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chuyén gia Cong nghé nay cho phép céc
chuyén gia ¢ xa thiet bi ky thuat quan sat
tinh hinh san xuét _thong qua kinh AR cua
nhan vién va tu van tir xa cho ho vé chan
doén, stra chira va klem soat thiét bi.

VSight phat trién cac Ung dung dya trén
cong nghé AR (H1nh 7) @é cung cap ho trg
tur xa theo thoi glan thyc cho nguoi van hanh
trong viéc bao tri va stra chira thiét bi, khoan
cling nhu dao tao cac chuyén gia tuong lai.

Cac cong cu AR SensPlus Buddy (Hinh
8) cung cap giao tiép dién thoai thong minh
dé h tro tir xa cho cac ki thuat vién tai cac
O sO cong nghlep Thong tin dugc trao do6i
bang cach gui hinh anh va van ban, dleu nay
cai thién dang ké hiéu qua bao tri thiét bi va

DAQRI

)ln

Hinh 7Nen ting dich vu tir xa cong
nghigp dwogc hé tro béi AR

3. Phwong phap sir dung cong nghé AR/
VR trong dao tao ky sw khai thac

Hinh thanh ndng luc chuyen mon, nham
thu hep khoéng céch gitra glao dyc dai hoc va
san xuat thyc té, 1a nhitng yéu t6 chinh trong
dao tao ky su khai thac.

Céc giang vién cua Dai hoc Qubc g1a
Kryvy1 Rih da phat trién tai liéu dao tao sir
dung cong nghé AR khi dao tao sinh vién thac
si chuyén nganh Khai thac 184 (Pao va Troi
truc). Viéc str dung cac tai liéu nhu vay cd
hi€u qua doi voi cong viée doc 1ap cua sinh
vién trong qué trinh hoc trr xa, dac biét 1a
trong bbi canh dai dich COVID-19 va cugc
xam lugc ciia Nga d01 voi Ukraine.

Chung t6i cung cAp mot sd phuong phap

giam s6 lugng 15i.

Cong ngh¢ TOMRA Visual Assist AR
(Hinh 9) c6 ba loai hd tro: hd trg qua dién
thoai va email, cac tinh nang giam sat thoi
gian thyc va dang nhédp tr xa vao h¢ thong
khach hang béi k¥ su dich vu TOMRA.

Do d6, vigc str dung cong ngh¢ AR cho
phép nang cao kha nang san sang hoat dong
va cai thién hi¢u qua chung cua quy trinh dao
tao ky su khai thac. Tuy nhién, can nghlen
cuu thém dé thic day cac tng dung sang tao
hon vé hoc tap dya trén thuc té do va thuc té
tang cuong N6 hiéu qua vi dao tao dya trén
AR c6 thé dua cac ky su khai thac tuwong lai
vao moi trudng san xuat, cho phép ho thuc
hién san xuat.

Hinh 6. AR va VR trong nganh khai
thic

Hinh 8. Dich vu hé trg truyén thong
SensPlus Buddy

dé tao tai lidu dao tao dya trén AR dé dao tao
k¥ su khai thac gop phan hién dai hoa va so
hoéa gido duc khai thac.

(1) Céac video ¢0 tai liéu dao tao ky thuat
s6 ¢o lién quan den chu dé cua 16p hoc cua
ban dugc cung cap mién phi truc tuyén, ching
han nhu céc tai nguyén sau:

* https://www.imaker.ca/portfolio;

*https://www.herrenknecht.com/en/
products/productdetail/gripper-tbm/;

*https://www.youtube.com/@
HerrenknechtAG.

Video tir Herrenknecht AG 1a mot vi du
(Hinh 10).

(2). C6 thé sir dung nhiéu tmg dung AR
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khac nhau dé truc quan hoa tai liéu dao tao,
chang han nhu:

« céc g dung dé tao AR (https://arize.io; https://
www.augment.com);

« chc tmg dung mién phi dé tao md QR cho
(https://goqrme; https:/www.grstuff.com) (hinh 11).

/(3). Su dung céc tmg dung da chon, ban c6
thé tao ma QR hogc doi tugng AR.

Khi chuan bi tai liéu dao tao, st dung cac
mg dung dé tao ma QR (https: //goqr me) va
nhan mi nay kém theo lién két dén video ctia
chung t61 (Hinh 12).

(4). Ma QR dugc thém vao hu(mg dan thyc
hanh trong phong thi nghiém vé khai thac mo
kém theo lién két dén dao tao.

H‘nh 9. Cong cu AR ho trp’ tir x.
TOMRA Visual Assist [11 ]

# (mm—

238
(Fgs!
TP

Hinh 11. Ung dung tao mi QR
(https=//goqr.me)

Trong khi thuc hién cong viéc trong phong thi
nghiém, sinh vién phai thyc hién trinh ty cac hanh
dong sau: 1) m¢ tmg dyng Camera trén dién thoai
thong minh; 2) huong camera vao diém danh dau
AR hodic md QR va quét; 3) video dio tao s& xuat
hién trén man hinh (Hinh 13).

Phuong phép trinh bay tai liéu nay da duoc
chimg minh la rat hi€u qua trong hoc tép tur
xa. Do do, khi giang day mon An toan nd min,
giang vién st dung ma QR de truc quan hoa
tai liéu dao tao. Sinh vién chi can quét md QR
(Hinh 14) va xem cac loai vu n6 khac nhau.
Piéu quan trong can luu y 13 sinh vién phai ¢
noi an toan va nhan dugc tat ca thong tin.

(Xem tiep trang 47)

Hinh 12. Md QR cé lién két dén video
www.youtube.com/watch?v=hF6veu3zMbA

Hinh 13. Hinh dnh hoa cdc video dio tao dé thu’c hién cdc cong viéc

trong phong thi nghiém

- o
m O |
ol
(T 4
~

Hinh 14. Céc logi vu né
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Nhing tro' ngai chinh trong qua trinh chuyén doi
s0 cua nganh khai khoang

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

Tom tat: Nganh khai khoang néi chung va nganh than noi riéng dic thu boi diéu kién dia
chat-méd ngay cang kho khan va bén canh do 1a suc ¢p tir cac yéu cau vé moi truong, xa
hoi. Tuy vay, hoat dong khai thac mo duogc ky vong c6 thé dugce cai thién, ngan cao hiéu
qua dang ké nho vao chuyén d01 s0. Chuyen d6i sb (Internet van vét (IoT), dam may, phan
tich cam bién, dir lidu 16n, thiét bi di dong va tri tu¢ nhan tao (Al)) mang dén co hoi dang
ké dé giai quyét mot sd thach thirc kho khan nhét trong nganh khai thac mo. Cac gia tri
d6 s& duoc hién thuc hoa thong qua tiét kiém nang luong, tang nang suat va tang tinh an
toan. Mdc du c6 co hoi tdng trudng, nhung hiéu qua k¥ thuat s6 da dugc xac dinh 1a rii ro
dang | ké do trong qua trinh chuyén d6i s6 do di kém nhiing thuén lgi va loi ich ma chuyen
doi so mang lai c6 khong it nhitng thach thirc khong nho ma cong ty khai thac mo phai d6i
mat. Bai bao gidi thiéu vé nhimng trd ngai chinh trong qua trinh chuyén ddi sé cua nganh
khai khoang Abstract: The mining industry in general and the coal industry in particular
are characterized by increasingly difficult geological and mining conditions and pressure
from environmental and social requirements. However, mining operations are expected to
be improved and significantly increase efficiency thanks to digital transformation. Digital
transformation (Internet of Things (IoT), cloud, sensor analytics, big data, mobile devices
and artificial intelligence (Al)) offers significant opportunities to address some of the most
difficult challenges in the mining industry. These values will be realized through energy
savings, increased productivity and increased safety. Despite the growth opportunities,
digital efficiency has been identified as a significant risk because along with the advantages
and benefits that digital transformation brings, there are many significant challenges that
mining companies must face. This article introduces the main obstacles in the digital
transformation process of the mining industry.

1. Mé diu

Nganh khai khodng noi chung va nganh
than noi rleng dic thu boi didu kién dia chét-
mo ngay cang kho khan va bén canh do la strc
ép tu cac yéu cau vé moi truong, xa h01 Boi
vay, su dot pha vé nang suat va hiéu suat doi
hoi phai suy nghi lai vé cach thuc hoat dong
cua nganh khai khoéng theo hudng cong
ngh¢ 0. Nhiing ti€n b trong thay do6i cong
ngh¢ trong nganh khai khoang 12 mot phan
khong the thi€u cua thoi ky cong nghiép thu
tu, dan dén viéc tu dong hoa nhiéu hon cac
nhiém vu véan hanh va quy trinh san xudt cu
thé, va do do, ung dung cac mang ludi thong
minh sin sang két ndi nhiéu thanh phan cua
chudi gia tri.

Céc nha nghién ctru da nd lyc rat nhiéu dé
chuyen (101 ky thuat so nganh khai khoang
Chuyen doi s0 (Hinh 1) la viéc su dung cac
cong nghé so dé tao ra cac quy trinh kinh

doanh, van hoéa va trai nghlem cua khach
hang méi hodc stra d6i cac quy trinh kinh
doanh, véan héa va trai nghlem cua khach
hang hién c6 nham dap tng nhu cau kinh
doanh va thi truong dang thay doi. Chuyen
d6i s6 duoc dinh nghia 1a phuong phap cai
thién nganh khai thac mo bang cach mang
lai nhung thay doi dang ké cho cac dic
tinh ctia nganh thong qua viéc tich hop cac
cong nghé truyen thong, dién toan dir liéu
va cong nghé sé hiru tri tug. Chuyen doi sb
nhu Internet van vat (IoT), dam may, phan
tich cam bién, dit liéu 16n, th1et bi di dong va
tri tu¢ nhan tao (Al), mang dén co hoi dang
ké de giai quyét mot sb thach thirc kho khin
nhit trong nganh khai thiac mo. Cac gia tri
do s€ dugc hién thuc hoa thong qua tiét kiém
nang luong, tang nang suat va tang tinh an
toan. Mdc du ¢6 co hdi tang trtrorng, nhu'ng
hiéu qua k¥ thuat sé da duoc xac dinh 1a rui
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8. Tim nhin
Khat vong lau dai 1

7. Van hoa
Cong tac va kha niing

6. Con nguoi
bing nguoi dung vai

5. Hé théng UX
Nhu ciu tich hop hé thong va UX

1. Chién hrogc
Muc tiéu va ngubn lye phit hop

2. Thay dbi ddi ngii
H{ tro cho chuyén dbi

'l 3. Cac quy trinh kinh doanh
-1 Pinh nghia thay déi quy trinh
véi chuyén dbi sb

4. Cau tric
Trung tAm céng tac thay ddi
ciu triic

Hinh 1. Cic thanh phén ciia chuyén doi so

ro dang ké do trong qua trinh chuyen do6i
sO do di kem nhu'ng thuan loi va loi ich ma
chuyén d6i s6 mang lai c6 khong it nhiing
thach thirc khong nho ma cong ty khai thac
mo phai d6i mit.

Bai bao gioi thi¢u mot s6 két qua nghlen
clru Ve nhung tré ngai chinh trong qua trinh
chuyen d6i s6 ctia nganh khai khoang 1a két
qua cua cong trinh nghién cuu dugc ho tro
bdi khodn tai trg cua Hlep hoi Phat trién Tai
nguyén Khoang san va Nang lugng Han
Quéc (EMRD) do chinh pha Han Quéc tai
trg (MOTIE) (Chuong trinh dao tao chuyén
gia v€ khai thac thong minh 2021060003; B
Thuong mai, Cong nghi¢p va Nang lu:ongBo
Thuong mai, Cong nghiép va Nang lugng
[2021060003].

2. Trién khai chuyén ddi so trong khai
thac mo

Mot trong nhirng ly do chinh khién céc
hoat dong khai thac mo mudn trién khai cong
nghe khai thac s6 1a dé cai thién tai san gitra
céc khia canh hoan toan khac nhau cua mét
doanh nghiép. S6 hoa s& 1a mot lyc luong
trong nganh khai thac 1am thay d6i ban chat
cua cac tap doan va tuong tac cua ho véi
ngucn lao dong, cong dong, chinh phu va
moi truong ¢ moi g1a1 doan ctia chudi gia tri.
Tu tham do va dinh gia khoang san dén khai
thac mo, tuyén quing va san xuat kim loai,

cling nhu ban hang va phan phdi ha nguon
sO hoa dang lam m¢ di cac ranh gidi kinh
doanh cii va khién cac mo hinh kinh doanh
truyén thong tré' nén kho trlen khai. Trong
phuong phap khai thic mo day thach thirc va
kho luong, giai doan cong nghiép thir tu va
cac cong nghé nhu IoT sé tao ra sy chuyen
d6i quan trong bang cach loai bo vigc lap
rap khoi nguoi lao dong va bién no thanh
tu chi . Cac quy trinh dé dua ra quyét dinh
khéc biét. Hon nita, khoan va cac quy trinh
rui ro khdc s€ duge giam bét, khai thac mo
s€ dat duoc nhiéu ciu tric dugc kiém soat va
chuan hoa, va ludng klen thirc s& duoc day
nhanh. Sau day la tom tit vé nhiing loi ich
cia CHUYEN DOI SO trong khai thac mo:

- Cai thién quy trinh ra quyet dinh va xac
dinh nhanh hon nhu cau vé vat liéu va thiét
bi.

- Vi¢ce su dung bo dung cu hiéu qua nhat
trong céc quy trinh van hanh dugc dam bao
bang cach giam chi phi van hanh thong qua
tu dong hoa. Cac tng dung nhu Vay s€ dugc
chung minh bang cach so hoa cac quy trinh
nhu van chuyén va khoan.

- Cong ngh¢ thong minh cai thién hi¢u
qua phat hi¢n tai nguyen khoang san.

- Chi phi bao tri va gia ca duoc giam thiéu
nho cac du doan dua trén phan tich theo thoi
gian thuc.
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- Giam sat va phan tich hiéu suat theo
thoi gian thye cho phep nguoi dung diéu tra
trang thai cua tat ca cac thiét bi do luong tai
chd. N6 hd trg ho dua ra cac du doan dai han
trong khi xac dinh rui ro.

- Cho phep theo doi gia theo thoi gian
thuc cho moi phong trung bay bang cach st
dung cac mo hinh ké toan chi phi dua trén
hoat dong.

3. Nhirng tré ngal chinh trong qua trinh
chuyén ('101 s0 cia nganh khai khoang

Chuyen d6i s6 dugec mo ta l1a tap hop
nhiing rui ro chinh ma nganh khai khoang
phai d6i mit trong nhiing nam gan day. Cac
doanh nghlep khai khoang van thiéu su nhét
quéan c6 hé thong va trong tam chién lugc
khi n6i dén doi méi, mot phan 12 do cac cong
ty phai d6i miat v6i nhiéu rao can dé dat dugc
muyc ti€éu cua minh. Khi cac cong ty khai
khoang bat tay vao cac sang klen chuyén d6i
s0, ho phai 601 mdt véi mot s6 thach thiec.
Phan sau € de cap dén mot sd trd ngai chinh
cua chuyen do6i s0 va cach tranh chiing.

3.1. Thiéu hiéu biét vé sé héa

Cac cong ty dang tai tao hoan toan cac
nganh cong nghlep thong qua chuyen doi so
Khong phai lic nao cung da dé chi chuyén
d6i cac hé thong hién c6 thanh hé thong dién
tir hodc hé thong huéng dén khach hang.
Hoat dong kinh doanh dang dugc tai tao nho
cong nghe s6. Cac cong ty khai khoang nén
hiéu rd phuong tién chuyen 601 s0 cho doanh
nghi¢p cua minh va Iap ké hoach dé qua
trinh chuyén doi sb tr¢ nén rd rang hon va
dé dat dugc hon. Mot s6 qudc gia phat tnen
bao gém Canada, Phan Lan, Thuy Dién va
Trung Quéc, di xay dung ke hoach chuyén
dbi khai thac mo ky thuat s6.

3.2. Khong thé dat dwoc sw dong thudn
vé chién lwgc

35% giam dbc dleu hanh cho ring viéc
thiéu chién lugc chuyen d6i minh bach 14 rao
can lon nhat khién cong ty khong thé phat
huy hét tiém ning ky thudt s6 cia minh. Cac
cOng ty khai thac mo dau tu vao nhiéu cong
nghé ky thuat s6 khac nhau dé giai quyet cac
nhu cdu hodc tng dung cu thé; tuy nhién,
hanh dong cua ho khong phai la mot phan
clia tAm nhin chién luoc k¥ thuét s6 16n hon.

Khi CHUYEN POI SO khong duoc dua
vao chién luoc cong nghlep chung (Hinh
2) va cac muc tiéu dy an khong dugc dua
vao ké hoach tai chinh chung cua cong ty,
du an s€ khong nhan dugc muc do uu tién
va tai trg can thiét dé dat duoc thanh cong
lau dai. Cong ngh€ co tac dong dén m6 hinh
hoat dong cua t6 chirc va do do, tdc dong
dén hoat dong cua to chic. Tuong tu nhu
vay, viéc dinh nghia va phat trién cac loai
trong M6 hinh hoat dong, Hoat dong hoat
dong va Phuong phap ti€p can thi truong la
can thlet dé trién khai M6 hinh kinh doanh.
Chién lugc dbi méi nén duoc thiét 1ap nhu
mot tap hop cac phuong phap toan dién cua
cong ty va dugc phat trién dé dap ung nhu
cau cua thi truong,

3.3. Chuyen doi s6 ngdu nhién

Nhiéu doanh nghlep thuc hién mt chut
cong vigc s6 héa ma khong co tam nhin 1o
rang vé y nghia ctia kinh doanh sé dbi véi
cong ty cua ho.

M6 hinh kinh
doanh

Hinh 2. Cong nghé va tai nguyén so.

«  Kha nang theo dudi su nghiép co thé
giam dan va cac chuong trinh phat trién ky
nang co the dao tao vo thoi han cho ngu:ol
lao dong vé cac ky nang c6 thé chuyén giao
dé cho phép chuyén doi sudn sé hon.

*  Moi truong lam viéc méi s€ doi hoi

44  Bantin Tw van & Cong nghé M6



B CHUYEN DBOI SO

thanh cong trong kha nang chuyén ddi sang
cac hé théng quan Iy méi.

. Nganh khai thac mo dang canh tranh
truc tiép vé nhan tai v6i cac nganh khac,
nh1eu nganh trong s6 d6 c¢6 khoi dau thuan
loi vé mat 4p dung cong nghé, bo xa nganh
khai thac mo. Céc chuong trinh phat trién ky
nang va cap chirng chi thuong xuyén s€ glup
g1a1 quyet tinh trang thiéu hut k§ nang ngay
cang gia tang

Cac sang k1en chuyén déi sb pha1 giai
quyét mot van dé khép kin, mot van dé cua
khach hang hodc mot thach thirc vé dich vu.
Moi cong ty nén phac thao cac myc ti€u kinh
doanh cua minh trude khi tlen hanh d01 maoi
va cong nghé s6 dé cong ty sdn sang d6i mat
v6i nhitng thach thirc ctia minh. Thong qua
cac sy kigén nay, ong ty c6 thé bat dau danh
gia cao ket qua cudi cung trong viéc cai thién
nang suat va chudi gia tri.

3.4. Luc luong lao dong co by ky nang
phu hop

Viéc phat trién va ung dung cic cong
ngh¢ tién ti€n trong nganh khai thac mo doi
hoi phai c6 duge nhiéu nang lyc thi truong.
Viéc thich ung thanh cong v6i mdi truong
hoat dong méi c¢6 thé dua trén dao tao lyuc
lu’orng lao dong bé giai quyet céc thach thire
vé dir liéu va k¥ nang, can dap tng cac diéu
kién sau:

- Céc 1ap trinh vién phat trién c¢6 ky ning
co the g1ao duc luc luong lao dong hién tai
vé thé gidi cong viéc méi thong qua cac
chuong trinh dao tao sang tao.

- Cac chuong trinh phat trién ky nang s&
thiic day nhan vién nam bit sy thay d01 cong
nghe trong hé théng gido duc phd thong,
cling nhu bang cach cung cip thong tin lién
quan dén thanh tich k¥ thuat sd ngay tir khi

con nho. . .

3.5. Gidi phap phdan mém tuy chinh

Céac Ung dung tuy chinh thuong kho
bao tri theo thoi gian, khoé mé rong va kho
chuyen doi. Hon nira, chung thuong thiéu
cac ti€u chuan bdo mat quyét dinh duoc
thiét ké thanh nhiéu tng dung manh mg,
lanh nghé. Cac cong cu dua trén cdu hinh
cho phép céac cong ty cai thién va phan pho1
cac trai nghiém nhu thuc té ting cudng va

cung cap mo phong chudi trong khi khong
danh qua nhiéu thoi gian va ngudn luc dé
thiét ké cac g1a1 phap tuy chinh. Céc cong
ty khai thac mo ¢o6 thé st dung mot cong cu
mo phong dé mo phong cac hoat dong van
chuyen qudng cua ho, cung nhu céc bién s6
nhu toc dg, thoi tiét va céc yéu t6 khac. Ung
dung nay giap ho t1et kiém dugce tur 1 den 3
tri¢u d6 la My moi nam. Co rat nhiéu phan
mém thuong mai ¢ sin, ching han nhu
RPM GLOBAL, hd trg cac hoat dong khai
thac mo trong vi€c khai thac nhiéu gid tri hon
bang cach sir dung cac giai phap phan mém
sang tao va chuyén mon khai thac tai nguyén
(XXXX, OOOO) Simulink 1a mot moi tmong
thiét ké nguyén mau duoc sir dung rong rai
trong cac h¢ thong IoT tich hop trong nh1eu
linh vuc, bao gom ca 6 t0. Trong nganh ché
bién khoang san, phan mém SimuFloat dugc
st dyng d€ mo6 phong qua trinh tuyén noi.
Phan mém VisioFroth (Metso® Mlnerals)
duoc s dung dé ‘thu thap, theo doi va k1em
tra hinh anh tuyen n6i bot nham dbi chiéu
ching v6i qua trinh thu ho1 Phan bé kich
thudge trong qua trinh nghién dugc thuc hién
bang phan mém mé phong nghién va sang
Metso Bruno®. JKSimMet la mot cong cu
manh mé& dé phan tich va mo phong du liéu
tlr cac nha may ché bién khoang san.

3.6. Lap ké hoach khdi ning mé rong
khéng day dii

Kha nang m¢ rong, bat ké trong bdi canh
tién té hay trong bdi canh chlen lugc kinh
doanh, mo ta kha nang phat trién ctia cong ty
ma khong bi can tr¢ boi cau triic hodc ngudn
lyc thi trudong cua cong ty khi phai d6i mat
V01 tinh trang san xuat gia tang. Khai niém
vé kha ning dinh luong datronén quan trong
hon trong nhing nim gan day khi cong nghé
gitp viéc thu hut khach hang, duy tri thi
truong va mo rong quy mo tro nén dé dang
hon. Hién tai, 78% doanh nghiép khong thé
phan bd cac sang kién chuyen d01 sO cua
minh. Cac doanh nghiép nay co the su dung
phan tich c6 kha ndng mé rong dé:

- Hiéu rd doanh nghlep, co sO khach hang
va noi c6 co hdi s€ gitp ban xac dinh duoc
giGi han.

- Cat giam chi phi hoat dong. Nghién ctru
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cach cong ngh¢ co thé giup cai thién hiéu
qué va kha nang dinh luong.

- Mot ké hoach tot s€ néu ra cac muyc tiéu
vé noi ban muon dén trong twong lai va cach
ban dinh den do.

3.7. Thiéu dteu kién kinh doanh ro rang
hodc lgi tirc ddu tw

Do tim quan trong ctia chuyen d6i sb, cac
du an thuong duoc thuc day ma khong danh
thoi glan phéc thdo ting sang kién du an va
luu ¥ gid tri cling nhu rui ro lién quan dén
sang klen d6. Bang cach tir bo chién luoc
phat trién truong hop kinh doanh day du
cho du 4n, ban dé dang quén mat gia tri tiém
nang cua tai chinh trong mot phu:orng an thay
the nhung khong phal phuong an khac. Khi
bat dau mot dy an, viéc wu tién sang kién co
thé 12 mot budce quan trong trong vigc quyet
dinh bat dau, dung hodc ti€p tuc céc phan
dy an nao. Co nhleu cach tiép can dé uvu tién
cac sang klen s6 (Hlnh 3). Céac du an thanh
cong bao gom cac sang kién co chi phi cao,
rui ro thap C6 thé ban s& mudn theo du01
cac sang kién c6 chi phi cao nhu:ng rui ro khi
trién khai. Viéc lap ban d6 cac sang kién du
an trén ludi hodc sir dung ky thut vu tién
tuong tur s& loai bo cam giac lién quan dén
viéc xac dinh du an.

3.8. Nha cung cép va déi tic khéng dii
nang lyc

Nhiéu cong ty khai thac mo tim klem
su ho tro tr nha cung cap bén ngoal dé giai
quyet tinh trang thi€u chuyén mon chuyén
do6i noi bo. Trén thyc t€, 88% doanh nghlep
st dung nha cung cap bén thir ba cho it nhat
mot khia canh cua qua trinh chuyén doi so
cua ho, vi nhung ly do hién nhién nhu muén
c6 mot doi tac glup cdi thién trai nghiém cua
khach hang, glam ganh nang chuyen doi cho
cac ngudn lyc ndi by, gidm rui ro va vi ho
tin rang ho di nhan duoc sy hd trg tr mot
chuyen gia. Nhiing su hop tac nay ¢ thé cuc
ky ¢o loi trong nhu’ng tinh huéng ma nguoi
ban dang cung cap trai nghiém thyc té cho
qua trinh twong tac. Mat khac, chuyén mon
\ chuyen doi s6 rat kho 6 duoc thong qua
qua trinh nay Ngay nay, mbi nguy hlem nam
& pham vi cac cong ty thyc hanh chlen lugc
sO thiéu kinh nghlem hoic cac to chtre tich
h0’p ban va t1ep thi cac giai phap chuyen doi
s0 don gian, ¢6 sin va duoc thiét 1ap sin ac
cong ty khai thac mo nén tim kiém cac nha
cung cap hleu biét vé cac cong nghe s6 hd
trg m&i nhit va co ky ning két ndi cac cong
ngh¢ nay v6i nhu cau kinh doanh.

Thap - Nb luc Cao
Hé théng quin tri
hop dong méi
Khao sat B -
Cao
|
Riii ro Chi phi
I y
Thép Xem xét Uu tién Thap
- Dura vao hé théng
Cic phwrong phiap truyén o ome -
théng méi dé quan tri qllﬁll tl'! tai tl'q‘ moi
cap cao va I]gl.l'D'l lam viec .I.h,a'\.p Gia t[‘i Cﬂo

Hinh 3. Ma trdn wu tién du dn
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3.9. Kho khan khi tich hgp co'sé ha tang cii

[oT dang mo rong theo nhiéu huong khac
nhau va bao gom nhiéu coéng nghe Viée
trién khai phan cing va ma méi cling nhu
dat duoc tinh dong nhat gitra cac hé thong
hién c6 va méi ciing rat kho khéan. Thém vao
kho khin 1a thyc té 1a nhiéu doanh nghiép
dang su dung cac h¢ thong ERP khong cung
cap quyén truy cap vao dit liéu va chirc nang
can thiét. Cac nén ‘tang [oT méi ¢ the giup
tich hop céac hé thong cli ma khong can phai
dai tu hoan toan. Céc nen tang nay cling sua
doi sy ket hop cta nhiéu ngudn khac nhau
trén nhleu khia canh cta h¢ théng tu dong
hoa, chang han nhu cam bién IoT, hé thong
phong thi nghiém va cong thong tin web voi
thong tin kinh doanh ¢¢ lién quan.

5. Ket luén

Chuyen dbi s6 (DT) dugc dinh nghia la
mot chién lugc thae day tai san khai thac
bang cach cb gang thay doi dang ké ddi véi
tai san cua riéng minh thong qua viéc tich

(Tiép theo trang 41)

Can luu y rang viée sir dung AR dé thuc
hién céc cong vigc trong phong thi nghiém
cua cac ky su khai thac mo tuong lai 1a mot
cong cu hi¢u qua dé thiic day sinh vién hoc
tap va phat trién nang lyc nghlen cuu cua
minh. Sinh vién ¢6 thé hiéu 10 hon cac mé
hinh 1y thuyét triru twong vé quy trinh san
Xudt thong qua hinh anh AR.

5. Két luian

Phan tich dit ligu Ve van dé dao tao ky
su khai thac mo cho thay kinh nghiém quoc
té vé viéc sir dung cong nghe AR/VR trong
khai thac mo la tich cuc va cho thiy xu
hudng dang phat trién.

Loi thé cua cong nghé AR/VR trong quéa
trinh dao tao ky su khai thac 1a kha ning
trinh bay truc quan cic quy trinh san xuat
trong tuong lai.

Céc phuong phap sir dung cong ngh¢ AR/

hop cong nghé truyén thong, dién toan dix
liéu va tai san. Viéc thuc hién nhu'ng thay do6i
trén quy mo 16n s€ kho khan v6i cong nghe
s0, ddc biét la néu doanh nghiép khong c6
vi the tot dé thyc hién. Khi thyc hién nhu’ng
thay ddi dang ké, can pha1 phac thdo va trién
khai mot tim nhin s6 o rang vdi sy lanh dao
manh mé. Tuy nhién, phan 16n cac sang kién
chuyén d01 s déu that bai trude khi hoan
thanh. Véan dé khong chi anh huong dén
nganh khai thac. Muc dich cua bai bao nay 1a
diéu tra nhiing thach thace 16n gdp phai trong
qua trinh chuyén doi sd.

Tai liéu tham khao

1. Wael R. Abdellah, Jong-Gwan Kim,
Mohamed M.A. Hassan & Mahrous
A. M. Ali (2022): The key challenges
towards the effective implementation
of digital transformation in the mining
industry, Geosystem Engineering, DOI:
10.1080/12269328.2022.2120093.

VR trong dao tao k¥ su khai thic mo duoc
mo ta trong bai bdo nay da cho phép dé dang
va hiéu qua trién khai cong nghé nay vao qua
trinh g1ao duc trong qua trinh hoc tap tir xa.
Tai li€u giang day dua trén AR/VR gop phan
hién dai hoa qua trinh dao tao cac chuyén gia
canh tranh trong nganh khai thac mo.

Tai liéu tham khao

1. Vavenkov M.V. VR/AR technologies
and staff training for mining industry.
Mining Science and Technology
(Russia). 2022;7(2):180-187. https://doi.
org/10.17073/2500-0632-2022-2-180-187

2. Viktoriia Tkac, Yuliia Yechkalo, Dmytro
Brovko, Wiktoria Sobczyk, Augmented and
Virtual Reality Tools in Training Mining
Engineers; Inzynieria Mineralna - Styczen -
Czerwiec 2023 January — June - Journal of
the Polish Mineral Engineering Society.
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H¢ thong da chirc nang vé an toan trong mo than
ham 10 - Pinh vi va canh bao nhan sy

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

Tém tit; Cac van dé vé an toan thu:(‘)rng xay ra trong khai thac than hién nay, khong chi anh
huong dén tinh mang va an toan tai san cia cong nhan mad than ma con cén trd su phat trlen
cua nganh khai thac than. Be tang cuong dam bao an toan lao dong trong cadc mo than ham
10 voi viée ap dung chuyén d6i ky thuat, nhiéu hé thong an toan trong mo than ham 16 da
dugc glol thiéu va ap dung trong nganh than. D& hiéu 10 thém veé cac hé thong nhu vy, bai
viét gioi thiéu Quy chuan an toan trong cac mo than ham 16 cua Lién bang Nga trong do
c6 quy dinh vé hé thong an toan [trong mo than ham 10 dé tham khao vé& mot quy dinh phap
1y phu hop. Bai viét thao luan vé mot trong nhung khia canh cua dich vu an toan lién quan
den thong tin lién lac trong ham mo, g1am sat va xac dinh vi tri cia nhan vién lam viéc dudi
long dat (dinh vi), thong bao khan cap v6i kha ning truyen thong diép vé mot vu tai nan dén
nhan vién, bat ké ho 13 ai. vi tri trudc, trong va sau khi xay ra tai nan, tim kiém va phat hién
nhitng nguodi bi tai nan. Pua ra vi du vé mot h¢ thong nhu vay duoc du:a ra.

Abstract: Safety problems often occur in coal mining today, not only affecting the lives and
property safety of coal mine workers but also hindering the development of the coal mining
industry. In order to enhance labor safety in underground coal mines with the application of
technical transformation, many underground coal mine safety systems have been introduced
and applied in the coal industry. To better understand such systems, the article introduces
the Russian Federation's Underground Coal Mine Safety Regulations, which include
regulations on underground coal mine safety systems, for reference to an appropriate
legal regulation. The article discusses one of the aspects of safety services related to
underground communications, monitoring and determining the location of underground
workers (positioning), emergency notification with the ability to transmit messages about
an accident to workers, regardless of who they are. location before, during and after an
accident, searching and detecting accident victims. An example of such a system is given.

Mé dau
Khai théc than 1a hoat dong ¢6 rui ro cao.
Céac van dé vé an toan thudng xay ra trong

phong chong thién tai, tim kiém clru nan.
Mac du viy, tai nan lao dong van xdy ra ¢
mot so don vi, dic biét & mo than ham 10.

khai thac than hi¢n nay, khong chi anh huong
dén tinh mang va an toan tai san cia cong
nhan moé than ma con cén tr¢ su phat trién
cua nganh khai thac than. Tang cuong quan
ly an toan mo than va glam thiéu cac mbi
nguy hiém an toan tlem an la hoat dong quan
trong trong su phat trién ctia nganh than.
Thoi gian qua, cong tac an toan ludn la
van dé quan trong dugc thuc hién quyet liét
ctia nganh than. Chi riéng 6 thang dau nam
2024, Tép doan Cong nghi¢p Than-Khoang
san Viét Nam da ban hanh nhiéu vin ban
hudng dan, quy dinh chi tiét trong viéc 1ap,
trién khai cong tac an toan v¢ sinh lao dong,
tang cuong thuc hién cac bién phap dam bao

bé tang cuong dam béo an toan lao dong
trong cac mo than ham 16 vé6i vige ap dung
chuyén d6i ky thuat, nhiéu hé thong an toan
trong mo than ham 10 da duogc gidi thidu va
ap dung trong nganh than. Vi dy, H¢ thong
diéu khlen tich hop dung trong khai thac
than ham 16 duoc thiét ké bai Vién Nghién
ctu Dién tu, Tin hoc, Ty dong hoéa - B
Cong Thuong (VIELENA). Hé thong didu
khién tich hop duoc thiét ké, ché tao phuc
vu cho cong tac quan ly, gidm sat dleu hanh
san xudt tap trung tai phong dleu khién trung
tam cua mo. Thong qua hé thong man hinh
ghép cong nghiép kich thude 1on, hé thong
hién thi truc quan hinh anh cua toan bg qua
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trinh san xuat nhu hinh anh tir cac vi tri quan
sat bang camera trén mat bang va dudi 10;
cac thong s6 dir liéu, trang thai lam viée cua
cac hé thong thiét bi do luong dleu khién déu
dugc tap trung thé hién truc tuyén trén ban
do du’orng 10, trén so do cong nghe. Ngoai
ra con rat nhiéu hé thdng an toan trong mo
than ham 10 khiac nhu: hé théng dinh vi
nguoi trong 10 RealTract (https://mese.vn/
vi/dinh-vi-nguoi-trong-lo-va-dam-thoai-
trong lo.html), hé théng dinh vi nhan vién
mo than (https://vi.wantaiglobal.com/mine-
personnel- precise positioning -system_n6)
v.v. dugc gidi thi¢u voi nganh than (goi
chung la H¢ thng an toan trong mo ham 10
trong bai viét nay).

Vé co s phap 1y, cong tac an toan trong
cdc mo than ¢ Viét Nam phai tun thu “Quy
chuan QCVN 01: 2011/BCT vé an toan trong
khai thac than ham 10”. Tuy nhién, trong
Quy chuan nay, chua c6 cac ndi dung lién
quan dén cac hé thong an toan trong cac mo
harn 16. Viét Nam chua co tiéu chuan vé hé
thong an toan trong moé ham 10.

Trong bai bao nay, khong dat ra van dé
xem xét sy can thiét cua quy chudn/ ti€u
chuan vé hé thong an toan trong mé ham
16 v6i cac chic nang nhu gidm sat, dinh vi,
canh bdo ... nhu ¢ trén. Bai bao chi gisi
thi€u tham khao quy dinh vé Hé thong da
chirc nang vé an toan trong moé ham 1o cua
Lién bang Nga nhu mét co s¢ tham chiéu
cho cac don vi nganh than khi trang bi cac
hé théng tuong tu vé an toan trong 6 than
ham 10.

1. Gi6i thi¢u Ve hé thong dinh vi va
canh bao khan cap nhén vién trong Quy
chuin an toan trong cic mé than ham 10”
cia Lién bang Nga

Ly do lya chon co s¢ phap ly “Quy
chuan an toan trong mo than ham 10” cua
Lién bang Nga dé tham chiéu vé H¢ thong
an toan trong mé ham 16 14 do “Quy chuan
QCVN 01:2011/BCT vé an toan trong khai
thac than ham 16” cua Viét Nam rat gan voi

Quy chuén an toan trong cic moé than him
10” cua Lién bang Nga.
Nam 2014, cac quy dinh méi cua Lién

bang Nga trong linh vuc an toan cong nghiép
¢6 hi¢u lyc gom:

- Quy chuén an toan trong cac mo than
ham 10 (duoc phé duyét theo Chi thi ctia Cuc
Giam sat Moi trtrong, Cong ngh¢ va Hat
nhan Lién bang ngay 19/11/2013 s 550) -
tor ngay 18/5/2014;

- Quy chuan an toan trong khai thac, ché
bién khoang san ran (dugc phé duyét theo
Chi thi cua Cuc Giam sat Méi truong, Cong
nghé va Hatnhan Lién bang ngay 11/12/2013
$0 599) - tr ngay 3/10/2014.

Tai khoan 22, (phan “Béo vé khan cp”)
trong Quy chuan an toan trong cac mo than
ham 10, ¢6 ndi dung: “Trong cac duong 1o
ctia m6é ham 10, nha va cong trinh trén mo
phai trang bi t6 hop cac h¢ thong va phuong
tién dé dam bao viéc t6 chirc va thuc hién
an toan trong hoat dong khai thac mo, kiém
soat, quan ly cac quy trinh cong nghe san
xuat trong diéu kién binh thuong va khan
cap. Cac hé théng va phuong tién cua t6
hop nay phai duoc tich hop vao Hé thong da
chirc nang vé an toan (MFSB)

Bai b4o thdo luan vé mot trong nhiing
khia canh cua H¢ théng an toan da chuc
nang lién quan dén thong tin lién lac trong
mo, glam sat va xac dinh vi tri cia nhén vién
lam viéc dudi ham 16, thong bao khan cap
véi kha nang truyen thong diep vé vu tai nan
dén nhan vién, bat ké vi tri d6 & dau, trong va
sau khi Xay ra tai nan, tim kiém va phat hi¢n
nhirng ngudi bi tai nan. Pua ra vi du vé viée
thyc hién mot hé théng nhu vay.

Do tam quan trong tuyet d6i cuia tit ca cac
hé thong tao nén IFSB, nén xem xét ky hon
nhom h¢ thong cung cap thong tin lién lac,
canh bao va vi tri nhan sy”

Nhu phén tich cho thay, cho dén nay, hai
cach tiép can chinh dé dap tng yéu cau nay
da dugc xac dinh: )

- Tao ra cac h¢ thong doc 1ap de thuc hién
tiIng churc nang riéng 1¢, nghia la gidm sat
vi tri cia nhirng nguoi 1am viéc trong mo
(dinh vi), dé thong bao khan cap cho nhan
vién duéi 1ong dat va tim kiém nhiing nguoi
bi tai nan; ) ) )

- Tao ra mdt hé thong gidi quyét cac van
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dé & ca ba chic nang chinh (giam sat, canh
bao, tim klem)

Khong con nghi ngd gi nira, viéc lya chon
phu’ong an nay hay phuong an khac cho mot
mo cu thé dugc xac dinh boi ca diéu kién dia
chat va ky thuat khai thac cua mo do ciing
nhu céc can nhic vé tai chinh.

Ngoai nhirng khac bi¢t dugc mo ta, cac
hé théng thudc phan duoc xem xét cua
IFSC, mic du muyc dich duoc tuyén bd 1a
tu:ong ty nhau, nhung lai khac biét dang ké
v€ cac thong so ky thuat - do thleu cac yéu
cau cu thé trong PB. C6 tinh dén chirc ning
va thong so, hé thong dinh vi thuc sy duogc
chia thanh cac hé thong xac dinh vi tri cua
nhén vién trong cong trinh mo6 va hé thong
kiém soat viéc  ti€p can cong trinh mo. Trong
truong hop dau tién, viéc gidam sat toa do
vi tri cia tung nguoi trong hoat dong khai
thac mo6 duoc thyc hién theo thoi gian thye
- cap nhat toa do hlen thi cua vi tri nhan su
(khoang cach sai s6 £20 m theo) Xay ra trong
khoang thoi gian khong quéa 1-5 gidy.

Nguoc lai, hé thong kiém soat truy cap
khong udc tinh toa do vi tri cua nhitng nguoi
dang lam vigc tai mo. Cac khu vuc trong mo
6 thé co ngu(n ¢ dugc xac dinh khi ngudi
nay hodc nguoi khac di qua cac diém klem
soat (dau doc) duoc lip dit ¢ nhitng noi nhit
dinh (16i vao/ra, giao dlen) cua hoat dong mo.
Tat nhié€n, voi ky thudt nay thi khong can pha1
no6i vé ché do thoi g1an thuc - trong mot so
truong hop, moi ngu’0’1 co the dugc dinh vi
trong ca lam vié€c gitlra cac dau doc & khoang
cach 1én dén mot km véi nhau va hé thong
dinh vi duoc phan chia vao cac hé thong thuc
té dé xac dinh vi tri cta nhén sy trong hoat
dong khai thac mé va hé théng kiém soét truy
cap vao hoat dong khai thac maé.

Du¢i diy s€ xem xét hé thong giam
sat, canh bao va tim kiém ngudi bi nan,
“SBGPS” (Hé thdng) (duoc phat trién boi
NPF “Granch”, NOVOSlblI‘Sk)

2. H¢ thong giam sat, cinh bdo va tim
kiém nguoi bi nan, “SBGPS”

1. Muc dich cua h¢ thong

H¢ thong nay duoc thiét ké dé dam bao an
toan trong qua trinh van hanh khai thac tai
cac mo than, dat dugc thong qua viéc giam

sat lién tuc vi tri cua nguoi trong mo, sur
dung lién lac vo tuyen hi¢u qué va cung cap
thong bao kip thoi vé cac tinh hudng trudc
va trong tai nan.

2. Nguyén Iy hogt djng va cdic thanh
phin ciia hé thong

H¢ thong bao gdm cac b phan trén mat
dat va dudi long dat, ciing nhu cac thiét bi
canh bdo riéng I¢ c6 chirc nang cta den pha.
Cau hinh téi thiéu cua phan mit dat bao
gdm may chu, may tram tu dong (AWS) cua
Ngudi van hanh hé thong, bang dleu khién
phan phdi va tram sac cho cac thiét bi canh
bao cling nhu bg dinh tuyen mat dat Phan
ngam bao gom cac tram goc, bo didu khlen
cum tram gbc (bd diéu khién) va cac thiét
bi canh bao (hinh 1) Céc tram gdc (Hinh 2)
duoc lap dit trong cac duong 16 duéi vach 1o
¢ khoang cach 200 m véi nhau.

Cong nghé dua (gui) tin hi¢u (I1énh) cho
cong nhan v€ mot vu tai nan - thong bdo
khan cap clia nhan vién - lién quan truc t1ep
dén phuong phép xac dinh toa d¢ vi tri cua
ngudi dan trong him mo. Hon nita, diéu rat
quan trong ¢ déy 1a phai dam bao viéc gui
tin nhan duoc dam bao, didu nay chi co the
dugc coi la thyce hign duoc néu bang diéu
khién ciia diéu do vién nhén dugc xac nhan
tir thiét bi riéng 1¢ rang tin hiéu khan cip da
duoc nhan. o )

Su xac nhan nhu vay co6 thé dén truc tiép
tor mot nguoi hoac tu dong, nghia la khong
co sy tham gia cua con nguoi. Nguoi ta tin
rang lua chon dau tién la thich hgp hon -
didu do vién hiéu rang lénh da dén tay nhan
vién va dugc anh ta hleu Muyc dich cua bai
viét nay 14 trinh bay, bang mot vi du cu thé,
quy trinh thye hién cac quy dinh trén. Vi dy:
chung to1 xem x¢€t h¢ thong glarn sat, canh
bao va tim kiém nhiing nguoi gdp tai nan,
“SBGPS” (Hé thong) (dugc phat trién boi
NPF “Granch”, Novosibirsk). Muc dich cua
H¢ thong H¢ thong duoc thiét ké dé dam bao
an toan trong qua trinh van hanh khai thac ¢
cac mo than, dat dugc thong qua viéc giam
sat lién tyc vi tri ctia nguoi dan trong mo, sir
dung lién lac vo tuyen hi¢u qua va cung cip
thong bao kip thoi vé cac tinh hudng trudc
va khén cap.
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Nhom céc tram gbc (t6i da 8 thiét bi)
dugc ket hgp thanh moét cym thong qua bd
diéu khién (Hinh 3) doc theo cac duong day.
Trong cum, ngoai cac dong vt ly, két noi
dugc t6 chire boi kénh vo tuyén (cong nghé
Wi-Fi) gilra cac tram goc va cac tram goc voi
cac thi€t bi canh bao (theo hudng thuin va
dao chi€u. Cac bd dieu khién (Hinh 3) dugc
lién két v6i nhau va sau d6 voi may chu ndm
trén bé mat thong qua cac day dong truyén
thong (cong nghé SBNI) hodc thong qua cac
kénh li€n lac soi quang - tuy thudc vao khoi
lugng thong tin duge truyén. Trong trudng
hop duong day gitta cac bo di€u khién lan
cén bi gian doan, mot giao ti€p khong day
duoc thuc hi¢n gitra cac tram co s¢ gan nhat
cda cac cum lan can.

Mot tinh nang dédc biét cua co s6 ha tﬁng
h¢ thong la cong ngh¢ mang ludi (cau trac
lién két mang di dong), co6 tinh dén cac két
nodi lién tyc va thay d6i cau hinh mang trong
truong hop cac van d€ (mot nut bi 161 hodc
duong dan bi chan), chon duong dan toi wu
(chuyén tir nut 1ap rap cho dén khi dia chi
dich). Khi tin hi¢u bién mat doc theo duong
lién lac c6 day, tram goc s€ tyw dong bao
gom ché do ad-hoc (mang khong day phi
tap trung dugc hinh thanh boi cac thué bao
ngﬁu nhién) va dugc lién ket véi tram goc
gan nhat trén kénh khong day.

bat céac kénh lién lac dugc dam bao cho
cac kénh chinh bang sy hién dién cua cac
tuyén sao luu (bd qua), dé lién lac bén trong
cum - su hién dién cua cac kénh lién lac ¢é

i
i g.. ; _ Yenosbie oS0IHAMEHIA
: Quain i e . ﬁ May cha i
: MORE el g dir naPM? & voithbi |
| YO0 canhbho |
i
! 11 () o sic
| 4  SBGDS
i .. A ( cumh
i b A 'S
: Chmach
| J
i
L '
SBTC2-2 SBTC2-2
B dinh toyen mit B dmh tu_}'én mit
dit s 1 dit son
Trén mit : L
D 1o o ﬁ Cimg b cac thiét bi khic
- »
¥
SBICI-PB/PO-2 s SBTC2-PB/PO-2 SBTC2-PB/PO-2
B digu khién cum »|{ Bé ditu khidn cym ¥ Bi ditu khifn cum
| tram g 552 o

tram g si 1
v

T cac tram ziic

tram goc s n
|
i
L

1]

Hinh 1. So do ciu tricc ciia Hé thong
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Hinh 2. Tram géc ciia Hé thong: a) tong thé; b) so do khoi va so d két néi ciia tram goc

day va khong day cho moi tram gbe.

Nguon dién cua cac tram gbc (dac biét 1a
thiét bi dién chong nd véi viée dan nhan cua
PoEx Sial Ma) dugc thyc hién bang dién
ap lap lanh tir cac bo diéu khién cta cum, ¢6
tinh den viéc loai bo téi 2,5 km. Céc tram va
bo diéu khién co ban duoc trang bi pin dy
trit, ddm bao hoat dong tu tri ciia hé thong
trong vong 16 gio, khong hon khong kém.

Bo diéu khién duoc cung cap nang llIO’l’lg
boi dong dién xoay chiéu 50 Hz véi tan s6 50
Hz va digén &p 127 V. Muc bao vé n6 ctia bd
diéu khién khi cung cép ning lu(mg tor mot
mang hién tai - thiét bi dién chong n6 véi PB
EXD [ia] I, Khi dugc giam ngudn cung cip
nang lu:ong tr mang lugi dong dién xen k&
va chuyén ddi sang nguon dién tur nguon bén
trong - ddc biét 1 thiét bi dién chdng nd véi
ghi nhan PO EXS [TA]IA L.

3. Cac chirc ning cia hé théng

Céc chtrc nang chinh ctia HE thong:

- Xéc dinh vi tri cua nhan sy trong hoat
dong khai thac mo;

- Thong bao khan cép dya trén thong tin
lién lac khan cap trong 10 va tac nghlep,

- Tim kiém va phat hién nhirng nguoi bi
tai nan.

Xac dinh vi tri nhén sy trong cac duong 1o

Trude khi xuong mo, cong nhan trong
phong dén niam trong khu phtrc hop hanh
chinh - sinh hoat cua mo6 duoc phat mot thiét
bi canh bao (Hinh 4), thiét bi nay sir dung
dleu khién tir xa s& duoc glao cho anh ta cho
dén khi anh ta rdi khoi mo va ban giao cho
phong den.

Sau khi bat, thlet bi canh bao s¢€ lién lac
véi cac tram goc va lién tuc do cuong do
truong vo tuyén do cac tram gdc Hé thong
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tao ra trong qué trinh hoat dong cua mo.
Thong tin duoc tao ra s€ dugc truyen dinh
ky dén méy chu thong qua mot chu01 thiét
bi: tram gdc gan nhat, bo diéu khién cua cum
nay va sau do 1a mot chudi cac b diéu khién
co quyen truy cdp vao may chu. May chu
H¢ thong tinh todn toa d§ ctua nhiing ngu(‘yi
0 khu vyc khai thac mo v6i khoang céach sai
s6 + 20 m. Toa do vi tri cia mdt ngudi cu
thé dugc tinh toan bang phuong phap RSSI
(Ch1 bao cuong dd tin hiéu da nhén) - muc
cong sut cta tin hiéu vo tuyén nhén dugc
bang phuong phép. cac tram co s& gan thiét
bi canh bao nhit s& duoc tinh toan. Dir ligu
vi tri cia nguoi dan duoc hién thi trén mo
hinh 3D cua mo. )

Tat ca thong tin nhan dugc tir cac thict
bi canh bao va tram co s¢ s€ dugc nhdp vao
o 86 dir li€u may chu (DB) va sau khi duge
phan mém H¢ thong xtr 1y, dugc hién thi dudi
dang c6 thé truy cap duoc trén man hinh may
tram cua Nguoi van hanh hé théng, theo quy
dinh, day 1a mot didu do vién khai thac mo.
Ngoa1 viéc nhén dir ligu lién tuc ve vi tri cla
moi nguoi, didu d6 vién con nhin thdy nhiing
thong tin sau trong thoi gian thyc:

Hinh 3. B diéu khién cum tram goc: a)
Tong thé; b) So do cau tric

- Ho, tén, tén dém cua tirng ngudi, chuc
vy, bd phan;

- Trang thai cua thiét bi thong bao (mtrc
sac pin, kha nang lién lac v6i may chu);

- Nong dd metan dugc do bang cam bién
metan gan trong dén pha ciia thiét bi canh
bao; - trang thdi cua m{t ngudi (chuyén
dong hodc bat dong).

Hé thng ghi lai lich su tat ca cac sy kign
vao nhat ky - néu can, co thé tai tao vi tri
cua bat ky ngudi nao tai mot thoi diém cu
thé trong thang dwong lich, Thoi gian Tuu
trir thong tin nhan dugc tir tat ca cac thiét bi
canh béo trong co s¢ dir ligu HE thong la - it
nhat mot thang. Néu can c6 thé ting thoi
gian luu trit bang cach bd sung thém 6 dia co
dung lugng phu hop.

Cénh bao nhan sy

Chtrc nang canh bao trong H¢ thong dugce
trién khai bang cach str dung co s6 ha ting
trong 10 va céc thiét bi canh bao riéng 1¢
duogc két ndi lién tuc véi mang H¢ théng.

V6i myc dich nay, thiét bi canh bao duoc
trang bi loa cong suat manh voOi am thanh
cua loa nay c6 thé dugc nghe thay trong qua
trinh hoat dong cua mo ngay ca khi ¢ gan
thiét bi dang van hanh.

Céc tinh nang ndi bat ctia chtrc nang Canh
bao h¢ thong:

- Thong béo dién ra bang 1€nh thoai;

- C6 xac nhén ty dong Ve viéc gui tin
nhin dén nguoi nhén tr thlet bi thong bao
dén bang diéu khlen cta diéu do vién;

- C6 phan héi: cong nhan moé gt tin hiéu
rang thong bao di duoc nhén

Tin hi¢u canh bao c6 thé duoc gui riéng
cho bat ky cong nhan nio hoic cho mot nhom
cong nhan dugc chon theo tiéu chi nhét dinh
(vi du: moi nguol trong mot moé nhat dinh)
hoac tat ca cac thg mo trong mé. Canh bao
c6 thé phat ra trong cac truong hop sau:

- Trong tru:ong hop khan _cap (ndi dung
cua thong bdo ¢ thé thay doi tuy theo tinh
hudng);

- Nhu cau 101 khoi mo; .

- Su can thiét phai hen hé voi dieu do
vién; )

- Xuat hién tinh trang khi nguy hiém ¢
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Hinh 4. Thiét bi cinh bdo: a) Hinh dnh tong qudat; b) Bao dong vé nong dp metan vuot
mirc; ¢) xdc nhdn tw dong toi bang diéu khién cvia diéu dp vién vé viéc gui tin nhan
dén nguoi nhdn
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khu vuc c6 nguoi.

Tong cong, thiét bi thong bao phat téi 500
cum tir giong noi khac nhau.

Tim ki€ém nhitng ngudi gdp tai nan

Vi¢e tim kiém nhiing nguc‘yi gdp tai nan
duoc thuc hi¢n theo hai giai doan, duoc cung
cap boi cac kha nang dugc tich hop trong Hé
thong.

Giai doan dau tién 1a x4c dinh toa do vi
tri cua nguoi do va tinh trang cua ngudi do
(di dong/bat d6ng) tai thoi diém bat dau hoat
dong ctru ho. Hé thdng “ghi nhd™ toa do cudi
cung duoc ghi lai cia mot ngu:cn v6i khoang
cach sai s0 + 20 m va bao céo cho ddi ctru
hd bom min.

Giai doan thur hai 1a tim kiém mot ngu’0’1
bang hé thong tim kiém am thanh, c6 tinh
dén dy bao v€ vi tri cua ngudi do. Trong
truong hop khan cép, thiét bi canh bao ma
khong céan chu s¢ hitu thye hién thém hanh
dong nao s& chuyén sang ché d6 tim kiém va
gui tin hi€u 4m thanh va énh sdng manh mé
dinh ky dén khu vuc xung quanh, cho biét vi
tri ciia nguoi do.

Mo rong chuc nang

Ngoal cac chuc nang chinh, Hé thong con
¢6 ¢6 thé mo rong céc chirc - nang.

Céc chuc nang duoc trién khai trong H¢
thong ma khong can su dung thém thiét bi:

- Kiém soat viéc tiép can cac co sé nguy
hiém; . o

- Nhén vién gui yéu cau trg giup dén diéu
do vién;

- Thong bao cho nhén vién khi ho & gan
thiét bi dang dugc khoi dong (vi du, bang
tai);

- Ngin chin chuyén dong trén bang tai;

- Tin hi¢u 4m thanh ty dong bat khi mat
lién lac véi tram gbc;

- Kiém soat sy di chuyén va vi tri cua
phuong tién giao thong tu tri trong mo
(duong ray don, mat dat);

- Menu bang giong ndi va 1oi nhic vé
huéng di chuyén theo ké hoach tng pho
khan cap.

Céc chuc nang bd sung duoc thuc hién
boi thiét bi moi:

a) thiét bi lién lac ndi bd (dién thoai vo

tuyén di dong) (Hinh 5):

- Lién lac khong day gitia cac thué bao
trong mo va cac thué bao tit moé véi diéu do
vién khai thac mo;

- Truyén hinh anh va di liéu video dén
may cht (may tram cta diéu do vién khai
thac, may tram ctia nguoi dung).

V6i viéc st dung dién thoai vo tuyén di
dong, viéc lién lac van hanh va khén cdp sé
dugc thuc hién bén canh cac chiic nang dugc
thuc hién bang thiét bi thong bao.

b) Khéi giao dién dii liéu:

- Truyén cac thong s6 van hanh cta xe
lién hop, xe ty hanh vé mdy chu.

H¢ thong, phu hgp v6i muc dich da dinh,
dap mg cac y€u cau an toan cong nghi¢p va
kh()ng c6 hé th6ng nao tuong tu trén thé gidi
ve chue nang va dac tinh k¥ thuét.

Véi viéce trién khai Hé thong, murc do an
toan trong cong vic tang 1én dang ké. Su
hién dién cua thong tin vé vi tri clia con
ngum tai bat ky diém nao trong khong glan
ngam va vao bat ky liic nao dan dén sy gia
tang dang ké ky luat lao dong - dam bao
kiém soét hiéu qua vige di chuyén cia tho
moé doc theo céac tuyén duong da thiét 1ap va
sy hién dién cua ho tai noi lam viée.

Tai cdc md, c6 co hgi thuc sy dé hinh
thanh mot trung tdm quéan ly chinh thuc,
mac du co khoang cach dang ké so véi khu
vuc lam viéc nhung lu6én nhén dugc thong
tin day du theo thoi gian thyc vé cac su kién
quan trong nhét xay ra trong khong gian
ngam cua mo. Diéu nay cho phép ban dua ra
cac quyet dinh quan Iy mdt cach khach quan
nhit c6 thé chir khong phai dya trén cac bao
céo do nhimg ngudi cu thé tao ra va vé mat
nay, luén ¢ khong hoan toan khéch quan” va
co do tré vé thoi gian.

Pham vi vén de ma Hé thong giai quyet
khong phai la diéu gi dac biét d01 vOi mot
mo cy thé. Tat ca déu 1a nhu’ng van dé phd
bién Ve dam bao an toan va quan ly qua trinh
san xuat. Nguoi lam vigc tai tat ca cac doanh
nghi¢p nganh than deu c6 quyén duoc dam
bao an toan lao dong tdi da nhu nhau tai noi
lam viéc.

55  Ban tin Tw van & Céng nghé Mo



I AN TOAN

Ha ting hé thinz

Anh_ hinh r
s 4, tai lifu

Bain didu & {thilkt bi dide thogi)

o
H?._____/'

L]

L .-ﬁ-.m

Bidu di APM

Hinh 5 - Thiét b lién lac néi bj: a) Tong thé; b) Lién lac di dpng giiva cdc thiét bi lién lac
ngi by va voi may tram cua diéu do vién (bang diéu khién tir xa) dén nguwoi nhin

Tai liéu tham khao

1. Haibing Wang, Zhuqing Li; Safety
Management of Coal Mining Process 2020
IOP Conf. Ser.: Earth Environ. Sci. 598
012005.

2. TKV: Tang cuong giai phap dam bao
an toan lao dong, https://baoquangninh.vn/
tkv-tang-cuong-giai-phap-loai-bo-nguy-co-
mat-an-toan-lao-dong-3313151.html

3. Ung dung h¢ thong diéu khién tich hop
dung trong khai thac than ham 10, https://
tapchicongthuong.vn/ung-dung-he-thong-

dieu-khien-tich-hop-dung-trong-khai-thac-
than-ham-10-98423.htm.

4. AJXO. Ipaue, A.B. HoBukos,
T.B. Toddapr, JI.B.Ypycos, «lopuas
[TpompinuierHOCTHY No2 (126)/2016.

5. A. 10. T'paue, AI'H A. B. HoBukos,
K. B. ITaneBnukos, /. b. Tepexos, A. Yu.
Grachev , A.V. Novikov, K. V. Panevnikov,
D. B. Terekhov; M®CB B yronbHOii maxre
- TO3WIIMOHMPOBAHWE W  OIOBEIICHHE
IIEPCOHAJIA, HAYYHO-TEXHUYECKHM JKypHAI
Ne 2-2016 B.

56 Ban tin Tw van & Céng nghé Mé



B TIN VAN

Luat Dia chat va khoang san nam 2024:
Tao hanh lang phap ly toan dién trong
bao vé tai nguyén dia chat, khoang san

Tai Ky hop thtr 8 vira qua, véi 446/448
DBQH tham gia bi€u quyét tdn thanh, (dat
ty 1€ 93,11%), Quoc hoi da chinh thirc thong
qua Luat Pia chat va khoang san, tao hanh
lang phap 1y toan dién trong viéc bao v¢ tai
nguyen dia chat, khoang san chua khai thac;
tang cuong cong tac bao v¢€ moi truong, an
toan lao dong trong hoat dong khoang san; hai
hoa l¢i ich gitra Nha nudc voi t chire, ¢4 nhan
khai thac khodng san va cong dong dan cu noi
c6 hoat dong khoang san; day manh phan cap,
phan quyén cho chinh quyén dia phuong.

Téng cuong phan cap cho chinh quyén
dia phuong

Luat tap trung vao 5 chinh sich trong
tam, gom: Chinh sach vé tai nguyén dia chat,
khoang san; di€u tra co ban dia chat, diéu tra
dia chat vé khoang san; thong tin, dir liéu
dia chat, khoang san; Hoan thién chinh sach
ve bao v¢€ tai nguyén dia chat, khoang san;
chién lugc, quy hoach dia chat, khoang séan;
Hoan thién chinh sach vé khu vuc khodng
san; Hoan thién chinh séch trong quan ly
hoat dong tham do, khai thac khoang san;
Hoan thién chinh sach tai chinh vé dia chat
va khodng san.

Vé phan nhém khoang san, trén co s&
cong dung va muc tiéu quan ly, khoang san
dugc phan chia thanh cac nhom I, II, IIT va
IV. Viéc phan nhom khoang san nhu Ludt s€
cho phép xac 1ap cach tiép can phu hop tu
khau quy hoach dén cap phép tham do, khai
thac khoang san, cho phép thu hoi khoang
san, kiem soat hoat dong khoang san, khoang
san dong ctra mo. Trén co s& nay, quy dinh
phén cap, phan quyén cho chinh quyén dia
phuong, cai cach thu tuc hanh chinh phu hop
v6i timg nhom khoang san,

Luat da bd sung, mot s6 quy dinh nham
tang cuong phan cp cho chinh quyén dia
phuong di doi véi phan bo ngudn lyc, nang
cao nang luc thuc thi cua co quan cap dudi
kem theo viéc ki€ém tra, gidm sat, kiém soat
quyén luc, nhat la ¢ cap truc tiep thuc hién.
B0 sung viéc phén cap cho Uy ban nhan dan
cap tinh d6i voi:

(i) phé duyét dé an, bao céo két qua diéu
tra co ban dia chat theo quy hoach; diéu tra
dia chat vé khoang san do1 voi khodng san
nhom I, nhom IV va dugce thyc hién bang
ngudn von ngan sach cua dia phuong; .

(i1) quyét dinh viéc cho phép thu hoi

khoang san nhom I, II khi thuc hién dy én
déu tu tai khu vyc dy trlr khoang san quoc
gia;

Luat da quy dinh r6 khoang san nhém IV
bao gom: khodng san chi phu hgp vé1 muc
dich lam vat li€u san lap, dap nén mong cong
trinh, xay dung cong trinh thuy loi, phong,
chong thién tai, gom: dat sét, dat doi, dat co
tén goi khac; dat lan da, cat, cudi hodc soi;
cat (tru cat, soi long song, long hd va khu
vuc bién).,

Luat bo sung céac truong hop dac thu cho
phép khai thac khoang san khong phai cé
quy hoach khodng san (khai thac khoédng
san phan tan, nhé 1¢; thu hoéi khoang san;
khai thac tan thu khoang san). Vi¢c cap giay
phép khai thac khodng san khong phai cin
cir phuong an quan ly vé dia chat, khoang
san (1a hop phan trong phuong an bao vé
moi truong, khai thac, sor dung, bao v¢ tai
nguyén, da dang sinh hgc, phong, chong
thién tai va img pho véi bién do6i khi hau trén
dia ban dugc tich hgp vao quy hoach tinh),
Ngoai ra, Luat da c6 quy dinh Nha nudc to
chuc thuc hién dong cira mo trong mot so
truong hop dac biét nhu chu du an bi pha
sdn hodac to churc, ¢4 nhan khai thac khoang
san khong c6 kha nang thuc hién dong cira
m¢ khoang san. Luat bd sung cac quy dinh
nham thic diy viéc uvu ti€n sir dung cong
ngh¢, thiét bi, vat liéu than thi¢én v&i moi
treong; trién khai mo hinh kinh t€ tuan hoan
trong hoat dong khai thac, ché bién khodng
san. Luat Dia chat va khodng san 2024 quy
dinh c6ng nhén két qua tham do khoang san.
Quy dinh nay mang tinh chit tong quat va
day du hon. Sir dung ngan sach Nha nudc de
thdm do khodng san chién lugc, quan trong;
khoang san c6 gid tri kinh t€ va nhu cau st
dung 16n; thuc hién dé an dong cira mo trong
mot sO truong hop déac biét nhu chu dy an by
phé san hoac thuc sy khong du nang luc vé
mit kinh té.

Luat di lam rd cac hoat dong thu hoi
khoang san 1a hoat dong két hop nham lay
dugc khodng san trong qua trinh thuc hién
du an dau tu xay dung cong trinh hodc céc
hoat dong khéc theo ké hoach dugc co quan
quan ly nha nude c6 tham quyén phé duyét
hodc chap thuan. Viéc thu hoi khoang san
duoc thuc hién theo co ché khac so véi khai
thac khodng san.

Nguon: https://quochoi.vn/tintuc/
Pages/tin-hoat-dong-cua-quoc-hoi.
aspx?ItemID=91948#
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Mé thong minh 5G diu tién trén thé
gi¢i duwgc cung cap béi Huawei

Caojiatan cua Shaanxi Coal Group da tré
thanh mot trong nhitng mo thong minh tién
tién nhat tai Trung Qudc nh¢ giai phép mang
5G-A cua Huawei, mang dén tiém ning cho
Al va bién Internet van vt thanh hién thyec.
Trong thap ky qua, san xuat than tai Trung
Quoc da co nhitng budce tien dang ke vé co
gi01 hoa, gitp an toan hon va giam thi€u dau
chan moi truong Véi than la ngudn nang
lwong chinh va hon 85% duoc khai théc bang
phuong phép ham 10, viéc xac dinh cac cach
dé san xuat hiéu qua hon 1a diéu can th1et
Cach chinh dé thuc hién diéu nay 14 chuyén
d6i tir khai thac co giéi sang khai thac tu
dong va thong minh. Méc du cong nghé 5G
da duoc 4p dung cho nhiéu mo tai Trung
Qubc, nhung muc tiéu la cho phep nang cap
hiéu qua va gidm so lugng nguoi bén trong
mo. Vi muc tiéu cudi cung 1a loai bo tat ca
moi nguoi khoi cdng viée trong ham 16 hang
ngay, giai doan tiép theo 1a bién hoat dong
khai thac thyc sy 'thong minh'. Dé dat dwoc
khai thac thong minh, Huawei da tao ra mot
quy trinh xay dung céc tiéu chudn va kién
trac thong nhat két hop dién todn ddm may
va dir liéu 16n vo1 5G, Al va Internet van vat
cong nghi¢p (IloT).

Tao ra mdt mo 16n thong minh véi 5G-A
(5.5G). M¢ than Caojiatan cua Tap doan
Than Thiém Tay 1a mot trong nhitng mo 16n
nhit Trung Qudc, voi cong suat dugc phé
duyet la 25 triéu t/ndm va gan day da duoc
nang cap dé tr¢ thanh moé than thong minh
5G-A (5. 5G) dau tién trén thé glol Véi toc
d6 tai xuong nhanh hon va do tre thap, 5G-A
mang dén tiém ning cho Al va bién Internet
van vat thanh hién thyc. Ngay 20 thang 11
nam 2023, thong qua su hgp tac voi Tap doan
Than Thiém Tay, China Telecom, Huawei va
TD Tech, M6 thong minh Caojiatan da dugc
cong bo tai Hoi nghi Internet cong nghiép
5G+ Trung Quoc ndm 2023. Dy an dua vao
cac cong nghe 5G-A chinh bao gom dudng
truyén tan so thap va REDCap (phan mém)
lan dau tién. V€ mat san xuat, Caojiatan da
xay dung sau guong khai thac than thong
minh, trong d6 c6 hai guong da gidm so
luong nhan sy tr 17 xudng con 7, cai thién
dang ké hiéu qua san xuat than. Vé mit van
tai, mot h¢ thong van tai va ban hang thong
mlnh da duoc xay dung, véi ra 1énh khong

nguoi l4i va viéc chat hang vao ga, va hién
thi dir liéu ban hang theo thoi gian thyec.
Nhan vién van tdi, ti€p thi va ga c6 thé su
dung giam sat thoi gian thuc va quan 1y tu
xa cac phuong tién tr dién thoai di dong,
dam bao hoat dong hi€u qua va an toan cta
duong st mo.

Nhitng thach thuc phai d6i mat Va1 qué
trinh chuyén doi sd. Trong qua trinh s hoa
mo, Caojiatan da phai doi mat voi nhiing
thach thirc nhu cac giao thire chuan xung dot
va viéc cach ly mot so lugng 16n céc thiét
bi ham 10, cdng voi viée khong thé ket noi
theo thoi gian thyc. Do do, cong ty can mot
mang 5G manh mé& dé g1up cac thiét bj dau
cubi ham 16 khong 16 clia minh truy cap dir
liéu nhanh chong. Tuy nhién, phai vugt qua
hai thach thirc dé lap dat 5G. Thach thic dau
tién 1a dam bdo vung phu séng. Moi tru:ong
ham hep va dai, khong thuan loi cho viung
phu song tin h1eu tot. Ngoal ra, do guong
khai thac than thuong xuyén di chuyen nén
rat kho dé bo sung cac tram goc Thach thire
nay con phuc tap hon do yéu cau vé hoat
dong chong chay nd. Vi dy, cong suat tram
goc_khong dugc vuot qua 6W, thép hon
nhiéu so véi yeu cau thong thuong va kha
ndng phu song cling bi han ché. Thach thuc
thtr hai 1a co the truyen bao nhiéu dir li¢u
qua mang. Cong ngh¢ tién tién va cac thiét
bi ré hon cho phép phu song tot hon. Cac
thiét bj 5G-A chdng chay no va chong nudce
dugc thiét ké dac biét tiet kiém ndng lugng
hon va do d6 can it dién nang hon dé hoat
dong. Cac tin hi€u tan so thap duoc sir dung
dé doi pho véi nhiéu tin hiéu. Hai tram goc
c6 thé phu song mot guong, khai thac co gi6i
dai 300 m véi mot tram goc chinh dugc hd
tro boi mot tram phu. Dé dap tmg thach thirc
truyen tai lu’orng dir liéu 16n, hai tram goc
da ¢6 lién két 16n tan s thap Supplementary
Uplink (SUL) (SUL) str dung mot tan sO cho
lién ket 1én va mot tan so khac cho lién két
xuong. Huawei cling da dua vao cong nghe
REDCap trong SG-A lan dau tién trong cac
mo dé dam bao thiét bi nhan duoc tin hiéu
va dam bao rang hiéu suat va kha nang phu
song dap Umng cac yéu cau ham 16 trong khi
giam mugc tiéu thy dién nang.

Ngudn:https://im-mining.com/
advertiser profile/a-world-first-5g-a-smart-
mine-powered-by-huawei/
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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 THUQC:

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 phé C4m Pha,
tinh Quang Ninh. ~ Tel: 020303939637 tinh Quang Ninh.  Tel: 020303939637



