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Ung dung may kinh vi con quay trong cong tac do chuyén
phwong vi cho ludi khdng ché toa dd phang mo than Nui Béo
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THONG TIN BAI BAO TOM TAT
Q“‘Z' trirz}'r.- O’ Viét Nam, cdc mé than hdm [o khai thdc ngay cang xudng sdu, phwon,
Nhén bai 25/9/2021 gdy cang xuong sau, phuong
han bai 25/9/ phap mé via bang giéng ding dang tré nén phd bién. Tuy thugc vao s6 lwgng
Stra xong 09/01/2022 giéng dimg, do sdu, trinh do trang thiét bi do dac hign cd cia mé ma céng
Chap nhan dang 04/02/2022 tdc do chuyén phwo'ng Vi va toa dé cé thé'tién hanh bang nhiéu phwo'ng phdp
T khéa: khdc nhau. Moi phu’o'ng phap ‘déu c6 wu nhwoc diém va didu kién u’ng dung
Do lién h 8 khdc nhau. Két qua khao sdtva phan tich ly thuyet dd khdng dinh rdang: Cong

tdc do noi chuyen phu'o'ng vi xuong hédm o bang cdc phu'o'ng phap do lién hé
truyén thong tén nhiéu thoi gian, cong strc lao dfng va dg chinh xac thdp. Str
dung mdy kinh vi con quay do chuyén phu'o'ng vi trong mé ham o duroc xem
la dinh hwéng dung, glal phdp hiéu qud dé khdc phuc cdc nhwoc diém ctia
phwo'ng phdp truyén thong Bai bdo trinh bay két qud trng dung mdy kinh vi
conquay GYROX Il trong cong tdc do lién hé mdt bang qua gleng ditng xubng
hém 10 tai mikc -140 m va -350 m & mé than Niii Béo nhdm ndng cao do chinh
xdc do chuyén phwrong vi canh déu tién ctia mang lwdi khdng ché co sé¢ dudi
hdm lo, gidm thoi gian, cong stkc va ndng cao mirc dd an toan lao dong.
Thanh quad phm)'ng vi do chuyén xuéng o du’g’c trng dl_mg trong thanh Iép
dwo'ng chuyen co SG cdp 2 mé hdm lo tai mitc -140 m va -350 m vdi sai s6
goc phlm'ng vi yéu nhdt ctia dwo'ng chuyén twong trng la 9,23” dat do chinh
xdc theo tiéu chudn Viét Nam vé trdc dia mo.

Lu&i khéng ché ham 1o.
May kinh vi con quay,
M6 than Nui Béo.

© 2022 Trudng Pai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.

1. Mé& dau

Hién nay, cAic mo than ham 10 tai Viét Nam
khai thac ngay cang xuéng siu, cong tic m¢ via
bang 10 bang va giéng nghiéng da khong con phu

“Tdc gid lién hé
E - mail: vongocdung@humg.edu.vn
DOI: 10.46326/JMES.2022.63(1).07

hop, thay thé vao d6, mé via bang giéng dirng la
phwong phap dang dan dwoc ap dung rong rai (Vo
& Nguyén, 2020). Cac md ham 10 mé& via bang
giéng dirng c6 do su 1én dién hinh nhw: mo than
Ha LaAm, mo than Nui Béo va gan diy nhit la mo
than Ha Long, v&i chiéu siu giéng twong trng la
450 m, 400 m va 700 m.

Do lién hé mat bang (hay do dinh hwdéng mat
bang) 14 cong tac trac dia nham thdng nhit hé toa
do trac dia dwdi ham 10 véi hé toa do triac dia trén
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mat dat (V6, 2016). Két qua cudi ciing ctia cong tac
dinh hwéng mat bang qua mot giéng dirng 1a cho
phuong vi mét canh va toa d6 1 diém dwéi ham lo.
Sai sO ctia cong tac nay anh hwdng truc tiép toi két
qua cong tac trac dia trong mé hAm 10, nhw két qua
dao sin ga dwdi giéng, phat trién cho hwéng dao
10 n6i thong cac giéng dirng. Do vdy, viéc nghién
clru cic ngudn sai s6 anh hwdng dén do chinh xac
cong tac dinh hwéng mat bang cling nhu cac bién
phap ki thuat khac phuc sai s8, ning cao d6 chinh
xac cong tac nay ludn 1a vin dé dugc thuec té san
xudt va cac nha khoa hoc quan tAm. Téc gia V6 Chi
My va dong nghiép da phan tich cic nguon sai s6
anh hwdng dén cong tac do dinh hwéng. Nghién
ctru nay da khing dinh sai s§ vé goc phwong vi khi
tinh chuyén xuéng 10 c6 dnh hwdng 16n dén do
chinh x4c cia mang lwéi hdm 10 va khoang cach
gitra hai diy qua ndng cang 16m, sai s6 chuyén
phuwong vi cang nhoé (Vo & L&, 2013). Trong cac
nghién ctru (Jabtonski, 2019; Cernota va nnk,
2013; Pham, 2013) cac tac gia chi tip trung vao
nang cao hiéu qua céng tic do chuyén toa d6 diém
xudng 10, khong dé cip dén yéu té goc phwong vi.
Trong nghién ctru céng b6 nam 2014, tac gia Lé
Van Canh va dong nghiép da khang dinh cong tac
do lién hé theo phwong phap truyén thong tai Viét
Nam khong dam bao dd chinh xac khi giéng c6 do
sdu 1én va da dé xuit sir dung may kinh vi con
quay trong do néi phwong vi tai giéng dirng c6 do
sau 16m tai mé than Ha LAm (Lé & Nguyén, 2014).
Hai ndm sau do, ciing tai mo6 Ha Lam, cac tac gia
nay da dé xuat rng dung may kinh vi con quay xac
dinh géc phwong vi nham nang cao do chinh xac
cong tac trac dia trong dao 10 d6i hwong (Lé &
Nguyén, 2016) cho sai s6 thong huéng dat do
chinh xac dén cm. Trong mét nghién ctru khac
nam 2016, tac gid Nguyén Viét Nghia va cic cong
sw da khing dinh ng dung may kinh vi con quay
c6 thé gidm thiéu sai s6 vi tri mat bang cho lwdi
khéng ché ham 10 (Nguyén & Vo, 2016). Tir cac
nghién ctru trén, cho thiy &ng dung may kinh vi
con quay la giai phap hiru hiéu, phtu hop véi cong
tac do lién hé mat bang qua giéng dirng tai Viét
Nam. Hién nay, m6 than Nui Béo khai thac than
ham 10 tir mic +35 m xudng mirc -350 m. Hé
thong dwong 10 mai xay dwng, chwa c6 moc toa do
va do cao phuc vu cac cong tac dao 1o d6i hwédng,
cap nhat va cong tac trac dia khac (Cong ty ¢ phan
bia chat Mo). Do d6, can thiét phai thanh 14p ngay
hé théng mdc khong ché co sé tai cic dwong 1o

chinh tai mirc -140 m va -350 m, twong &rng vé&i
chiéu siu giéng la 175 m va 385 m. Hé théng moc
khong ché nay l1am co s& dé cho huéng dao 1o doi
hwéng gitra giéng chinh, giéng phu va cac thwong
khai théc, thong gi6 va mat bang ctra 10 tir mic
+35+ -350 m. Chiéu dai dwong 10 c6 thé 1én téi vai
km, khi d6 sai s6 goc phwong vi géc sé anh hwong
t&i két qua cho hwéng dao 10. Sai s6 vi tri thong
hwéng 1én téi 2,4 m khi ap dung bién phap ki
thuat truyén théng do lién hé mit bang xac dinh
phwong vi canh goc dau tién lwdi hdm 10 phuc vu
dao 10 do6i huéng tai mo than Ha Lam (Lé &
Nguyén, 2014). Do vay, tai mé Ntii Béo nghién ciru
va dwa ra bién phap ki thuat phu hop trong do lién
hé mitbang qua giéng dirng, 1am co s& dir liéu goc
tin ciy, ddm bao do chinh xac cho hwéng dao 1o doi
hwéng & cac dwong 10 co6 chiéu dai 16n.

2. Nguyén ly xac dinh phwong vi bing may
Kinh vi con quay

Goc phuwong vi toa do clia dwdng thang (goc
phwong vi canh) 1a géc hop boi hwdng bac cla
kinh tuyén truc t6i hwéng dwong thang theo chiéu
quay kim dong ho (V6, 2009). Vay dé do dwoc goc
phwong vi can phai xac dinh dwoc huéng bac cua
hé truc toa dd. May kinh vi con quay hoat dong
theo nguyén ly: thiét bi con quay, quay quanh truc
quay tw do (truc dirng ciia may) cé téc do goc du
16m (>20.000 vong/phut thi vi tri cAn bang cia né
ludn nam trong mit phang kinh tuyén di qua diém
treo (diém dit may) (Nguyén va nnk., 1998). Trén
nguyén ly nhw vy, dé xac dinh phwong vi mét
canh, cin xac dinh vi tri cAn bang cta truc quay va
goc hop bdi truc nay véi canh can xac dinh
phwong vi. Tlr d6 tim dwoc gbc phwong vi tir vi tri
dat may, tinh chuyén kinh tuyén tir sang kinh
tuyén truc thong qua do léch tir thién (8) tim dwoc
géc phwong vi clia canh can do. Qui trinh do
chuyén phwong vi cho canh dau tién cia lwéi hAm
10 theo nguyén ly nay dwoc tuan theo qui trinh
sau: Trén mat dat dit may kinh vi con quay tai méc
goc A (Hinh 1), do dwoc goc phwong vi tir cho canh
AB dwoc aap, AB la canh goc da biét goc phwong vi
aas. DG 1éch tir thién dworc xac dinh theo cong thirc
(D).

6 = qup- B (1)

Dwéi ham 10, dit may kinh vi con quay tai
diém C (Hinh 1), do dwoc goc phwong vi tlr cho
canh CD dwéi hdm 1o dworc tinh theo cong thirc (2)
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Hinh 1. So do do lién hé qua giéng ditng str dung mdy kinh vi con quay.

(X- Kinh tuyén truc; Xr - kinh tuyén tir; § - do tir thién; a5 - phwong vi canh AB trén mdt bang mé do bang
mdy kinh vi con quay; a,g - phwong vi canh AB tinh dworc tie toa do hai diém géc A,B; B4, B, - cdc géc bang
cdn do; Sy, Sz - chiéu dai cdc canh cdn do; ap, - phwong vi canh CD dwdi 1o do bang mdy kinh vi con quay;
@cp - phwong vi cdn tim cta canh CD).

ac = Acp'+ 6 (2) Bdng 1. Théng s6 ky thudt chinh mdy GYRO X I1.
i TT Thong so6 chinh Do chinh xac

3.Ung dl_l.ng mé.yNkinh,vi con quay do cl}yy?fn P chinh xac do goc ]
phwong vi qua giéng dirng tai mo than Nui Béo 1 phurong vi *15
3.1. Yéu ciiu do néi 2 | PO chinh x4c do géc bang +1”

2 AT 1A 11N IR N , o ase | 1,5 mm+2

bé c6 co sé thanh lap lwdi khong ché ham 1o 3 | b6 chinh xac do chiéu dai

tai cac mirc -140 m va -350 m & mo than Nui Béo, . ppm.D
cong tac do dinh huéng xudng giéng can dat do 4 Nhiét do hoat dong -20 ++50°C

chinh x4c: do néi toa d6 dén cac mdc tiém cin
miéng giéng trén mat dat dat lwéi gidi tich 1, sau
khi do néi tinh chuyén xuéng 10, toa d6 diém dau
tién va phwong vi canh dau tién cta lwdi hdm 16 ¢
d6 chinh x4c dat lwéi gidi tich 2 (Cong ty ¢d phan
Pia chat Mo, 2020).

3.2. Mdy kinh vi con quay

May kinh vi con quay GYRO X II cia hang
SOKKIA (Hinh 2) dwoc st dung dé do chuyén
phwong vi xu6ng 10 tai mé than Nii Béo.

Hé thong con quay ho6i chuyén cho phép may
GYRO X II x4c dinh hwéng bac thwc véi do chinh
xac dat = 15". Tai moi vi tri dat may GYRO X II cé
thé xac dinh phwong vi canh can do trong thoi gian
19 phut (Topcon, 2021). V&i dd chinh xac va thoi
gian nay, c6 thé thiy irng dung GYRO X II cho phép
tang hiéu qua céng tac do chuyén phwong vi, giam
thoi gian va cong sirc, ndng cao diéu kién an toan Hinh 2. Mdy kinh vi con quay GYRO X II trén tram
lao ddng. do phwong vi trong mé than Ntii Béo.
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3.3. Do dac thwe nghiém

So d6 do lién hé mat bang qua giéng dirng tai
mo than Nudi Béo dwoc tién hanh véi qua trinh
chiéu diém mot day doi dwoc mé ta trén Hinh 3.
Day doi dworc st dung la cap Inva, treo mot dau
vao rong roc trén thap giéng, dau con lai dwoc treo
day qua nang va dat vao thung dau dé tranh dao
dong.

Trén mat dat, toa do day qua nang (0) dwoc
do noi véi hai diém moc tam giac hang IV (GPS4 va
GPS3) bang phwong phéap giao hdi goc canh (Hinh
3). Cac phép do dwoc thwe hién véi chi tiéu ky
thuit lwdi gidi tich 1. bat may GYRO X II tai diém
moc GPS4 tién hanh do géc phwong vi con quay
ctia canh (GPS4 - GPS3). Tai mirc -140 m dwdi hAm
1o, dat may GYRO X II tai diém md&c BN23A dé xac
dinh phwong vi cho canh BN23A-BN24 va B23A-
04, do goc bang Bs; 1am co s& kiém tra viéc do
phwong vi. Twong tw nhw vay, tai mic -350 m,
may GYRO X II tai diém m6c BN43 do goc phuwong
vi canh BN43-BN42, BN43-0, va goc bang 4. Cling
vGi viéc do goc, cac canh can thiét Sy, S;, Sz va Sa
cling dwoc do dé 1am co s& truyén toa do.

Thiing ddu

vaquaning T+
{1

3.4. Xwr ly dir liéu xdc dinh phwong vi cho cdc
canh dwdéi dwong Io

DPd 1éch tir thién dwoc xac dinh theo cong thirc
(1) két qua ghi trong Bang 2.

Tinh phwong vi canh dwéi hadm 10 tai mirc -
140 m va -350 m theo cong thirc (2). Tai mirc-140
m, géc kep (33 da do dworc 1a 209934°53”, tai mikc -
350 m goc kep B4 da do dwoc la 169°40°36”. Hai
g6c nay c6 thé tinh tir goc phwong vi da do dwoc
trong Bang 2 theo cong thirc sau:

B3 = apN234 - BN24 — XBN23A - 01+1800
= 209934’59”

Ba = Apna3 - pnaz — ApNaz — 0, +180°
= 169°40'32”

Két qua trén cho thdy d6 1éch goc kep do bang
may toan dac voi két qua tinh toan tir phwong vi
do bang GYRO X I11a rdt nhd, chi méi -06” & mikc -
140 m va -04” & mc -350 m.

3.5. Ung dung két qud do phwong vi thanh ldp
hroi dwong chuyén ham Io

Sau khi xac dinh dwoc géc phwong vi canh
dau tién ctia lwdi khong ché dudi hdm 1o & cac mike

BNI3A BN-24

EN43 BEN42

Hinh 3. Sor do do lién hé mdt bang qua giéng ditng tai mé than Niii Béo.
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-140 m va -350 m, c4c gia tri nay dwoc str dung dé
thanh 14p dwong chuyén cip 2 hdm 16 néi tir giéng
ding tai hai mirc nay téi ctra giéng nghiéng +20m
canh Pong ciia md. Pwong chuyén cip 2 gom hai
nhanh dwong chuyén cé chiéu dai 2388,293 m va
1986,393 m v&i so d6 nhw Hinh 4.

Cong tac do goc canh dwong chuyén cip 2
dwoc thuce hién theo dung tiéu chuan (Tap doan
Cong nghiép Than - Khoang san Viét Nam, 2015).
Binh sai lu¢i theo phwong phap binh sai chat ché
dwoc cac két qua danh gia do chinh xac ludi: sai s6
vi tri diém yé&u nhit + 15 cm va sai s§ trung
phwong phwong vi canh yéu nhit1a 9,23".

Bdng 2. Két qua xdc dinh dg léch tir thién tai khu vwec thuc nghiém.

Canh do Phwong vi con quay

Phwong vi thyc D6 1éch tir thién (8)

GPS4 -GPS3 191042’45”

191045’53” -00°03'08”

Bdng 3. Két qua xdc dinh phwong vi canh dwdi hdm lo.

Canh do Phuwong vi con quay Do 1éch tir thién Phuwong vi canh
Mitrc -140 m
BN23A - BN24 159037°07” -00°03’'08” 159033’59”
BN23A- 01 189011°06” -00003'08” 189007’58”
Mtrc -350 m
BN43 - BN42 170058'43” -00003'08” 171055’35”
BN43 - 0, 34039’19” -00003'08” 340036'11”

Civa giéng nghiéng
mig +20m dong -,

Giéng dimg ___\

mie +35m - gq{ 4 BN41

GPS1

GPS2

Hinh 4. So do lwéi dworng chuyén 2 mé than Nili Béo.
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4. Thao luan

Theo nguyén ly do géc phwong vi bang may
kinh vi con quay tai muc 2 va thyc nghiém tai muc
3.3, tai ciung mot vi tri do, goc phwong vi tir dwgc
coi 1a nhw nhau. g 1&ch tir thién (8) tinh toan dé
hiéu chinh tim ra géc phwong vi cia canh duéi
ham 10 trong cuing mét khu vuc do dac dugc coi la
nhw nhau. Do vdy, mac du cac canh (BN23A-
BN24) va (BN42-BN43) & cac mirc dwong 10 khac
nhau (-140 m va -350 m) nhwng sai s6 do goc
phuwong vi bang may kinh vi con quay (cung thiét
bi do, cing phwong phap do) c6 thé coi 1a nhw
nhau, khong phu thudc vao chiéu sau duong 1o.

Viéc &rng dung may kinh vi con quay dé xac
dinh phwong vi canh dau tién cho lwdi ham 1o da
cho két qua tin cdy. Puong chuyén cip 2 dwoc
thanh 14p véi chiéu dai trén 2 km, sai s6 phwong vi
canh yéu nhit 1a 9,23" va vi tri diém yéu nhat la
+15 cm. Trong khi d4, néu st dung phwong phap
truyén théng dé chuyén phwong vi xuéng 10, sai s6
vi tri diém thong 10 c6 thé 1én t&i 2,4 m véi duwong
10 c6 chiéu dai gan 2 km (Lé Van Canh, Nguyén Viét
Nghia, 2016). Ttr d6, cho thiy (ng dung may kinh
vi con quay xac dinh phwong vi canh du tién cho
lwdi hdm 10 da ning cao dwoc do chinh xac cla
lwdi dwong chuyén ham lo.

Ngoai ra, tir phwong phap do thyc nghiém
trén Hinh 3, gbc phwong vi canh ctia lwéi hdm 1o
(ajva aj) dwoc do doc 1ap bang may kinh vi con
quay khong can phai c6 diy qua nang dé do gia tri
nay. Dy qua ndng chi c6 tac dung tinh chuyén toa
dd cho diém dau tién cia lwdi ham 10. Do d6, khi
xac dinh phwong vi bang may kinh vi con quay
khéng chiu &nh hwdng ctia sai s6 chiéu diém

5.Kétluin

Két qua rng dung may kinh vi con quay do
chuyén phwong vi lwéi khéng ché toa do phang
ham 10 mo than Nui Béo da cho phép ritra cackét
luén sau day:

- 'ng dung may kinh vi con quay xac dinh
phwong vi canh d4u tién cda lwdi ham 10 tai mé
than Nudi Béo dat d6 chinh x4c theo Tiéu chuin
Trac dia mo.

- P chinh xac chuyén phwong vi qua giéng
dimg bang may kinh vi con quay khong phu thudc
vao d6 chinh xac chiéu diém.

- D6 chinh xac ctia phwong phap dinh huéng
bang kinh vi con quay khéng phu thudc vao d6 sau

cua giéng. Nghia 13, d6 siu 16m cua cac giéng dirng
trén bé than Quang Ninh khéng anh hwéng dén dé
chinh x4c khi chuyén phuong vi bang may kinh vi
con quay.

- Hiéu qua k§y thuat noi tréi ctia phwong phap:
Hiéu qua kinh té la gidm thoi gian, cong stc va
ning cao mirc d6 an toan lao dong trong giéng mo.
Thoi gian ngirng giéng ding rat ngan gép phian
nang cao hiéu qua kinh té€ cia phwong phéap.
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