tai chuyén dung

2.1. Cong ngh¢é luong-tuin hoan va
bang tdi doc

Nguoi ta thuong chap nhan rang giai
phap co ban cho véan dé nay 1a chuyén sang
van chuyen két hop 6 0 to- bang tai (cong nghé
ludng- -tuén hoan) Két qua cua nhleu nghlen
ctru va s lidu van hanh cho thay khi mo 16
thién dat d6 sau 180-200 m thi viéc chuyén
sang cong nghé ludng-tuan hoan 1a kha thi
vé mat kinh té.

RO rang, cac thiét ke hién dai cua phuong
tién vén tai lam thay 601 con sb nay lén mot
chut, nhung thuc té Ve hi¢u qua cua viéc
trién khai cong nghé ludng-tuan hoan khong
thay d01

Bong thoi, mac du thye té 14 & Nga co
mot so luong dang ke cac mo 19 thién siu
nhung cong nghé ludng-tuan hoan chi duoc
10% doanh nghi€p st dung. Hon nira, nhu’ng
nam du van hanh vén tai li€n hop tai cdc mo
16 thi€n cho thdy khong phai ltc nao cac chi
tiéu thiét ké ctia cong nghé ludng-tuan hoan
cling dat dugc.
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Hinh 1. Uu thé ciia vigc viin chuyén bang bang tdi so véi vin tdi 6 t6 va dwong sdt,
tuy thugc vao nang sudt khai thac hang nam va d¢ sau cia mo

Bai viét di sdu tim hiéu viéc ap dung cac
loai bang tai dac biét va cong nghe luong-
tuan hoan trong cac moé 16 thién c6 do sau va
san lugng 16n.

Diéu nay 1a do mot s6 1y do. Thu nhat,
hoat dong khai thac tai cac mo 19 thién trudc
khi van hanh tram su¢i trung tam duoc thuc
hién ma khong tinh dén viéc str dung phu:orng
tién van tai ket h0'p trong tuong lai, diéu nay
1am tri hodn vig¢c van hanh t6 hop; thtr hai,
kho khén nay sinh khi dat hé théng bang tai
trén cac suon dbc d3 dinh hinh (Hinh 2); thir
ba, ké hoach van tai mo 19 thién hién tai doi
hoi phai tai co cau cong ‘nghé va t6 chirc.
Ngoai ra, ning suét cua to hop khai ‘thac bi
anh huong tiéu cyc boi cac thong so do tin
cay khac nhau cua cac yéu t6 cua co ciu khai
thac va van tai.

Céc tinh toan dugc thyc hién cho mdt mo
16 thi€n ¢6 d6 sdu trung binh (500 m) cho
thay (Hinh 3) rang chi phi van chuyen don vi
v6i so d0 van tai luong tuan hoan véi bing
tai 1am khau van tai ludng ¢ do sdu mo 16
thién 100-150 m 16n hon so v4i van tai 6 to.
Vi su gia tang d6 sdu cta mo 19 thién, chi
phi vén tai luong-tuan hoan lic dau cé thé
so sanh voi chi ph1 van tai 0 to, sau do giam
dang ké. Ty 1& giam chi phi 1a 15-20% cho
mdi 100 m do sdu mo 16 thién va giam dan
khi d0 sdu ngay cang tang. Ban than chi phi
don vi ciing tang 1én khi sir dung so d6 ludng-

tuan hoa, vi can cO mat bang, bo tmyen dong,
thiét bi cho cac dlem trung chuyén, v.v. ngay
cang bén va dat tién. Trong nhiing thap ky
qua, cac loai bang tai da xuat hién (déc dimg
voi bang tai ap lyc, bang tai ong, bang tai
coO tuyén khong glan) d3 mo rong dang ké

/', Mit bing SCN
' Nfrn_tuyér;

Hinh. 2. Vidu lap dat bang tai ning
theo so dé luong-tuin hoan

pham vi mg dung va thay d6i dang ké cac
phuong an véan chuyén cong nghé.

Dé tao ra nhung bang tai nhu Vay, mat
bang dong mot vai trd quan trong, co thé
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Hinh 3. Sw phu thudc ciia chi phi vin dong chuyén vi tri vao dd siu hon doi véi cong nghé
dong tuan hoan voi bang tdi va bang tdi co dai ndng

chiu duoc tai trong dong lon 1én tréng dan
dong do dac tinh cuong do cao cua no.

Trong nhu:ng thip ky qua, cac loai bang
tai dai moi da xuat hién (doc ding voi dai ap
luc, dai hinh ong, dai co tuyen khong glan)
da mo rong dang ké pham vi tng dung va
thay d6i dang ké so dd van chuyén cong
nghé.

Ng0a1 ra, bang tai phal c6 kha nang chéng
mai mon, c6 dac tinh udn t6t, co  trong lugng
thap nhat c6 thé va do gidn dai toi thiéu cung
nhu tudi tho dai vé6i chi phi van hanh toi
thiéu. o )

Vigc thiét k€ va san xuat cac bang tai nhu
vay trd nén kha thi nho vao su phat trién va
trién khai cac bang tai hién dai:

- trén dé bang vai cao su, loai EP va EPP
- ¢6 khung c6t c6 nhiéu hodc mét 16p dém;

- mat bang bang soi tong hop dugc st
dung rong rai trong van hanh bang tai ong,
vé dic tinh d6 bén khong thua kém m3 bang
cao su. Nhiing loai bang nhu vay co6 trong
luong tuyén tinh thap hon nhiéu, mo dun dan
hoi ngang va do glan dai theo chleu doc thap
hon nhiéu so voi bang vai truyén thong.

- mdt bang cao su cudong do cao (chu yéu
duoc san xudt & nude ngoai), pham vi do
bén kéo dat chiéu  rOng dai 8500 N/mm, giup
tang dang ké chiéu dai van chuyen bang tai
trong mot tram, bao gom ca vi¢c st dung cac
bd truyén dong trung glan

Ngoai ra, cac thong s6 cua mat bang tii
quyet dinh céc thong so thiét ké quan trong
ctia bang tai nhu: chidu dai va duong kinh
céc con lan do; khoang cach gitra cac gia do
con lan; chiéu rong trong, kich thuge tong
thé cua cic phan thiang va cac khdi truyén
dong.

Bing tai dc dimg o ap luc co két cau
phtic tap hon, méc du phan 16n n6 duoc dong
nhat v&i bang tai truyén thong (Hinh 4).
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Hinh 4. So do béng tdi doc ditng c6 mt béng dp luc:

1. dwong bao tdi 2. dwong bao dp hye 3. Thiét bi dp luc 4. Thiét bi tdi 5. Thiét bi cing ciia dirong
bao tdi 6. Thiét bi cing ciia dwong bao dp lwc 7. Dan dong ciia dwong bao tdi va dieong bao
dp lwc 8. Phan tdi 9. chuyén tdi tir phan nghiéng sang phan phang 10. doan déc dimg 11. doan
chuyén tiép dudi 12. doan chuyén tiép trén 13 va 14. Goi dé con ldn duwdi va trén cia dwong bao
tai 15. Két cau kim logi ciia bang tai 16. Nhdnh trén va nhanh duwdi ciia dieong bao tdi 17. Nhdnh

trén va nhanh dudi cua dwong bao dp luc

Trong cac diéu kién van hanh tuong tu,
chi phi van hanh theo so d6 ludng-tuan hoan
co bang tai doc dung lam cong doan ludng
¢ d9 sau khong 16n, nhu trong truong hop
trudc, s€ thay 601 gidng nhu khi st dung
bang tai truyén thong.

Nguoi ta da chung minh rang muc giam
chi phi don vi so v6i van tai 6 t6 khong chi
16n gan gap doi (so voi bang ta1) ma toc do
tang chi ph1 cua chung con giam dang ké
theo d6 sau cia mo 19 thién.

No khong chi bi 4nh hu:ong boi vige giam
chiéu dai van tai, ma con & sy phan bo luc
kéo gnIa cac duong bao cia mat bang chiu
tai va mat bang ap luc cua bang tai nghiéng
(it cang hon trén moi mit bang), vige lap dat
hai bo tmyen dong doc lap (co thé 1a trong
doi), g1up g1am dang ké kha ning qud tai va
dan dén viéc str dung mit bang kém bén hon

Mot bang tai doc dung duoc lip dit ma
hau nhu khong can phai thyc hi¢n thém cong
vigc khai thac va chuan bi nao; n6 khong yeu
cau phai dit cac rdnh dic biét hoic chim cac
truc. Co hoi dang m¢ ra cho céach bé tri phi
tiéu chuan clia tuyén van tai bang tai (Hinh
5), dong thoi cling c6 kha nang tang thém
chiéu dai cta bang tai déc dung.

Tinh trang m6i truong dugc cai thién va
ton that hang hoa trong qua trinh van chuyén
giam do hang hoa dugc bao kin gitra hai mat
bang tai.

Vi vay, viéc st dung cong nghe ludng-
tuan hoan ¢ cdc mo 10 thién siu co6 hi¢u qua
tir ca quan diém moi truong va kinh té.

V6i d6 sau mo 16 thién khodang 200-250
m, viéc ldp dat bang tai lam bang tai nang 1a
kha phu hop. Khi d§ sau khai truong tang
1én hon 300 m, chénh 1&ch chi phi taing kha
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(a)

manh, ttrc 13 bing tai doc dimg c6 mit bang
ap luc s€ hoat dong hiéu qua hon.

2.1. Bang tai dang ong

Trong nhitng ndm gan day, trong cac
nganh cong nghi¢p khac nhau, bao gom khai
thac mo, bang tai dang 6 dng ngay cang duoc
str dung nhiéu hon (Hinh 6).

So véi bang tai thong thuong, bang tai
ong co thiét ké phu’c tap hon nhung dong
thoi ching cling ¢6 nhing wu diém chinh
khong thé phu nhén, do la:

- kha nang, néu can, van chuyén hang hoa
ddng thoi & nhanh trén (hang hoa) va nhanh
dudi cua duong vién bang tai;

- kha nang cau hinh khong gian cua tuyen
bang tai vdi cac dudong cong trén mat phang
ngang va doc dong thoi;

- kha nang van chuyén hang hoa & goc
+30° so v6i duong chén troi;

Nhuge diém chinh cua so d6 ludng-tudn
hoan la:

- chi phi bang tai cao;

- mit bang dat hon so v6i bang tai truyén
thong;

- dién tich mat cit tai trong dat 1én bang
tai hinh dng bang 50% dién tich mat cat tai
trong dat trén bang tai thong thuong, c6 cung
chiéu rong va tdc do cua bang tai.

Vi loai bang tai nay co thé van chuyén
hang hoa dong thoi ¢ nhanh trén va nhanh

(b)

Hinh 5. Bing tii doc diing cé mdt bang dp lwc tgi mé 19 thién Muruntau, Uzbekistan:

dudi, nhung theo hudéng ngugc nhau nén
linh vuc ung dung thich hop nhat (duoc thir
nghiém rong rai ¢ Chéau Au) 1a van chuyén
than tr nha may tuyen dén nha may nhiét
di¢n ¢ nhanh trén cua bang tai va van chuyén
tro xi trén nhanh dé trong theo hudng nguoc
lai - dé d6 vao bai thai.

Mot linh vyc tmg dung hiru ich khéc cua
bang tai éng c6 thé 1a viéc sir dung no lam
bang tai dai. Trong trudong hop nay, hao dé
lap dit n6 c6 thé duoc tao & goc 30°, dicu
nay s€ giup giam chi phi cong tac xay dung
co ban mo.

Néu goc dbc cia sudn tang khong vuot
qua 30° thi loai bang tai nay co thé dung dé
nang dit d4 tir ting nay sang tang khéc.

Ngoai ra, bang tai nhu Vay c6 thé dugce st
dung hi€u qua trong cac cong trinh trén mat
cua mo 19 thién, bao gdm ca cic mo khoang
san, vi n6 co ciu hinh khong glan gitp loai
bo cac diém chuyen tai, do do giam chi ph1
dau tu va khong géy bu1 vat li¢u trong qua
trinh vin chuyén so voi bang tai truyén
thong.

2.2. Biing tdi c6 hwdng tuyén khong gian

Mot loai bang tai khéc - bang tai c6 hudng
tuyén khong gian dugc thé hién trong Hinh 7.

Loai bang tai ndy c6 thé ding dé van
chuyén nguyén li¢u tir sin cong nghi¢p cua
mo 16 thién dén nha may tuyén, diém van
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Hinh. 6. So do nguyén Iy ciia béng tdi ong:

1-chattdi: 2, 4— doan chuyén tié}); 3-nhanh trén; 5 - tréng tmyén dong; 6 - do tai nhanh trén;

7 - doan dao nguoc bang; 8 - nhanh duwoi; 9 —

chat tdi nhanh duéi ciia bang; 10 - dé tai nhanh

diedi; 11 - trong dau cudi; 12 - khung doan thang; 13 - hang héa, 14— mdt bang; 15 - con lin gii

chuyen dén nguoi tiéu dung, dén nha may
tuy€n hodc dbt tai nha may nhiét dién (van
chuyen than).

Chiéu dai cta bang tai nhu vay co thé 1én
to1 vai chuc km, nho st dung mat bang cao
su c6 do bén cao, véi luc dut dat tdi 8000 N/
mm chiéu rong mat bang, cung nhu do lap
dat cac bo truyén dong trung gian doc theo
tuyén bang tai, thuong duge lap & phia trudc
doan tuyen ré (doc theo huong cta bang tal)
Viée lap dat cac bd truyen dong trung gian
dan den giam lyc cang ¢ nhanh sdp toi trén
bo truyén dong bang tai va do d6 lam giam
ban kinh cong cua duong khong gian cua
béng tai. Ngoai ra, nhitng bang tai nhu Véy

con duge trang bi mat bang tai ¢6 do cu’ng
ngang nhat dinh, cho phep mat bang gilr
phang & cic phan cong va ngan chin léch
bang.

3. Két luan

Noi dung bai bao di sau tim hiéu co so
luan giai cho viéc ép dung cac loai bang tai
ddc bi€t cho cac mo 19 thién, dic biét 1 bang
tai nghiéng ddc trong so d6 van tai ket hop
0 to-bang tai ma TKV da ép dung dé van
chuyén dat ¢4 & mo than Cao Son.

So v6i van tai than, kh01 luong van tai dat
da hang nam cua TKV rét 16n nén viéc tiép
tuc nghién ctru, ap dung phuong thirc van tai
két hop 0 to-bang tai sé 1a bude tién tiép theo
cua chu truong bang tai hoa ma TKV dang
trién khai.

Tai li¢u tham khéo

1. Hoang Yén, TKV tiép tuc bang tai hoa
cong tac van tai than, https://baoquangninh.
vn/tkv-tiep-tuc-bang-tai-hoa-cong-tac-van-
tai-than-3293169.html

2. Viét Trung, Hi€u qua tir 4p dung van
tai hon hop dat da thai tai mo than Cao
Son https://congdoantkv.vn/tin-tuc/chi-
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Tinh toan hi¢u qua kinh té cua viéc ap dung bo
bién tan d6i véi thiét bi truyén dong dién xoay
chiéu ciia may bom

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

Tém tit: Bo truyén dong bién tan (VFD) trong nganh khai thac mé dugc sir dung rong rai
trong nganh mo. Do thiét bi truyen dong bién tan co gia thanh cao, viée xac dinh hi¢u qua
kinh té cta viéc ap dung hét st can thiét. Bai bao g101 thi¢u mot s6 thong tin vé bién tan, bo
truyén dong bién tan va hu:ong dan tinh toan hiéu qua kinh té dugc tham khao tir ‘Khuyen
nghi tinh toan hiéu qua kinh té cta viéc dwa b truyén dong dién xoay chiéu tan sb thay doi
(VFD) cho may bom.

Abstract: Variable frequency drives (VFDs) in the mining industry are widely used in the
mining industry. Due to the high cost of variable frequency drives, it is necessary to determine
the economic efficiency of their application. This article introduces some information about
frequency drives, variable frequency drives and economic efficiency calculation instructions
referred to from “Recommendations for calculating the economic efficiency of introducing

variable frequency drives (VFDs) for pumps”.

1. Cau tao, nguyén ly hoat dong cua
bién tan

Bién tan la th1et bi bién ddi dong dién
xoay chiéu ¢ tan so nay thanh dong dién
xoay chleu o tan s6 khac c6 thé diéu chinh
dugc. Bién tan duogc sir dung rong rai trong
cac tng dung cong nghiép dé diéu khién
tbc d6 dong co, dao chiéu quay, giam dong
khoi dong, giam d rung va ti€t kiém néng
luong. Noi cach khac, bién tan 14 thiét bi lam
thay d6i tan s6 dong dién dit 1én cudn day
bén trong dong co va thong qua do co the
diéu khién toc do dong co mot cach vo cap
khong can dung dén cac hop s6 co khi. Bién
tan s dung cac linh kién ban dan dé dong
ngat tudn ty dong dién dat vao cac cudn day
ciia dong co dé lam sinh ra tu truong xoay
lam quay dong co. Cac bién tan c6 thé diéu
chinh toc do dong co tur chdm dén nhanh tuy
thudc vao ung dung cu thé, gitip cho dong co
hoat dong hiéu qua hon.

Co nhleu loai blen tan nhu: bién tan AC,
bién tan DC; blen tan 1 pha 220V, blen tan
3 pha 220V, blen tan 3 pha 330V, bién tan 3
pha 660V, blen tan trung thé... Bén canh cac
dong bién tan da nang, cac hang cling san
xuét cac dong bién tan chuyén dung bién tan
chuyén dung cho bom, quat; bién tan chuyén

dung cho nang ha, cau truc; blen tan chuyén
dung cho thang may; bién tan chuyén dung
cho h¢ thong HVAC;..

Céu tao cla blen tan )

MGdi loai bién tan co cau tao khéc nhau
tuy thudc vao ung dung va yéu cau ky thuat
cua h¢ thong dicu khién. Cac thanh phan
chinh cua bién tan duoc thiét ké dé hoat
dong 6n dinh va bén bi trong moi truong
cong nghlep Céu tao cua bien tan thuong
bao gdm cac thanh phan chinh sau:

- Mach nguon cung cap dién ning cho
toan bo bién tan.

- Mach d1eu khién: 13 trung tam diéu
khlen cua bién tan, noi thuc hién chirc ning
diéu khién, lap trinh va bao vé.

- Mach chuyen d6i tan sb: 1a mach chinh
cua blen tan, thyc hién chiic ning b1en do1
tan s6 dong dién dau vao 50Hz thanh tan so
dong dién dau ra diéu chinh duoc trr 0 dén
400Hz. Mach chinh bao gém bo chinh luu,
bd loc, b nghlch luu IGBT.

- Mach bao vé: bao gdm céc thiét bi bao
vé qua tai, bdo v¢ qua dong, bao vé cac su co
dién c6 thé gy anh huong dén hoat dong on
dinh cua hé thong.

- Man hinh - ban phlm duoc st dung dé
thuc hién cac thao tdc giam sat, cai dat va
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diéu khién tir nguoi van hanh.

- Ngoai ra blen tan con c6 thé duoc tich
hop: module truyén thong, bo dién khang
xoay chiéu, bo dién khang 1 chiéu, dién tro
ham (di¢n trd x4),...

Nguyen 1y hoat dong ctia bién tan

- Dau tién, blen tan nhan ngudn dau vao
tur nguon cung cap dién. Tuy tung loai blen
tan, nguon dién dau vao co thé 1a ngudn 1
pha hodc 3 pha, nhung n6 s€ & mue dién ap
va tin so ¢6 dinh (vi du nguon dau vao 3 pha
380V tan s6 50Hz). Nguon dién nay duoc
chinh luu va lgc thanh nguén 1 chiéu bang
phang. Cong doan nay dugc thyc hién boi
b6 chinh Iuu cau diode va ty dién. Ty dién
6 chirc nang luu trir dién nang cua bién tan.

- Tiép theo, dién ap 1 chiéu trong tu dién
s€ dugc blen do6i (nghlch luu) thanh dién & ap
xoay chiéu 3 pha ddi ximng. Cong doan nay
dugc thye hién thong qua qua trinh ty kich
hoat thich hop, bd bién doi IGBT (viét tat
ctia tranzito luong cuc ¢o cong cach dién
hoat dong giong nhu mot cong tac bat va tat
cuc nhanh dé tao dang song dau ra cua bién
tan) s€ tao ra mot dién ap xoay chiéu 3 pha
bang phuong phap diéu ché do rong xung
PWM.

- Tan s6 cua tin hi¢u dau ra s& tuy thudc
vao tin hidu diéu khién va cac tham s6 duoc

lap trinh san trong bién tan Nguoi van hanh
co thé cai dat trudce che dd hoat dong hoac
diéu khién truc tiép bién tan.

- Trong qua trinh hoat dong, bién tan s&
phat hién cac sy cb nhu qua tai, qua ap, sut
ap, mat pha blen tan dua ra canh bao cac
101 nhe va c6 thé ngung cap dién cho dong co
néu phat hién cac 101 nghiém trong dé tranh
gy hu hai cho h¢ thong.

2. Truyen dong dién blen tan

Truyen dong dlen c6 tan s6 thay doi
(Truyén dong dién bién tan) duogc su dung
trong hé thong diéu khlen tu dong (ACS)
ctia cac don vi bom dé phu hop vai ché do
van hanh cua may bom véi ché d6 van hanh
ctia hé thong cung cap chét long dang dugc
bao dudng, vi du nhu mang ludi cap nude
hodc thoat nudc cia thanh phd hoic doanh
nghiép cong nghiép.

Lugng nude ti€u thy va theo do, dong
nude lién tyc thay doi theo thoi gian va
trong pham vi kha rong (1/2 1/4). Ban chat
cua nhung thay d6i trong vigc ti€u thy nudce
dugc xac dinh boi cac quy luat xac sut ngau
nhién. Pé theo doi nhiing thay d6i nay, can
lién tuc diéu chinh ché d6 van hanh cua bo
phéan bom.

Qua4 trinh diéu chinh rit phuc tap do su
khong phu hop gitra cac dac tinh cua may
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Hinh 1: So do mach dign ciia bién tan.
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Hinh 2. Bién doi dién dp/tan so qua bién tan

bom ly tdm va duong 6ng. Dé cung cap luu
luong nudce ting 1€n qua duong Ong, ap suat
tai tram bom phai tang Ién va dac tinh ctua
may bom ly tdm la khi hrong nudc cung
cap tang 1€n thi 4p suat do may bom tao ra
s glam xuong Dong thoi, khi lugng nudce
cung cap giam thi 4p sut bom ciing phai
glam nhung lai tang 1én. Do do, trong thoi
gian giam luong nudce ti€u thy, hé thong cap
nuge hoat dong véi ap suat du thura, ap suat
nay sé& bi dap tat trong cac thiét bi tiét luu
hodc voi nuGe cta nguoi ti€u dung.

DPong thoi, ning luong tiéu thy cua may
bom duge str dung mot cach bat hop ly vao
viéc tao ra ap sudt du thira, dan dén ro ri va
ti€u thu nude khong hi¢u qua tang 1€n, dong
thoi gia tang Umg sudt co hoc xdy ra trén
thanh ong.

Hién twong tuong tur xay ra trong h¢ thong
suoi am, tudi ti€u va cac hé thong khéc. Su
khong nhat quan trong ché 4o van hanh cua
may bom va dudng ong c6 thé duogc loai
bo bang cach thay doi toc dd quay cua may
bom, diéu nay can dugce diéu chinh phu hop
v6i nhitng thay do6i vé hrong nugce ti€u thy
hoac dong nuéc thai vao. Khi téc do quay
cua may bom giam, lugng nude cung cap
va 4p suit phat trién cling giam. Khi toc do
quay tang 1én, ap suét tang dong thoi voi su
gia tang lugng nude cung cap.

Bang cach dleu chinh toc do quay cua may
bom, cac thong s6 van hanh cta né s€ dugc
diéu chinh phu hop véi ché d6 van hanh cua
hé théng dang dugc bao duong bé thay do6i
toc do quay cua bom, can c6 bo truyén dong
dién co thé diéu chinh.

3. Khuyen nghi tinh todn hi¢u qua kinh te
cua vigc ap dung bo truyen dong dién bién
tan dién xoay chiéu cua may bom

Bo truyén dong bién tan (VFD) trong

nganh khai thac mé dugc st dung rong rai
trong:

« thiét bi van tai, bang tai va cac phuong
tién khac;

* tram bom bun trong day chuyén cong
ngh¢ cua nha may ché bién;

* may dinh luong va cap liéu;

« thiét b1 thong gio;

* mdy nén;

* hé thong nghlen bi;

. rnay nghién dap, may nghién bi, may
tron, may dun;

* bo truyén dong cua gian khoan, may
khoan dién, thiét bi khoan;

« thiét bi may XxUc, Vv.v.

Hi€u qua kinh té lon nhat dén tir viée sur
dung bd truyen dong VFD trong hé thong
thong gi6, diéu hoa khong khi va cap nudc,
trong do viéc st dung bo truyén dong VFD
da tr¢ nén hi€u qua vé mat kinh t€. Do thiét
bi truyen dong bién tan co gia thanh cao,
viéc xac dinh hi€u qué kinh t€ cua viéc ap
dung hét sirc can thiét.

Sau day gioi thieu hudng dan tinh toan
hi¢u qua kinh t€ dugc tham khao ttr “Khuyen
nghi tinh toan hi¢u qua kinh té cua viéc
dua bo truyen dong dién xoay chiéu tan sb
thay do6i (VFD) cho may bom cia Cong
ty Wmxenepnas komnanus «TexHOpOCH
(https://technoros.spb.ru/economics.html).

Nhing Khuyen nghi nay dugc bién soan
nhiam muc dich hd tro vé mat phuong phap
cho nguoi lao dong cua cac doanh nghlep
dang lap ké ‘hoach hodc dang thyc hién céc
bién phap tiét kiém nang lugng va toi wu hoa
quy trinh cong nghé.

Céac tinh toan dugc thyc hién dua trén
Khuyén nghi cho phép rut ra két luan véi do
tin cdy cao vé tinh kha thi cta viéc su dung
b truyén dong bién tan (VFD) tai cic co s&
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cu thé va dam bao sir dung hi¢u qua nguon
von do doanh nghiép phéan bd dé giai quyét
cac van dé tiét kiém nang luong.

1. Cac phu thudc chinh dic trung cho
nang lwong ciia mdy bom.

Tiéu thu dién nang ciia may bom:

P=(Q*H*9.81) KIIA, kW, (1)

Trong do: Q - Luu lugng nude, m3/s;

H - Cot ap bang tong chidu cao hut va
xa, m cOt nudc,

KHI[ hé s6 hiéu dung cua may bom, lay
theo s6 liu danh dinh hogc ho chiéu.

Thay d6i cac thong so van hanh chinh
cua to hop bom khi thay d6i toc d6 quay cua
banh cong tac (“‘cong thue tuong tu”):

Pl/PQ = n13/n23 (2)
Hl/Hz = 1’1]2/1’122 (3)
Qi/Qx=nimy (4

Trong dé: n - s6 vong quay cua truc banh

cong tac, phut;;

P - cong suat ti€u thu cia bom, kW;

H - ¢4t 4p do bom tao ra, m cdt nudc;

Q-Luu luong nudc cua may bom, m3/ .

Céc thong s6 1 va 2 twong tmg ché do
hoat dong thir nhat va thtr hai cua thiét bi.

bé xac dinh cong sut tiéu thu cua dong
co truyén dong (Pn, W), v6i dong dién da
biét, sir dung cong thirc sau:

Pn=1,73 * In * U * Cos® (%)

Trong d6: In - dong dién pha cua dong
co, A;

U - dién ap cua dong o, V;

Cos @ - hé s6 cong suat cua dong co.

2. Dir liéu ban dau dé tinh todn.

Dt liéu phu trg cho vi€e tinh todn la dir ligu
theo ho chiéu ctia may bom va dong co truyén
dong cua nd, dugc liét ké trong Bang 1.

Bing 1. Di liéu h$ chiéu (dinh danh) ciia mdy bom va dpng co truyén dong ciia né.

Thong sb

Gi tri

Cong suit bom, kW

Hiéu suat bom

Cot ap may bom, m

Giao may bom

Cong suat dong co, kW

Dong dién dong co, A

Hi¢u suat dong co

Cos® dong co
Bing 2. Két qud do khi van dp sudt déng hoan toan
Thong s6 do Cong sudt Pmin, kW, hodc
Cuong do dong dién Imin, A
Thiét bi do Von ké, Am-pe ké hoac déng hd dién
Bdng 3. Két qud do khi van dp sudt mé hodan todn
Cong suat Pmin, kW, Luu luong
Thongsédo ~|hodc cuomg do dong nu6e, m/h
dién Imin, A
Thiét bi do Von ké, Am-pe ké hoac dong ho dién Pong ho do luu luong
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Luu y: nén do bang van cOt ap mo trong
thot gian rat nude t6i da (luc 8...10 gid sang
va 6...20 gio chiéu khi phuc vu céc tién ich
cong cong, 13...15 gior chiéu doi véi cac toa
nha hanh chinh, v.v.)

Duya trén dir ligu trong Bang 2 va 3, mot
biéu dd duoc xay dung vé sy phu thudc cua
mtc ti€u thy dién nang P vao luu lugng nude
tuong 601 Q/Qmax ddi vdi cac phu:ong phéap
diéu khién khac nhau. Dbi voi muc tiéu thy
dién nang trong qua trinh diéu chinh, c6 thé

viét biéu thtec:
Pnpoc Pnnn * (Pmax = Pmin) *(Q/Qmax) (6)
be b1et muc ti€u thy dién nang trong qua
trinh diéu chinh tin so c6 thé viét biéu thirc:

Bong Mo

P, kW

Van 4p suat
khi tiét luu

Pqpn Pnax (Q/ Qmax)3 (7)

Su phu thudc cua cong suat ti€u thu trong
qua trinh didu tiét Pyros vao luu luong twong
d61 Q/Qpmax (Q 12 Iuu lu’()’ng dong dién, Quax
1a luu luong cuc dai néu trong Bang 3) thu
duoc trén do thi bang cach ndi cac diem Pax
va Ppin bang mot dudng thang; Sy phu thudce
cua muc tiéu thu dién nang khi str dung VFD
Ry vao tde do dong tuong dbi Q/Qmax ¢6
du’oc bang cach tinh biéu thuc (7) bang cach
thay thé gia tri Ppay dd do trude do va mot
sO gia tri Q/Qmax (vi du: tir 0 dén 1 theo cac
bude 0,25) vao do.

Vi du vé biéu dd nhu vay nhu trong Hinh 3:

Cong suat tiéu thu

14 ,
" Khi tiét luu
12 ----- —
10
______ [ Cong §u§.t tiéu thy
8 ; : khi diéu tiét tin s6
N P | Tiétki¢m dién
4 | bbb N a
2 ...... ‘ -E“-- --i.. .é. i
0 N N N T A Q/Qua

o
~l
LN

1.0

Hinh 3. Dién nang tiéu thu theo cdc phwong phdp diéu chinh toc dé quay
khdac nhau ciia bom
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Dé ¢ dugce thong tin vé tai cia may bom, hién trong 2-3 ngay. Dya trén két qua do dac
lich trinh hoat dong cuia né duoc xac dinh trong ~ d6, dién vao Bang 4. So li¢u thu dugc vé dong
khoang thoi gian ¢6 cung tai (luu luong nude).  chday ngay dugc tinh trung binh va xay dyng
bong ho do luu lugng duge su dung d€ do.  biéu d6 dong chay ngay. Mot vi du vé biéu d6
Cac phép do Iuu lugng hang ngay duoc thuc  nhu vay duge hién thi trong Hinh. 4.

Bang 4. Lwgng nuéc tiéu thu hang ngay va tong lwong nudc.

tl t2 t3 t4 t5
Tdc do dong chay hang ngay
Qi, m*/h, (ngay do thtr nhat)
Téc do dong chay hang ngay
Qi, m*/h, (ngay do thr hai)
Luu lugng hang ngay Qi, m*/h,
(ngay do thur ba)
Luu luwong trung binh ngay Q.
., m’/h
Q, m>/gid
40 : ; : P
30 ................... ; LA Ty e p—_—
L L S S
-------------------
0 g
S B R T = T R S A - R T
0 : : : : : t, giov 0
4 8 12 16 20 24

Hinh 4. Biéu dé tiéu thu nwéc hang ngay dwa trén két qud do (6 khodng thoi gian)
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Néu khé xdc dinh dit liéu dua trén lich
ti€u thu nuGc hang ngay (V1 du: do khong
thé lay dit liu dong chay cr sau vai gio hodc
do thiéu phuong tién ky thuat de tu dong
hoa céc phép do, nhu may ghi bleu do, _may
ghi am, v.v.), ch1 dugc phép do tong tdc do
dong chay trong vai (7-10) ngay va cung cap
nhiing dir liéu nay va dit liéu ban dau cho cac
chuyén gia, nhirng ngudi s& xac dinh ban
cach st dung mot ky thuat dac biét, 1a ket
qua phan tich dir li¢u vé cac ché d6 van hanh
thiét bi bom ctia tram sudi trung tdm, 16 hoi,
tram bom tram, v.v., mdt cai nhin gan dung
vé lich trinh tiéu thu nudc hang ngdy. Can
luu y rang sai sO khi tinh toan luong ning
luong tiét ki€ém dugce s€ 1a 10...15%. Trong
tinh toan, gia dinh rang thiét bi hoat dong ¢
ché d6 cung cap cac thong s6 binh thuong
cho viéc cung cap nudc, khong khi va khi
d6t voi ap suat va nhiét do can thlet

3. Tinh todn higu qud kinh té

Viéc tinh toan hleu qua kinh té dua trén
viéc xac dinh sy chénh 1€ch gitra cac gia tri
dién nang ti€u thy khi d1eu chinh ap suat
bom bang van tlet luu bang van 4p suit va
khi d1eu chinh bang bién tan.

Dbi voi mdi giai doan van hanh i dugc
xac dinh truge do, trong d6 tai bom Ql duoc
xéac dinh gan nhu khong doi, murc tiét kiém
dién APi= Pgros i - Pppn i du’oc tinh toan. Cac
gia tri cua Pypoc i w Pupn i duoc chon theo
Hinh 3 hodc dugc tinh bang cong thire (6) va
(7). Téc @6 dong chay Qi dugc ldy tir Hinh
4 hodc bang 4.

Sau do, tong muc tiét kiém nang lugng
trong khoang thoi gian van hanh thiét bi nhét
dinh (vi du: mdi ngay) dugc xac dinh bang
cong thuc:

ADK = iﬂP,_*r,-

i=l

®)

trong d6 A9k - mure tiét kiém ning lugng
khi sir dung VFD thay cho diéu khién buém
ga, kW*h;

AP; - mirc tiét kiém dién trong ky thu i
(vi dy: tir 0 dén 4 gio), kW;

t; -thoi gian trong d6 b truyén dong

hoat dong véi tai Qi khong d6i cia may bom
(Vi du: 4 gi0), gio;

- 6 khoang thoi gian ¢6 gia tri khong
d01 AP1 * ti (vi du: 6 tiét)..

Khi may bom hoat dong quanh nam voi
lich trinh dong chdy hang ngay gan nhu
khong d6i, muc tiét kiém nang luong hang
nam ADr dugc xac dinh bang cach nhén ADk
v6i sb ngay may bom van hanh moi nim,
tirc la. chung ta c6 thé 1y ADr = ADK*365..
Néu c6 nhiéu khoang thoi g1an trong nam
véi lich trinh ti€u thu hang ngay dic trung,
vi du: mua dong - mua he, v.v.,, ADk duoc
tinh cho tirng khoang thoi glan va ADr dugc
lay bang tong luong dién tiét kiém dugc ADxk
cho tat ca cac khoang thoi g1an ap dung lich
trinh tiéu dung hang ngay cua riéng ho.

Tlep theo, chi ph1 dién tiét kiém duogc
danh gi4 theo biéu gia ‘ap dung cho doanh
nghiép trong mot h¢ thong nang luong nhat
dinh, c6 tinh dén cac yéu to tiét kiém nhu
nuoc, khong khi, nhién li¢u. Theo kinh
nghlem hién co, de udce tinh chi ph1 giam
ticu thy nude lanh c6 thé rat ra h¢ s6 1,15,
dbi v&i nude noéng - 1,2, dbi véi khong kh1 -
1,1, nhién li¢u - 1,02.

Nhu vay, muc tiét kiém nang luong va tai
nguyén cho nudc nong va lanh s¢€ la:

Cran =(1,15...1,2)*T> *A0r,

Trong do:

Cr3» - 1a chi phi dién va tai nguyén tiét
kiém dugc, rub.;

T> - g1a dién trong hé thng dién, rub./kWh;

Dé xac dinh thoi gian hoan vbn va do d6
danh gla hiéu qua kinh té cta viéc sir dung
VFD, cong thirc dugce st dung:

Tox = CTupr/Ct33

Trong do:

Toxk - thoi gian hoan vdn cta viéc lap dat
CHIR, nam; )

C133 - chi phi dién va tai nguyén tiét kiém
dugc trong mot nam, cha.;

CTupy - chi phi ctia VFD, rap,.

(Xem tiép trang 54)
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Hé thong an toan da chirc nang cho mo than 19
thién - quy chuan ap dung, thiét ké va thyc te

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

Toém tat: Do céc yeu qt(‘) dia chat mo, diéu kién lam viéc cta cong nhan mo than noi chung
rat kho khan, nguy hiém. C1‘1ng voi1 do, cac mo than dang thuc hién qua trinh chuyén doi so
cac quy trinh cong nghé, vi Vay, nhu cau trang bi h¢ thong vé dam bdo an toan cong nghlep
va bao h¢ lao dong la het strc can thiét. Bai viét tim hiéu vé hé thong an toan da chirc nang
cho mo than 19 thién: cau tric, cdc nhiém vy, chirc nang cua h¢ thong theo Quy chuan an
toan trong khai thac cac khoang sang than bang phuo’ng phép 10 thién cua Lién bang Nga;
cac bude trién khai hé thong va mot s6 phan hé cua hé thong ciia Cong ty "Alzamir",

Abstract: Due to geological factors of the mine, the working conditions of coal mine
workers are generally very difficult and dangerous. Along with that, coal mines are carrying
out the digital transformation of technological processes, so the need to equip a system to
ensure industrial safety and labor protection is extremely necessary. The article studies
the multifunctional safety system for open-pit coal mines: structure, tasks, and functions
of the system according to the Safety Standards for open-pit mining of coal deposits of the
Russian Federation, steps of system implementation and some subsystems of the system of

the Company "Alzamir".

1. Mé dau

San xuat than da va s€ con dong vai tro
quan trong trong nén kinh té. Do cac yeu
t6 dia chat mo, diéu kién lam vi€c cua cong
nhan mo than néi chung rat kho khan, nguy
hiém. Dé giam tac dong cua diéu klen lam
viéc nguy hiém, doanh nghlep than phai
dugc trang bi hé thong vé dam bao an toan
cong nghlep va bao ho lao dong.

Khi ma céng ngh¢ san xuat than ngay
cang dugc hién dai hoa, van de vé su chuyén
doi klp thoi sang “ky thuat s§’ > dugc dat ra
voi cac quy trinh cong ngh¢ san xuét than
nodi chung va hé thong an toan cong nghiép
va bao h lao dong noi ri€ng. S6 hoa (hay
chuyen do6i sang “ky thuat s”’) la viéc dua
cac cong nghe s0 hién dai vao céc linh vyc
khac nhau cua doi song va san xuat. Tuy vay,
qua trinh chuyen do6i so luon dién ra cham,
chu yéu 1a do mirc d6 sin sang chua cao ciia
cdc doanh nghi¢p than trong viéc chuyen
dbi sang cac hé thong ky thuét ) mai nhat
Ngoai ra, khong c6 cach tiép can théng nhat
trong viéc lya chon cong nghé duoc st dung.
Céac mo than 1 thién ¢ Viét Nam dugc co
gidi hoa rat cao nhung cong tac an toan cong
nghiép va bao ho lao dong chua dugc so6 hoa,

vi vay, viéc tim hiéu hé thong vé dam bao an
toan cong nghi¢p va bao ho lao dong cho mé
than 19 thién da dugc ap dung rong rai, co uy
tin & nudc ngoa1 1a hét st can thiét.

Bai bdo nay sé tim hiéu vé hé thong an
toan da chirc nang cho mé than 16 thién ma
cac mo than 19 thi€n cta Lién bang Nga phai
tuan thu dugc quy dinh trong Quy chuén an
toan trong khai thac cac khoang sang than
bang phuong phap 19 thién cua Lién bang
Nga (Quy chuan an toan ...).

2. Hé th6ng an toan da chirc nang
(MFSS) cho mé than 1§ thién

Tur ngay 1 thang 1 ndm 2021 Quy chuan
an toan trong khai thac cac khoang sang than
bang phuong phap 19 thién cua Lién bang
Nga c6 hi¢u lyc. Theo do, dé dam bdo cac
diéu kién van hanh an toan cac thiét bi ky
thudt tai mo than, thyc hién quéan 1y van hanh
cac quy trinh cong ngh¢ san xuat, ngdn ngra
sy phat sinh cac tinh huong san xuat nguy
hiém, cac t6 hop hé thdng ky thuat, cong
ngh¢, cong trinh va thong tin phai dugc ket
hop thanh hé théng an toan da chic ning
(MFSS).

H¢ thong an toan da chirc nang (MFSS)
cho mo than 16 thién 1a t6 hop phan mém va
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phan cung chiu trach nhiém thu thap, luu trir,
kiém sat, h1en thi va dién giai cac thong sb,
chi tiéu vé an toan tai cac mo than 19 thién
(co s¢ san Xuat nguy hlem) nhim muc dich
ra quyét dinh quan Iy v€ du béao, phong ngura
céc hién tuong nguy hiém, t1nh hudng khan
cap trong khai thac than.

Hé thong an toan da chiic nang (MFSS)
cho mo than 19 thi€n dugc thiét ké phu hop
v6i cac tidu chuan va quy chuan quoc gia
cua Lién bang Nga ‘Quy chuin an toan
trong khai thac cac khoang sang than bang
phuong phép 16 thién”, dugc phé duyét theo
Lénh S6 436 ngay 10 thang 11 nam 2020.

Hé thong MEFSS ket hop cac hé thong
hién c¢6 va duogc thiét ké méi cua doanh
nghi¢p khai thac mo (ky thuat, cong nghe,
cong trinh va thong tin) cung cap kha néng
truyén thong tin vé viéc kich hoat bao v¢
khan cap thong qua cac kénh lién lac dén
co quan lanh th6 cua Dich vu Giam sat Lién
bang vé Moi truong, Cong nghé va Hat nhan
(Rostechnadzor).

Hé thong MFSS cho mo than 19 thi€n bao
gom cac quy trinh cong nghé: khoan va n6
min, dao va xuc bbc, van chuyen d6 thai.

2.1. Ciu tric ciia H¢ thong an toan da
chirc nang (MFSS) cho mo than 1§ thién

Vé mit cau tric, hé thong MEFSS ctua mo
than 10 thién la mot hé thong phan cip cung
cAp nhiéu cap do truy cap, kiém soat va truc
quan hoa khac nhau:

« Cép dia phuong (cap tiép can cua cac
chuyen gia chuyén nganh trong pham vi
quyén han chinh thirc ctua ho);

« Cap diéu do (cap trung tam didu do cua
chi nhénh cia co so san xudt nguy hiém
(OPO))

. Cap doanh nghi¢p (Trung tdm thong
nhat ctia hé théng an toan da chtc nang
MFSS cua doanh nghiép voi Tong cong ty)

« Cap dir liéu tir hé thong MFSS cua mo
than 10 thién cua tat ca cac khau san xuat
nguy hlem ctia mo, c6 chuc nang glam sat)

« Cap Rostechnadzor (truy cép va h1en thi
thong tin dé truyén toi co quan lanh thd cua
Rostechnadzor).

2.2. Cdc nhiém vu ciia hé théng MFSS

cho mo 19 thién

» dam bao chuc nang bao v¢ mo than 1o
thién nhu mot co sé san xudt nguy hiém
(OPO);

* thuc hién céc tiéu chuan va quy chuan
quoc gia cua Lién bang vé an toan “Quy
chuan an toan trong khai thac than bang
phuong phép 10 thién”;

. ngan chan sy phat trién cua cac tinh
huong san xudt nguy hiém, tai nan va giam
thiéu thiét hai do chiing xay ra;

» dam bao cac phan ung hi¢u qué (dy
doén, phong ngtra) cua MFSS trudce cac tinh
hudng nguy hiém (khan cép);

* kha nang ngan chan, bao dam an toan,
kip thoi, an toan, giam thiéu rii ro do nhiéu
loai va nguon nguy hiém gay ra;

. quan 1y quy trinh san xuat va cong ngh¢;

. ap dung h¢ thong bao vé khan cap cho
nguoi, thiét bi va cong trinh;

* dam bdo sy san sang lién tuc cua cac
phuong tién va h¢ thong bao v¢;

* dam bao didu kién van hanh an toan cho
cac thiét bi k¥ thuat, bat dong san (von: tram
bién 4 ap, duong day, va di dong);

« hién thi cac tuong tac lam vigc gitra
nhan vién cong ty, nha thau va thiét bi khai
thac va van chuyen trong h¢ toa do ba chiéu;

* giam thoi gian du’ng san xuat do tai nan,
truong hop khéan cap va su cb nhiam giam
thiéu thiét hai vé kinh té. ]

2.3. Cac chwrc nang cua hé thong MFSS
mo than 1) thién

MFSS cua mo than 19 thién két hop cac
khéi chirc ning sau:

1. Chirc nang dam bdo an toan van hanh
thiét bi van chuyén khai thac mo va giam sat
hoat dong, kha nang chiu 16i cuia thiét bi van
chuyén khai thac chinh;

- ngan ngura va cham xe tai chd;

- gidm sat video va ghi video;

- ké toan hang hoa van chuyen

- kiém soat vuot qué gidi han toc do;

- dam bao nguol van hanh kiém soat duoc
tinh trang mét madi cua nguoi lai xe;

- tu dong hoda céac hoat dong khoan

- giam sat kha nang s dung va kiém soat
céc thiét bi chira chay.
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2. Chuc nang thong bao va dinh vi thiét
bi, nhan su. H¢ thong thong bao tai cho
(LSS) cho nhén vién va ngudi dan vé mbi
nguy hiém tai cac cong trinh k¥ thuat thuy
van (GTS).

3. Chirc nang diéu khién tir xa va quan ly
san xuat - kiém soat thuc hién cong tac mo
16 thién phu hop véi nhiém vu san xuat va ké
hoach lich khai thac.

4. Chue nang quan trac cac qua trinh hoa
co va dia chan: i

- Diéu khién trr xa d6 6n dinh cua suon
doc, bai chtra, dap cua cac cong trinh ky
thuat thuy van (GTS)

- Hé théng glam sat hoat dong dia chan
trong cac vu no lon.

5. Chirc nang kiém tra nang lyc nguoi lao
dong cua doanh nghiép khai thac than;

6. Chirc nang kham strc khoe dién tur cho
nguoi lao dong trudc khi bat dau ca lam viéc;

7. Chuc nang lién lac diéu do, co ghi am
cac cudc trao doi, bao gdm cac kenh lién lac
ddc lap voi don vi PASS (F) phuc vu mo
than 19 thién theo lich trinh da théng nhat.

8. Chuc nang klem soat va quan ly truy
cap tai co s& san xuat nguy hiém (OPO).

9. Chtrc ndng bao mat thong tin.

10. Cac chirc ning an toan khac (cac
phan h¢), c6 tinh dén cac chi tlet cu thé cta
mo than 10 thién cy the bao gom vigc thue
hién “S6 nhat ky va diém danh vao ca thong
nhat”.

Céc chirc nang chinh cia MFSS gidng
cac chirc nang cua h¢ thong thong tin

- Quan ly cac thong s6 quy trinh cong
nghé chinh cta cac co s¢ san xuat nguy hiém
(OPO);

- Thu thap va xur ly dir li¢u tir h¢ thong
cong nghe va hé thdng an toan, phan tich va
danh gia mi de doa;

- Tryc quan hoa thong tin phén tich va
dir liéu hién tai vé d6i tugng: tinh trang, van
hanh, an toan, van hanh h¢ thdng, xac dinh
cac khu vuce ¢6 van dé, mdi twong quan gitra
cac su kién va dir licu khach quan);

- Tao céc bdo céo phan tich;

- Tich lity s6 liéu thong ké va xéac dinh xu
hudng (thay d6i);

- Truyén dir liéu dén Rostechnadzor;

- Kha nang sao Iuu dir li¢u va khoéi phuc
dir liéu tir ban sao luu.

3. Trién khai h¢ thong MFSS ciia mé
than 19 thién

Cac giai doan trién khai MFSS mo than
10 thién

MFSS mo than 16 thién ‘mang lai kha nang
mo rong quy mod va md rong hé thong bang
cach bao gom cac co s¢ san xuat, bd phén,
chi nhanh moi, v.v.

Céc giai phap ky thuat cho MFSS cua mo
than 10 thién mang lai kha ning trién khai
theo tung giai doan.

Thanh phan cong viéc trién khai MFSS
cua mo than 10 thién

1) Xéc dinh cac mdi nguy hiém cua co s¢
san xuét nguy hiém;

2) Klem toan hé thong thong tin hién co,
hé thong klem soat qua trinh, kénh truyén
thong va truyen dir lidu, thiét bi do ludong, hé
thong quan ly an toan c6 trong MFSS.

Vige kiém tra nhim muc dich thu thap va
hé thong hoa thong tin vé co so ha tang hién
¢6 cua khach hang hodc duogc 1én ké hoach
st dung trong MFSS, ciling nhu danh gia sy
tuan thu cia co s¢ ha tang nay véi céc tai
liéu quy dinh va ky thuat cling nhu muc tiéu
tao ra MFSS. )

Can ctr vao cufc kiém toan, xac dinh
dugc nhirng dleu sau:

* pham vi thlet bi can thlet va su tich hop
cua tu:ng hé thong (hé théng con) cia MFSS
cua co s0,

« cic ddu hiéu nguy hiém cua doanh
nghi¢p, c6 tinh dén quy trinh cong nghé,
san xuat cung nhu cac diéu kién khai thac,
dia chat va khai thac mo cu thé cua doanh
nghiép;

. pham vi stra d6i hé thong thong tin quan
1y va bao mat hién c6, da dugc Khach hang
dong y

Dua trén két qua kiém toan, phai 1ap mot
bdo cdo c6 ndi dung danh gia vé€ co s¢ ha
tang hién c6 ctia doanh nghiép khach hang
theo céc ti€u chi sau:

- trinh d6 phat trién k¥ thuat;

- tinh trang k¥ thuat;
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- dap umg cac yéu cau vé tai liéu khoa hoc
va k¥ thuat;

- cong suat hién tai;

- hiéu suét hién tai;

- nang luc thong qua hién tai.

Béo cdo nén bao gom:

- thong tin dugc thu thap vé cac hé théng
la ddi tugng cta cude danh gia, trong pham
vi cho phép danh gia dinh luong cac thong
sO cua cac hé thong nay;

- tai liéu anh x4c nhén thong tin phan anh
trong bdo cdo;

- SO do ctia td hop phuong tién ky thuat;

- SO do chirc nang va so do két ndi;

- so d6 mat bang voi1 vi tri dat thlet bi.

3) Soan thao dé an cua h¢ thong MESS,
c6 tinh dén thong tin thu duoc ¢ giai doan
klem toan

Dé an nay luan g1a1 viéc tao ra mot hé
thong kiém soét, giam sat va canh bao nguy
hlem tw dong cho tung tinh nang nhu mot
phan cua hé thong an toan da chirc nang
(MFSS) ciia mé than 16 thién, phdi hop voi
co quan lanh thd cta Dich vy Lién bang ve
Gidm sat Moi truong, Cong nghé va Hat
nhén (Rostechnadzor).

Y¢éu cau phat trién y tudng

- Pé an phal bao gom:

* mo ta cac giai phap ky thuat co ban duoc
phat trién c6 tinh dén trinh d6 phat trién va
tién bg khoa hoc k¥ thuat hi¢n nay;

* danh gia g1a tri thuc hién, duoc xéac dinh
tr du to cua cac dbi tuong ttrong . Néu
khéng c6 ddi tugng tuong tu, cac do1 tuong
tuong tu s& duoc nha phat trién chip nhan
mot cach dgc lap.

4) Lap hé so du 4n

Yéu cau ddi vai tai lidu thlet ké

- Tai liéu dy an MFSS can cung cap thong
tin vé viéc trién khai va phat trién hé thong
theo ting giai doan;

- Nha thau kém theo céac tai liéu trong qua
trinh kiém tra an toan cong nghiép cua dy
an dé thuc hién IFSB (theo luit lién bang
ngay 21 thang 7 nam 1997 N 116-FZ “Vé
an toan cong nghlep cua cac co s& san xuat
nguy hiém) va dua ra nhiing thay d6i can
thiét trong qua trinh kiém tra va phé duyét

ma khong lam tang chi phi cua cong trinh
thiét ké cho dén khi nhan duoc y kién hoic
phé duyét tich cuc cta chuyén gia.

- Tai liu dy an phai dugc théng nhat
v6i van phong lanh tho ctia Co quan Gidm
sat Moi truong, Cong ngh¢ va Hat nhan
Lién bang (Rostechnadzor) vé cac thong sb
MFSS ma can phai truyén thong tin da xu 1y
qua cac kénh lién lac t61 Rostechnadzor;

- Can dam bao sy tich hgp ciia MFSS véi
céc hé thong (he thong con) an toan mo than
16 thi€n hi¢n c6 va dang dugc trién khai.

- Nha thau hoan thién va chuyén cho
Khach hang 6 ban hd so du 4n va 1 (mdt) ban
trén phuong tién dién tir & dinh dang PDF.

4. Cac phan hé cia Hé thong MFSS
cua Cong ty "Alzamir"

Dudi day 12 hai phén h¢ cua H¢ thong
MEFSS theo “Quy chuin an toan trong khai
thac cac khoang sang than bang phuong
phép 16 thién”.

4.1. H¢ thong giam sdt cdac quda trinh dia
co'va dia chin

Hé thong gidm sat dia chan vi mo duoc
lya chon phu hgp s& cho phep glam sat
khong chi dia chan ma con ca cac qua trinh
dia co, vi du nhu hé thong giam sat dia chan
vimd IMS. Cong ty "Alzamir" 1a thanh vién
cua Vién Dia chan Mo (IMS) tai Lién bang
Nga va cac nude thude Cong dong céc quoc
gia doc lap (CIS) va dugc doc quyen trién
khai thiét bi va cong nghé IMS trong cac mo
than 19 thién.

H¢ thong giam sat dia chin mo than bao
gom céc to hop thiét bi dudi long dét va trén
bémit ‘

Phan ngam bao gom hai méy dia &m nam
trong hai giéng c6 hudng khac nhau (nhu
trong Hinh 1) hodc trong cung mot giéng,
nhu’ng ¢ cac do siu khac nhau (V1 du: mot
gleng & d6 sau 100 dén 200 m, gieéng thir hai
¢ do sau 50 m). May thu dia chan duoc ket
nbi voi t6 hop bé mat bang cac soi cap. pé
nang cao do chinh xdc cua cam bién nham
giam thiéu tiéng 6n xung quanh sau khi lap
dit may do dia k¥ thuat, giéng can duoc bé
tong hoa.

T4 hop thiét bi bé mit bao gdbm bo chuyén
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COMPUTIR

Hinh 1. Vi du vé thiét bi tram dia chén

(Tri-axial geophone — Mdy do dia chdn; Central computer - Mdy tinh trung tdm; Seismic pro-
cessor - Bo xur Iy dia chan; Openpit mining - Khai thdc 1o thién; Solar power - Dién mdt troi;

GPS timing - dong b GPS)

d6i tuong ty sang | s6, b xtr 1y dia chén, thlet
bi lién lac va nguon dién. B xtr ly dia chan
dugc thiét ké dé XU ly chinh céc tin hi¢u
tr may thu dia chan va truyen dir liéu dén
thiét bi lién lac. Viéc truyén dit ligu tir cac
tram dia chan dén thiét bi may cha c6 thé
duoc thuc hién thong qua cong nghé c6 day
(cép Ethernet hodc cap quang) va cong nghé
khong day (Wi-fi, ItE, lién lac vo tuyen) Tat
ca cac thiét bi deu du:oc cap ngudn dién 24-
48 V DC. Nguon dién co thé 1a ning luong
mat troi, gio hodc két hop tram dién mini
hodc cap duge dat tu dlem phan phdi gan
nhat. Mot vi du vé cach b tri thiét bi duoc
hién thi trong Hinh 1.

Hé thong giam sat dia chan vi mo IMS
cho phep thuc h1en cac yéu cau cua “Quy
chuan an toan...” vé .glam sat cac qua trinh
dia co va dia chan dong thoi giai quyét mot
sO van d& cua “Quy chudn dam bao su on

dinh cua cong trinh” cta cac guong khai
thic va cac sudn tang ctua mo 16 thién, bod
mo va bai thai”, cu thé la:

- thuc hién cac quan sat cu thé vé tinh
trang cua cac guong, suon tang va bo mo;

- x4c dinh cédc vung cua cac khu vyce ¢
thé co biéu hién bién dang pha hoai cua céc
guong, sudn tang va bo mo va t6 chic quan
trac bang thiét bi c6 dinh va (hoic) giam sat
tr xa ¢ cac khu vuc nay;

- danh gia tdc dong cua cac vu n6 16n 1én
cac vat thé trén bé mat trong pham vi ranh
gidi cua cac khu khai thac mo va cac vung
lanh tho lan can

4.2. Hé thong thong bao va dinh vi thiét
bi va nhin sw; He thong diéu do vdn hanh
thiét bi vén tai mo

H¢ thong dinh vi thiét bi van tai da dugc
trién khai tai nhiéu moé than trude day con
Hé théng dinh vi nhan sy chua duoc ap dung
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trude khi “Quy chuan an toan...” méi duoc
phé duyét.

Co thé dat duoc g1a1 phap toan dién cho
Van dé nay, ciing nhu glam sat hoat dong cua
thiét bi khai thac mo va vén tai bang cach
sir dung t6 hop phin mém va phan cu’ng cua
Cong ty Tu dong hoa Rit (Hinh 2) c6 thé
dugc phan loai 1a hé théng dinh vi thoi gian
thuc st dung cac cong nghé dinh vi: uWB,
BIE, gPS va truyén di liéu qua: Wi-fi, GSM,
ItE, Ethernet

T4 hop phan mém “Alzamir-Kontakt”

Khi trién khai hé thong MEFSS, doanh
nghi¢p thuong phal do6i mat voi van dé thiéu
dong b cua cac hé thong an toan do cac
nha san xut khac nhau cung cip va lap dat.

“Alzamir-Kontakt” c6 cac glao thirc chung
dé thu thap dir ligu tur tat ca cac hé thong
dugc san xuat trong va ngoai nudc vao mot
co so dir liéu duy nhat noi chung dugc xur
ly, phén tich va chuyén giao cho ngudi ding
cudi (nhitng ngudi chiu trach nhiém tai co
sO san xuat nguy hiém, cho cong ty quan ly
va t61 Rostechnadzor ) thong qua kénh lién
lac an toan.

Viéc phan tich cac sy kién trong t6 hop
phan mém Alzamir-Kontakt khong duoc
thyc hién ri€ng biét trén timg h¢ thong con
ma thuc hién dong thoi tir tit ca cac hé thong
con, giup xac dinh d¢ tin cy cua su ki¢n va
trong truong hop khan cap, xac dinh nguyén
nhan xdy ra va ngan ngua tai phat.

Pinh vi nhan
sir

Quiin Iy nhin
vién

Quiin 1y khoan

Quin Iy khai
triromg

Diéu @6 va quin
Iy tac nghiép

Heé t]lfmg quin Iy
cong tic khoan

He¢ thfmg quin Iy
t0 hop viin mo

Hinh 2. Cic phdn hé gidm sdt thiét bi vin tdi mé va dinh vi nhén sw

StaﬂManager (Quan l}’/ nhan sy) - cho
phép xem vi tri ciia nhan vién theo thoi gian
thuc, 1ap ké hoach, phan cong va glam sat
viéc thuc hién cac ménh I1€nh cong vi€c, xéac
dinh céc hanh vi vi pham quy chuan an toan
va tién hanh phan tich vé bao tri thiét bi.

DrillManager (Quan ly khoan) giai
phap toan dién cho phep khoan 16 min bang
hé thong dinh vi ¢6 d6 chinh xéac cao dya
trén cac du an ky thuat s0. Két qua cua viéc
n6 min s€ 1a sy phé huy hoan toan céac tang
da voi so lugng nd toi thieu.

PitManager (Quan ly khai truong) - cho
phép giam sat hoat dong va thoi gian ngung

hoat dong ctia thiét bi cong nghé; ghi lai gi(‘y
lam vi€c va céac chi s6 san xuét cua nguol
van hanh; quan ly van hanh to hop vén tai-
mo; klem so4t cac tinh hudng khan cap, bét
thuong, v.v.

5. Két luén

- Viéc trién khai va lya chon dung hé
thong MFSS tai cac co s¢ san xuat nguy
hiém, c6 tinh den viée phan tich va danh gia
Ccac rui ro co thé xay ra ctia doanh nghiép, s€
glam thiéu kha nang xay ra tru’ong hop khan
cap va do d6 giam dang | ké ton that tai chinh
tia doanh nghiép do dén thoi gian nging
hoat dong.
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- Thong béo klp thoi cho nhén vién va
quan ly bd phan cap ctru vé cac sy kién da
xay ra s€ gitp loai bo vi pham trong thoi
glan ngan nhat va ngan chan sy phat trién
cua tinh huong khan cép.

- H¢ théng thu thap va phan tich dit liéu
s€ cho phép chung t6i xac dinh nguyen nhan
ciia tinh hudng khan cap (sw c6 hodc tai
nan), tir d6 ngin ngira tai dién trong tuong
lai va tu dong hoa qua trinh phan tich, danh
gia rui ro.

Dua trén nhiing didu trén, Alzamir dua
ra cach trién khai toan dién céc dleu khoan
558-560 cua Quy tic an toan .

- klem tra cac co s¢ san xuat nguy hiém;

- thiét ké mot hé théng MFSS c6 kha nang
m¢ rong va ¢ kha nang mé rong;

- cung cap thlet bi va phan rnem bao
gdm g6i phan mém chuyén dung dé truyén
dir li€u té1 Rostechnadzor va thong bao cho
nhirng nguoi chiu trach nhiém vé mo 16 thién
(“Alzamir-Kontakt”™);

- cai dat va trién khai;

(Tiép theo trang 47)

Khi quyét dinh tinh kha thi cua viéc ap
dung VFD, can luu ¥ rang ngoai hiéu qua
kinh té cua viéc tiét kiém ning luong, viéc
st dung VFD con mang lai nhiing lgi ich
sau:

* sy mai mon cua van ngat giam di, boi vi
hau hét cac van deu m¢& hoan toan;

« trong hau hét cac truong hop, may bom
hoat dong ¢ ap suat giam, giGip giam ro ri
trong hé théng cap nuoc;

. g1am d6 mai mon cua thiét bi chuyén
mach vi sy chuyén doi ciia n6 xay ra khi
khong c¢6 dong dién;

* 6 mai mon cta dong co va vong bi may
bom, cling nhu banh cong tac, giam do toc
do thay doi tron tru va khong c6 dong dién
khoi dong 16m;

* nguy co tai nan dugc giam thiéu bang
cach loai bo cac ct soc thay lyc;

« cung cip kha ning bao V€ dong thoi cho
dong co khoi dong dién ngan mach, sy cb
cham dat, dong dién qua tai, ché do pha ho

- cong tac nghiém thu;

- dao tao nhan vién;

- dich vu va bao tri sau bao hanh cac hé
thng va thiét bi;

- giam sat ctia nha thiét ké.

Tai liéu tham khao

1. ®enepanpHBIe HOPMBI M TIpaBHIA B
00J1aCTH  TIPOMBINIUVICHHOW  0€30IMacHOCTH
«IIpaBmia OGe3omacHOCTH TpU pa3pabOTKe
YTONb-HBIX ~ MECTOPOXKJIEHUH  OTKPBITHIM
crtocobom». Cepust 05. Beimryck 55, 2022 1

2.  MHorodyHKIMOHAIbHAS ~ CHUCTEMa
0e30macHOCTH (M®CBb) YTOJILHOTO
paspesa, https://smis-expert.com/

blog/mnogofunktsionalnaya-sistema-
bezopasnosti-MFSS-ugolnogo-razreza-/

3. A.®. 3BastmuaoB, A.B. AlikuH,
KIO. IOpuak wu gp., Bnenpenue
MHOTO(YHKIHOHATBHOM CHCTEMBI
0€30MacHOCTH:  CHW)KEHHE PHCKOB U

ctouMoctd 3kcrutyarauun  OIIO//Yrons.
2022. Ne 3. C. 68-72. dOI: 10.18796/0041-
5790-2022-3-68-72.

va qua dién ap khong duge chap nhan;

« d6 6n giam, diéu nay dac biét quan trong
khi may bom dugc dat gan khu dan cu;

* vigc tu dong hoa phuc tap hon nira cta
cac co so hé thdng cap nudc duge don gian
hoa.

Tai li¢u tham khéo

1. Blen tan 13 gi, cAu tao bién tan, loi ich
ciia bién tan; https://dtech.vn/bien-tan-la-
gi-cau-tao- blen tan-loi-ich-cua-bien-tan-
gp-1153.html

2. JlesmoB b. C. JI, YacToTHO-
PETYIIMPYEMBINA 3JIEKTPOIIPUBO]] HACOCHBIX
YCTaHOBOK. - M.: Mammunoctpoenue, 2013.
- 176 c.

3. Pexomenmanuu  mo  pacyety
HKOHOMUYECKOU 3(P(PEeKTUBHOCTH BHEIPEHUS
YaCTOTHO-PETYTHPYEMBIX AIEKTPOIIPUBOJIOB
nepemenHoro toka (YPII) mist macocHbIX
arperaros, WuxenepHas KOMTIaHHS
«TexHopoc» https://technoros.spb.ru/
economics.html.
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Tri tué¢ nhén tao da giip kham pha cac
mo khoang san

Cong ty Earth AI va ddi tac lién doanh
Legacy Minerals vira cong b6 phat hién dugc
xac nhan vé mat trong nhirng mé palladium
16n nhat Australia.

Phat hién nay duogc thuc hi¢n gén
Wombat ¢ vung New South Wales tai mot
dia diém duoc goi l1a du an Fontenoy, thudc
khu vuc giau khoang san cta Vanh dai nép
udn Lachlan.

Earth AI cho biét, ngoai dién tich khoan
ban dau, d6 khoang héa cao hon dugc phat
hién trén dién tich 2 km2. Diéu nay cho thay
rang mo mdi s€ co trir luong 16n nhat thé
gidi vé trit lugng cac nguyén té nhoém bach
kim (PGE).

Céc quan chiic ctia cong ty cho biét, phat
hién nay vira 1a phat hién dau tién duoc xac
nhan vé cac mé khoang san méi dugce tao ra
bang tri tu¢ nhan tao (AI) vura la phat hién
dau tién vé niken, déng va bach kim & bd
bién phia déng Australia, khu vuc trudc day
duogc cho 1a khong chura niken.

Earth AI n6i thém rang phat hién nay thé

hién sy thay doi tiém nang trén thi truong
toan cau dbi voi cac khoang san quan trong.
Khoang 40% palladium duoc san Xuat &
Nga, qubc gia ngay cang phai chiu cac Iénh
trimg phat quéc té. 40% khac dén tir cac mo
xam & Nam Phi, noi n6i tiéng véi diéu kién
1am viéc nguy hiém.

Palladium van 13 thanh phan quan trong
dugc sir dung trong bo chuyén doi xtic tac dé
giam luong khi thai trong dong co d6t trong
va xe hybrid, trong khi bach kim va niken
duoc st dung trong cac cong nghé chuyén
d6i nang lugng xanh bao gdm pin nhién liéu
hydro va pin lithium-ion.

Giam déc diéu hanh Earth AI, Roman
Teslyuk trong thong cdo bdo chi ngay
21 thang 11 nam 2024 rang: “Co hoi tai
Fontenoy 1a rat 16n va day 1a du an c6 y
nghia quan trong trong viéc cung cip cac
kim loai quan trong can thiét cho qué trinh
chuyén ddi nang lugng”.

Nguon:  http://basemine.ru/11/otkryto-
pervoe-mestorozhdenie-iskopaemyh-s-
pomoshhyu-iskusstvennogo-intellekta/

Nguon: https://earth-ai.com/
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Nghi quyét s0 57-NQ/TW ngay
22/12/2024 cha By Chinh tri

Ngay 22/ 12/2024 Tong Bi thu T6 Lam
da ky ban hanh Nghl quyét sd 57-NQ/TW
cua Bo Chinh tri vé dot pha phat trién khoa
hoc, cong nghe d6i méi sang tao va chuyén
d01 sO quoc gia. Ngh1 quyet xac dinh: Phat
trién khoa hoc, cong nghe, d01 moi sang tao
va chuyen doi sb dang 1a yéu t6 quyét dinh
phat trién cua cac quoc gia; 1a diéu kién tién
quyet thoi co tot nhat dé nudce ta phat trién
giau manh, hung cuong trong ky nguyén
moi - ky nguyén vuon minh ciua Dan tdc.

Nghl quyet cua B Chinh tri dugc coi la
dap ung chu truong, quyet sach manh m¢,
mang tinh chién luoc va cach mang dé tao
xung luc mé1, dot pha phat trién khoa hoc,

cong nghe doi moi sang tao va chuyén
doi sb, dé dua dit nuée phat trién manh
mé trong ky nguyen moi - ky nguyén giau
manh, hung cuong, thuc hién thang lgi muc
tiéu den nam 2030, Viét Nam tr¢ thanh nude
dang phat trién, co cong nghlep hién dai,
thu nhap trung binh cao, dén nam 2045, tro
thanh nudce phat trién, thu nhép cao. Ch1 tiét
cac noi dung ctia Nghi quyet bao gém: quan
diém chi dao, myc tiéu, cac nhiém vy, gidi
phéap va t6 chtic thuc hién co6 thé tim hiéu
trén trang WWW. chlnhphu vn.

Dy 4n ky thuit so ciia Nha may tuyén
Abagur, Tp. Novokuznetsk Nga Giam sat
tinh trang thiét bi va ngan ngira tai nan

Nha may tuyen Abagur, mot phan cua
Tap doan mo - luyén kim EVRAZ (Lién
bang Nga), da trién khai thanh cong du 4n
ky thut s6 moi cho phép theo doi tinh trang
k}7 thuat cua thi€t bi va ngan ngira cac tai nan
va truc trdc co the xay ra.

Dy 4n bao gom viéc lap dat hai loai cam
bién trén ba duong 6 ong dan bun dai gan 20
km. Cam blen loai thir nhat xac dinh do day
ctia thanh 6ng va loai thir hai - 4p suat May
bom cling duoc trang bi cac cam bién vé d6
rung, nhiét do vong bi, ap suat nude va dong
dién cua dong co dlen

Dir li¢u tir tat ca 40 cam bién duoc xtur 1y
truc tuyen bang hé thong ky thuat sd nham
canh bao cac chuyén gia cua nha may vé cac
tai nan va tryc trac c6 thé xdy ra, dong thoi
cho phép 1én lich stra chira thiét bi cho cam
bién muyc nudc, cam bién dia chan va cam

bién dugc lap dat ¢ cac do sau khac nhau de
theo ddi qua trinh hoa long ctia dap dat. Viéc
trién khai du 4n ky thuét s6 giup tang cu:ong
do an toan va hiéu qua cua nha mady, cling
nhu gidm chi phi bdo tri va stra chira thiét bi.

Nguén: https://dzen.ru/

Tri tu¢ nhin tao l1am thay ddi hoat dong
khai thac than & mién Bic Trung Quoc

TAIYUAN (2024-4-8 Tan Hoa X3) Khi
ong khoan dai 1,5 mét di chuyén cham vé
phia via than trong mé ¢ tinh Son Tay, phia
Bac Trung Qudc, mot man hinh O trung tam
diéu khién cach do 500 met hién thi hinh
anh va dir liéu ma 6ng khoan da thu thap
Viéc khoan dugc thuc hién tu dong véi tri
tué nhén tao.

DPé duy tri sy an toan trong cac mo than
dudi long dat va ngan ngura cac tai nan lién
quan dén nuéc, viéc tham do va thoat nude
la nhung budc can thiét. Viéc xay dung cac
co s& khai thac thong minh st dung Al hién
cho phep hoan thanh céac budc nhu Vay thong
qua giam sat video va cam bién. Al cai thién
chat luong khoan va xay dung, dong thoi hd
tro cho cac hoat dong khai thac ham 10.

Trong nhu’ng nam gan day, Trung Quoc
da tang cu:ong chuyen d6i thong minh cac
mo than va thac day ng dung Al trong khai
thac ham 10.

Pén thang 1.2024, Son Tay di xdy dung
duoc 118 mo than thong minh.

Mo than Mataihao ¢ khu tu tri Noi Mong
ph1a Bic Trung Quéc di lip dat hé thong
quan ly va giam sat thong minh vao nam
2022. )

H¢ thong két hop cong nghé nhan dang
Al va van hanh cong nghiép de toi uu hoa
nang lyc van chuyén cua mo trong thoi gian
thuc va thuc hién kiém soat toc do thong
minh. Hé thong nay da glam ton that dién
va thiét bi mot cach hiéu qua, dong thoi thuc
hién cac hoat dong can bang va linh hoat v&i
moi san luong than.

Theo wdc tinh, hé théng nay c6 thé giam
murc tiéu thy dlen khoang 2 tricu kilowatt
gio mdi nam va cat giam tién dién khoang 4
triéu nhan dan t¢.

Nguodn: https://www.kineticme.com/
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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



