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In the current context, in the underground coal mines in Quang Ninh
area has been increasing output, expanding exploitation and going deep,
the role of mine ventilation in environmental safety is increasing up. That
is the main cause of the mine ventilation system is altered, affecting the
efficiency of mine ventilation. Therefore, the study and assessment of the
current state of mine ventilation to provide solutions to improve and
improve ventilation efficiency for mines is essential, especially to ensure
mine safety, in addition. also helps to reduce ventilation costs. Cao Thang
coal mining area of Hon Gai Coal Company is currently in the
implementation stage of underground mining project. It is expected that
after 2020, the exploitation output may in to about 300,000 tons/year.
From the results of the assessment of the current status of the mining
field, on the basis of referring to the plan to increase the mining output
by design, the article gives suitable solutions to help improve the
efficiency of ventilation, in order to well serve the production plan of the
mine.
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Céc giai phap thong gi6é cho khai truong mé khu Cao Thing va dinh huwéng
trong twong lai

Nguyén Hong Cudng, Nguyén Cao Khai*
Khoa M6, Trwong Pai hoc M6 - Pia chdt, Viét Nam, nguyencaokhai@humg.edu.vn

THONG TIN BAI BAO TOM TAT

Qud tm}l?" Khai trwong mé than Cao Thdng cua Céng ty than Hon Gai hién dang
Nhf,m bai 10/02/2021 trong giai doan thwc hién dw dn khai thdc hdm Io xuéng sdu. Dw kién sau
Chap nhan 15/3/2021 ndam 2020 sdn lwong khai thdc cé thé ting gdp déi nam 2019 (khodng
bang online 29/4/2021 300.000 tdn/ndm). Trén co sé cdc két qud danh gid hién trang théng gio
Tir khéa: khu khai trweong mé, ké hoach tdng sdn lwong khai thdc theo thiét ké,

nghién ctru nay da tinh todn nhu cdu théng gié hién tai ciing nhw trong ké
hoach dw kién tdng sdn lwong khai thdc. Tir do, dé xudt cdc gidi phdp pht
hop gitip cho viéc hoan thién hé théng théng gié mé ctia khu khai trwong,
gidi quyét viéc ndng cao hiéu quad ctia viéc théng gid, ddc biét la viéc ddm
bdo an toan mé, gidm gid thanh théng gid, phuc vu tét ké hoach sdn xudt

Théng gié mo, Hé théng
thong gié md, Khai trwong
mo Cao Thang, Nang cao
hiéu qua théng gié mo

hamlo. ma & thoi diém hién tai va trong giai doan twong lai.
© 2021 Trwong Pai hoc M6 - Dia chat. Tt ca cic quyén dwoc bao dam.
2 So d6 mang gi6 mo hién trang khu vuce dwoc
1. Mé dau ang g C ang y 0

Khu khai trudmg moé than Cao Thang thudc
Cong ty than Hon Gai-TKV dang thuc hién theo
dw an khai thac “Duy tri, cdi tao va m& rong
nang céng suat khai thac ham 10 khu mé Cai ba -
Khodng sang Sudi Lai - Xi nghiép than Cao
Thang”, khai thac dw 4n mirc tir -50 dén mikc -
160 1én vé&i cong suit thiét ké la 300 ngan
tdn/nam va hién nay dang khai thac véi san
lwong khoang 150 ngan tin/nam. Nam 2019
khu mo di dwa 2 10 cho vao khai thac véi 3
guong 10 dao. Cong tac thong gié moé dwgc duy
tri 6n dinh bang 2 tram quat gi6 chinh loai
FBDCZ-4-No13/2x22kW dit & 2 clra 1o cac mirc
+29 va +20 dé thong gi6 hut cho khu mo. Hinh
dang cta tram quat trén hinh 1.

cu trdc tir cic dwong 10 véi 2 10 cho hoat déng
va 3 gwong 1o chuén bi, so 6 mang gi6 nhu trén
hinh 2. Nhin chung, diy la mang gi6 twong doi
don gidn. Khu mo6 gom 3 via: V11, V10 va Vo.
Chi tiét mang gi6 mé nhw sau (Phong Thong gio,
2019a):

*Nhanh I (Khu vuec via 8; via 9 va via 11)

Khu vuc nay dwoc thong gié theo so do: Gi6
sach tir ctra 10 giéng chinh +18/-160 => Lo néi
mirc -50 => 10 xuyén via -50 => qua cac duong
10 thudc khu vwce via V8, V9 va V11 qua thwong
thong gi6 +0/+20 ra ngoai.

* Nhanh II (Khu vic canh Tay via 11)

Khu vuc nay dwoc thong gié theo so d6: Gio
sach tir ctra 10 giéng chinh +18/-160 => Lo
xuyén via mic -160 => Lo thwong -160/-120
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V10, qua 16 DV vach mirc -100V10 roi vao thong
gi6 cho 10 cho mic -100V10, gi6 thai qua 10 DV
tru mtrc -100V11, qua 1o thwong mirc -100/-
50V10 => qua 10 thwgng mirc -50/+0 => qua
thuong +0/+29 ra ngoai troi.

Hinh 1: Hinh ddng tram quat gio chinh khu vuc
mé Cao Thdng

* Cdc gwong lo dao: Cac gwong 10 dao st dung
quat cuc bo két hop dng gi6 vai dwoc dat doc lap
trén luéng gi6 sach theo quy dinh. Theo ké
hoach dén cu6i nim 2020 khu khai trwong sé
huy dong thém 2 16 chg thudc via 10 vao hoat
dong dé€ dap (ng san lwong khai thac. Khi khu
mo ting san lwong khai thac sé& dan dén viéc
thay déi so d6 thong gié mé (mang gié md). Viéc
danh gia hién trang thong gié mo cda khu vuc sé
c6 cai nhin téng quan cho dinh hwéng thong gi6
mo trong twong lai moét cach hop Iy nhat.

2. Phwong phap nghién ciru

Phwong phap nghién ciru thuc dia va ly
thuyét dé€ danh gia kiém toan chi tiét vé hién
trang hé thong théng gié mo. Ching téi da tién
hanh kiém tra hién trang va tinh toan yéu ciu
thong gié theo ké hoach dé nghién ctru cac giai
phap phu hop ap dung hoan thién nang cao hiéu
qua thong gié dam bao an toan ma.

3. Panh gia hién trang thong gié mé khu khai
trwdong Cao Thing

3.1. Tinh todn théng gié khu mé

* Lwu lwong gié mo

DE tinh toan lwu lwgng gié chung cho mo ta
ap dung cong thirc sau (Tran Xuin Ha va nnk,
2014):

Qm=1,1(Ks.Que+ZQecb+ZQne+ZQrm); m3/s - (1)
Trong do6: 1,1- Hé s6 ké dén sw phan phdi gio
khong déu trong cac luéng gid; Ky- Hé s6 tinh
dén sy tang san lwong cta 1o cho, chon Kis = 1,1;
Qrg - Tong lwu lwong gié ro trong mo, m3/s; TQic
- Téng lwu lwgng gi6 can thiét cho gwong 1o cho,
m3/s; Q- Tong lwu lwong gié cin thiét cho
guwong 10 dao, m3/s; ZQn- Téng lwu lwong gid
cin thiét cho hAm tram, m3/s. Két qua tinh lwu
lwong gié cho khu mé nhu sau (Nguyén Cao
Khai, 2019):
Qnm=1,1(1,1x7,2+84+3,9+11,87) =353 m3/s
Trong d6, khu khai trwong c6 2 tram quat gié
chinh, nén phin phdi gi6 vé 2 tram quat nhw
sau:

- Tram quat 1: Ctra 10 mitrc +20 (FBDCZ-4-
N013/2x22kW): Qmt = 17,5 m3/s;

- Tram quat 2: Cra 10 mirc +29 (FBDCZ-4-
No13/2x22kW): Qmz = 17,8 m3/s.

* Ha dp mo

- Ha 4p céc ludng do quat FBDCZ-4-No13 tai
murc +20 dam nhiém:

hmi = 95,51 mmH;0 (qua 2 10 cho ngang
nghiéng: LC -145/-110-V11 va LCNN -85V11);

hmz = 93,81 mmH:0.

- Ha 4p ludng do quat FBDCZ-4-No13 tai mirc
+29 ddm nhiém (c6 01 lubng):

hms = 80,33 mmH;O0.

Nhu viy, luéng c6 ha 4p hmi = 95,51 mmH;0
sé la ha &p mo6 nhanh quat gié tai tram s6 1 ddm
nhiém va quat gié tai tram s6 2 ddm nhiém sé la
hms = 80,33 mmH;O0.
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Hinh 2. Sor o thong gié khu khai truomg Cao Thang, Cong ty than Hon Gai-TKV
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Hinh 3. DO thi xdc dinh ché d cong tdc cta quat gié FBDCZ-4-No13/2x22kW tai ctra lo mikc +20
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Hinh 4. DO thi xdc dinh ché d cong tdc cta quat gié FBDCZ-4-No13/2x22kW tai ctra lo mikc +29

* Ché do lam viéc ctia cdc quat gié chinh - Vé lwu lwong gidé yéu ciu quat cin tao ra déi
v&i quat gioé chinh:
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Quat 1 (mtrc +20): Qye1 = 19 m3/s;

Quat 2: (mtrc +29): Qyez = 20 m3/s.

- Vé ha ap yéu ciu quat can tao ra déi véi
quat gi6 chinh:

Quat 1 (mtrc +20): hye1 = 112, 7 mmH;0;

Quat 2 (mtrc +29): hycz = 102,2 mmH,O0.

- Két qua tinh todn xac dinh ché do lam viéc
cua cac quat gi6 chinh nhuw sau:

+ Quat 1: diém lam viéc hop ly cda quat la
diém A nhu trén hinh 3. V6i cac thong s6 1am
viéc clia quat nhw sau: Lwu lwong quat tao ra:
Qe = 21.5 m3/s; Ha &p quat tao ra: heq = 131,9
mmH;0; Géc 13p canh cia banh cong tac: 0 =
+50; Hiéu suat lam viéc cia quat: 1= 0,61.

+ Quat 2: diém lam viéc hop 1y cta quat 1a
diém B nhuw trén hinh 4. Véi cic thong s6 lam
viéc cia quat nhw sau: Lwu lwong quat tao ra:
Q2 = 20,0 m3/s; Ha ap quat tao ra: he, = 106,8
mmH,0; Géc 13p canh ciia banh cong tac: 6 =
+50; Hiéu suat lam viéc cia quat: = 0,62.

3.2. Hién trang théng gié khu mo

*Vé so d0 mang gio
Khu khai truomg mé Cao Thang c6 so dd mang
gi6 twong d6i don gian, tuy nhién van st dung 2
tram quat gi6 chinh dé thong gid, vi vay viéc diéu
chinh va quan ly thong gié cling khong don gian.
Cac tram quat gi6 c6 vi tri lap dat phu hop véi
dac diém mang gio.
* Phwong phdp thong gié: Phwong phap théng
gi6 chung cho mo dang st dung la phwong phap
thong gi6 hut. Pay la phwong phap thong gié
hop ly. So d6 mang gi6 nhin chung twong déi
don gian, tuy nhién c6 khu vuc via V11 do tram
quat & ctra 10 mirc +29 dam nhiém twong doi
phitc tap, do c6 nhiéu nhanh noi chéo.
* Chdt lwong théng gié cho cdc 1o cho

Nhin chung dam bao vé lwgng gié cin cung
cip, mat khac ham lwong cac chit khi doc hoic
c6 hai (CO; va CH4) déu nam dwéi gidi han cho
phép va déu dao dong tir 0,2 dén 0,3 % déi vdi
khi COz, con khi CHs bang khong. Vé mat diéu
kién vi khi hiu thi chat lwong thong gi6 dam bao
(nhiét d6 déu la 28°C; toc do gié 1,5m/s dé6i voi
10 cho dai mic -145/-110V11, 0,81m/s ddi véi
10 cho NN mirc -85V11; d 4m twong Gng la
85% va 60%), tuy nhién do 4m tai 1o cho mic -
145/-110.V11 con hoi cao. Nhin chung diéu
kién vi khi hau & 10 cho'1a ddm bao dé chiu.

* Chdt lwong thong gi6 cho cdc gwrong 10 chudn bi

Twong tw nhw & 10 che, chit lwong thong gié
cho cac gwong 10 dao méi co ban dam bao vé
lwong gi6 va kha nang hoa lodng cic chat khi
déc, khi n6é (CO; dao dong 0,2 + 0,3% va CHs =
0). Vé diéu kién vi khi hdu cling ddm bao theo
yéu ciu vé nhiét do (27 + 28°C), téc d6 gio6 tdi
thiéu 0,25m/s va d6 4m khong khi 70 + 80%).
* Chdt lwong cdc céng trinh théng gié

Nhin chung chat lwong cic cong trinh thong
gi6 1a ddm bdo t6t theo yéu cau. Tuy nhién, tai
tram quat hién con thiéu ctra s6 & ranh quat dé
kiém tra ché d6 lam viéc ctia quat gi6 (lwvu lwong
va ha ap). Mat khac, 02 ctra gié chinh & cac ctra
10 mrc +20, +29 noi dat 2 tram quat gié chinh
chwa dam bao chit lwgng kin gié. Vi vay, lwgng
gi6 r0 qua 02 clra gié ndy van déu vuot tiéu
chudn cho phép (gié ro twong ng 5,6 va
7,5m3/s). biéu nay khién cho 02 tram quat gi6
chinh phai lam viéc 1é6n hon so véi tinh toan
m@i dé bu lai phan gié ro qua 2 ctra gid, chinh vi
vay lwong gié dwa vao mé khong dam bao yéu
cau.
* Cdc tram quat gio chinh

Tat ca 02 tram quat gi6 chinh déu c6 ché do
lam viéc chwa ddm bao dwoc yéu ciu thong gid.
Lwu lwgng gié tao ra dé thong gié cho khu mo
con thiéu so v&i tinh todn yéu cau mot lwong gio
nhat dinh, ma nguyén nhan do lwong gié ro tai
02 ctra gi6 & ctra 10 mirc +20 va +29 1ém. bé dam
bao dé nghi Cong ty phai gia cd clra gié dam bao
chit lwgng theo tiéu chun.

4. Cac giai phap va dinh hwéng cong tac thong
gio trong twrong lai

4.1. Ké hoach khai thdc khu mé

Vé téng thé ké hoach hang nim véi san
lwong hdm 10 ctia Cong ty than Hon Gai-TKV
nam 2019 dwgc Tap doan Cong ghiép Than -
Khodng san Viét Nam giao la: 1.700.000
tdn/nam va nam 2020 la 1.750.000 T/nam. Sau
nam 2020 san lwong toan Cong ty van ting, tuy
nhién c6 khu vuc sé giam, chinh vi viy dw kién
khu Cao Thing sé ting san lwong nén khoang
300.000 tAn/nam (Phong Thong gié, 2019b).

Thoi gian khai thac dy &n tir mirc -50 dén
mirc -160 ctia khu mé Cao Thing du tinh la
khodng dén nidm 2024, sau ndm 2024 sé tiép
néi dw 4n xudng siu. Vé du an xudng siu: Hién
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tai chwa xay dung dw 4n mdi, tuy nhién da cé
cac s6 liéu tham do téi mirc -500 va cho thiy
tiém nadng sé c6 du an khai thac xudng siu. Hé
théng khai thac cht yéu 1a 10 cho chia 16p ngang
nghiéng, va ap dung 10 cho' cot dai theo phwong.

4.2. Cdc gidi phdp ky thudt thwc hién dé hoan
thién hé théng théng gié6 khu mé

D€ hoan thién hé théng thong gi6 va ning
cao hiéu qua thong gié chung cia md, can phai
ap dung dong bo cac giai phap sau:

- Can thwong xuyén do kiém tra lvu lwong
gi6 vao cac 1o chg va gwong 10 chudn bi nham
dam bao yéu cau.

- Lo cho mic -140/-110.V11 1a 1o che dai,
hién vé diéu kién thong gié la dam bao twong
doi tot: nhiét dd khong khi van nhé hon 30°C
(nhiét do 28°C), nhwng d6 4m khong khi caa lo
cho nay twong déi cao (85%), diy 1a vao mua
dong, néu thoi tiét chuyén mua dm thip hodc
sang mua hé thi d6 am c6 thé tiang 1én va kha
nang sé 1a twong d6i néng birc khi d6 4m tang
t¢i 90%. Can tinh toan diéu chinh bé sung thém
gi6 sach vao 10 cho dé tao diéu kién vi khi hiu
tot hon.

- D6i véi cong tac thong gid cho cac gwong 1o
chuén bi cin phai quan tAm dic biét vé ning luc
cac quat gi6 st dung va chat lwong clia cac 6ng
gid, chat lwong ndi 6ng gid, dé gidm mirc do tén
that gié trén duwdng Ong va dic biét gitr khoang
cach hop ly ciia miéng éng gi6 dén gwong 1o dé
dam bao khong gian gan gwong 10 c6 téc d6 gio
phu hop, tao diéu kién vi khi hiu t6t nhat.

- Tai cac tram quat gi6 cin gia cong thém clra
kiém tra ché do lam viéc clia quat gié chinh tai
ranh quat gi6. Tai méi tram quat, ctra kiém tra
dwoc bé tri & ranh quat va cach quat khoang 10
- 15m véi kich thwéc 300 x 300mm. Cira kiém
tra c6 canh clra dong kin khi quat lam viéc, con
khi cin do ché d9 1am viéc cua quat (lvu lwong
va ha 4p) thi dwoc str dung.

- Viéc xac dinh ha ap chung ctia mé thong
thuong dwgc tién hanh nho do dac khao sat
thuc té, hodc tinh toan theo ly thuyét. Song cac
tri s6 nay nhin chung déu nhé hon gia tri thuec.
Vi vay, viéc xac dinh ché d6 lam viéc hop ly cia
quat sé thiéu chinh xac. Mat khac, cac dwong dic
tinh cta quat la nhitng dwong dac tinh dworc xay
dwng trén co s& diéu kién strc can chung trong
diéu kién tiéu chuln 1a strc cAn miu & nha may

san xudt. Cho nén, cac dwong dac tinh nay chi la
cac duong dic tinh ly thuyét. Do vy, dé dam
bao dd chinh xac, trong qua trinh van hanh tram
quat can dinh ky kiém tra xy dung cac duong
dac tinh thuc té cia tram quat (cé thé thuc hién
tir 3 dén 5 nam mot lwot).

- Cac ctra gi6 cia khu mo déu dwoc thiét ké
ché tao v6i twong 1a xay bang gach vira xi mang
va canh bang sit, ddm bao dd virng chic theo
yéu cau. Tuy nhién, cic ctra gié chwa thiét ké co
ciu dong dam bao chong ro gié nhw chiéu thong
gi6 xudi (cac ctra gié bi bénh dé tao khe hé rit
16m) khi tién hanh dao chiéu gié. Vi vay, khi dao
chiéu gy ra ro gié 16n (dac biét 1a cic ctra gié &
cac ctra 10: mirc +20, mrc +29 (2 tram quat
FBDCZ-4-No13 & khu Cao Thing):

+ Cac ctra gié cin gia cong thanh d& va dinh
huwédng dé ctra & phin nén 10, hoic cac chot dinh
vi cac canh ctra véi phan nén dwong 1o, hay co
thé thiét ké canh ctra ¢ co cdu canh kép dong
theo 2 16p twong rng khi thong gié xudi chiéu
va khi dao chiéu.

+ Khi ddo chiéu cin b6 tri thém nguwoi dé gac
tai cic ctra gi6, ddm bao cac ctra gi6 déu duoc
dong chan gio.

- Hién mé da dau tw 14p dit hé théng quan ly
an toan thong gid tai trung tdm va c6 man hinh
theo doi va cip nhéat. Vi viy, mo c6 thé xem xét
dau tu thiét bi dinh vi dé€ kiém soat va theo doi
quan ly cac doan can bo thyc hién di do khao sat
gi6 va khi trong mé khi dao chiéu (M. Shriwas
va F. Calizaya, 2018; MA Moridi va cOng su,
2015; AJH Nel va cong sw, 2018; Cao Khai
NGUYEN, Van Thinh NGUYEN, Van Quang
NGUYEN, 2019; Nguyen CAO KHAI1, Nguyen
VAN THINH, Nguyen PHI HUNG, Dao VAN CHI,
Nguyen VAN QUANG, 2020).

- Can t6 chirc xén stra cac tuyén 10 thwong
théng gio: Lo thuwgng mic -50/-10 va thuong
mic -10/+29 ddi véi tram quat mic +29; Lo
thwong mic -50/+0 va thwong mirc +0/+20 déi
véi tram quat mic +20 khu khai treong Cao
Thang dam bao du tiét dién thong gi6 (voi tiét
dién 7.4 -:- 9.4 m2).

- Can nang cao cong suat quat gi6 chinh tai
tram quat mic +20 dé dam bao lwu lwong gié
tinh toan (tir FBDCZ-4-No13 lén loai quat c6 cong
suat BDCZ-6-No17) hodc lap dit thém tram quat
gi6 loai FBDCZ-6-No17 tai ctra 10 mirc +60).

3



2 Nguyén Hong Cuong, Nguyén Cao Khdi./Tap chi Khoa hoc Ky thudt M6 - Pia chét 62 (3c).09

4.3. Pinh hwéng théng gié ldu dai cho khu
mo

* Vé phwong phdp théng gid va vi tri ddt quat

Cong tac théng gié cho khu mé Cao Thang
khi tiép tuc ké hoach khai thac dv an tir mirc -50
dén -160 van tién hanh nhw hién nay. Cu théla:

Thong gié chung cho khu mé si dung
phwong phap théng gi6 hut, véi 2 tram quat gié
chinh nhw hién nay: 01 tram quat (loai FBDCZ-
4-No13) tai ctra 10 giéng thong gié mirc +20; 01
tram quat (loai FBDCZ-4-N13, dat tai clra 1o
thong gi6 mirc +29.

Tuy nhién, néu san lwgng khu via 11 do tram
quat & mtrc +20 tang, thi nang lwc thong gié ctia
tram quat ndy dang st dung goc 13p canh +5°
(nang lwc dw trit ciia quat khong con). Khi san
lwong khai thac cta khu vuc dat 300.000
tdn/nam thi lwu lwong gié cho khu vue can la
khoang 55m3/s (Nguyén Cao Khai, 2019), vi vay
loai quat hién tai sé€ khong dap rng duoc yéu
ciu. Ching t6i dé xuit 2 phwong an (Babak G.A,
K.P. Bocharov, AT Volokhiev, 1982; V.V. Sobolev,
2007):

- Phwong an 1: Thay quat cti FBDCZ-4-No13
bing tram quat méi loai quat FBDCZ-6-
No17/2x110kW (hodc loai quat c6 céng suit
twong dwong).

- Phwong 4n 2: Lap dit thém tram quat gié
méi tai cra 10 mirc +60 bing loai quat gi6
FBDCZ-6-No17/2x110kW (hoac loai quat c6
cong suit dwong dwong).

* Dinh hwéng vé nhu cdu lwong gié chung cdn
dwa vao mo

Luu lwong gié chung cia mé can dam bao
dwoc nhu ciu gié sach nhw hién tai dé duy tri
phan san xut, dong thoi néu khu Cao Thing
huy déng thém 16 cho dé ting san lwong, thi nhu
cau gi6 khu vyec sé tang (néu véi san lwong ndm
2020 thi lvu lwong gi6 can cho mo la 48,4 m3/s,
va nhu vay 2 tram quat hién nay da lam viéc hét
cong sudt (déu da 1am viéc & goc lap canh cao
nhit). Lic do6 cin xem xét dén phwong an thay
d6i loai quat c6 cong sudt 16n hon cho khu vuc
ctra 10 +20, hodc lap dat thém tram quat gié méi
tai ctra 10 mirc +60.

* Pinh hwéng vé cong tdc théng gié cho 1o cho va
lo chudn bi

Cong tac théng gi6é cho 10 chuin bi, 10 cho
ngan doc via phan ting van dang dung phwong

phép thong gi6é diy véi cac quat gié cuc bd va
ong gi6 co6 chat lwong tét, cin ting cudng viéc
nang cao y thirc cia cadn b6 cong nhan trong viéc
bdo vé thiét bi théng gio, tranh truedng hop cong
nhan hay choc thung dng gi6 dé 14y gi6 sach khi
ngoi nghi,...

5. Két luian

Viéc nghién ctru hién trang thong gié khu khai
tredng mo than Cao Thang ndm 2019 dé danh
gia duoc thuce trang théng gié md, nhu: Mirc
do dam bao thong gi6, thwc trang cac cong
trinh thiét bi thong gié. Pac biét 1a danh gia
duwoc nang lyc cia cac quat gié chinh. Hién
nay, vé co ban cong tac thong gié la ddm bao
yéu ciu, tuy nhién con mot s6 van dé can phai
quan tim thwc hién dé nang cao hiéu qua
thong gid. Trong twong lai, véi diéu kién khu
mo phai tang san lwong khai thac theo thiét ké
thi sé phai tdng ndng lwc thong gi6. Chinh vi
vay, Cong ty can phai thuc hién cac giai phap
nhw di dé ra, dic biét 1a phai tinh todn dén
phwong 4n bd sung hodc thay thé tram quat
gi6 chinh c6 nang luc phu hgp méi dam bao
thong gié an toan.

Trén co s& nghién ctru cta bai bao, chiing t6i kién
nghi Coéng ty can thwc hién cac giai phap ky
thuit nham ning cao chit lwong cling nhu
hiéu qua thong gié md, dam bao an toan cho
san xuat.

L&i cam on

Tac giad xin chan thanh cdm on Cong ty than
Hon Gai-TKV, Tap doan Coéng nghiép Than -
Khodng san Viét Nam da cung cap sé liéu, tao

diéu kién cho tac gia trong qua trinh thyc hién
bai viét nay.
Poéng gop cua cac tac gia

TAc gia Nguyén Cao Khai hinh thanh y tuwéng,
trién khai cic ndi dung va hoan thién ban thao
cudi cua bai bao; Tac gia Nguyén Hong Cwong
trién khai thu thip thém tai liéu tham khao va
doc ban thao bai bao.

Tai liéu tham khao
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