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UNG DUNG PHAN MEM PFC? NGHIEN CUU CAC THAM SO HQP LY
TRONG SO PO CONG NGHE CO GIOI HOA KHAI THAC LO DOQC ViA
PHAN TANG CHO PIEU KIEN CAC VIiA THAN DAY, DOC NGHIENG
PEN DOC PUNG

Tém tit:

ThS. Nguyén Ngoc Giang
Vién Khoa hoc Cong nghé Mo -
TS. Song Wei Hua

Truong Dai hoc Ky thuat Cong trinh Liéu Ninh -
Trung Quéc

Vinacomin

Bién tap: TS. Lé Dirc Nguyén

Hién nay, van dé khai thdc hiéu qua phan triv lwong via than day doc van la mét bai todn khé ciia
nganh céng nghiép than va dwoc rdt nhiéu nha nghién ciru trong, ngodi nuede quan tam. Véi trinh dg
khoa hoc kj thudt phat trién nhw hién nay, viéc ing dung phan mém sé dé mé phéng, nghién ciru qud
trinh khai théac 16 cho sé gip ich rat 1ém cho viéc lwa chon tham sé cong nghé phit hop va hiéu qua
lam viée dwoc ndng cao. Noi dung chii yéu ciia bai bdo la vmg dung phan mém PFC?P dé nghién ciru
lica chon tham sé phit hop véi cong nghé khai thac co gidi hod doc via phén tang khi khai thic cdc
khu viee via day, doc nghiéng dén doc dimg tai cdc mé than ham 16 ving Qudng Ninh.

1. Dat van dé

Theo cac duw an khai thac mé than ham 10
vung Quang Ninh, trlr lwgng cac khu vuc via
day, déc nghiéng dén déc dirng chiém khodng
11% téng trir lwong huy déng!l. D& khai thac
phan tri lwong trén cac mé than ham 16 ving
Quang Ninh chit yéu ap dung céac so dd cong
nghé khai thac (CNKT) nhw: CNKT [0 doc via
phan tang chdng glu bang gla thuy lwc; CNKT
ngang nghiéng chéng gitra bang gia thuy lwc
XDY hoac gia khung thuy Iwc. Cac céng nghe
nay co ban da dap ¢ng yéu cau cla san xuét
giai doan trudc day, song do mirc dé co gidi hda
(CGH) chwa cao, han ché vé strc khang tai cua
thiét bi chéng git va cong tac khoan nd min, nén
thwc t& hiéu qua dat dwoc con thap, gia thanh
khai thac cao va ton that than I&n. Trén thé gisi
dé khai thac phan tri¥ lwong via day, déc trén
45° nhidu nwéc da dwa vao ap dung cong nghé
CGH khai thac v&i muc dich nang cao chiéu cao
phan tang va hiéu qua pha v& than néc. Trong
nwéc, nam 2007 va nam 2012 Vién KHCN Mé
da phdi hop véi cac cong ty than Vang Danh, Ha
Long ap dung th&r nghiém céng nghé CGH khai
thac, chéng gitr bang gian chéng KDT-1 va KDT-
2, khau than bang khoan né min, song két qua

trién khai ap dung thuc té chwa dat dwoc thanh
cbng nhw ky vong. Kinh nghiém trong va ngoai
nwéc cho thay, viéc lwa chon dwoc cac tham sé
hop ly cho céng nghé khai thac anh hwéng rat
I&n dén hiéu qua khai thac.

Tac gid ng dung phan mém mé hinh sb
PFC2° dé tién hanh nghién clru: chiéu cao phan
tang; bwéc thu hdi than ha tran; trang thai dich
doéng cuia than ha tran va da pha hoa sau khi khai
thac 16 cho. Qua dé lwa chon ra cac tham sb téi
wu cho céng nghé khai thac via day, déc nghiéng
dén dbc dirng.

2. Gi&i thiéu phan mém PFC?

PhanmémPFC? (Practice code 2 Dimensions)
do coéng ty ltasca phat trién, st dung phwong
phap phan t& roi rac d& moé phdng chuyén déng
cua méi trwong hat tron va sy twong tac qua lai
gitra cac hat®-Bl, dya trén ly thuyét dong hat dé
mo phéng sw lién két ctia cac hat don tao thanh
khéi hat va sy pha huy gay ra sy phan tach cac
hat. Phdn mém PFC st dung phuwong phéap toan
hoc dé phan chia ddi twong nghién ctvu ra thanh
hang ngan, hang van cac don nguyén, sau do st
dung két quéd mé phéng cuc bd dé nghién ctru
c4u thanh mé hinh tinh toan lién tuc cia bai toan
gia tri bién. Cac thi nghiém ngoai hién truwéng rét
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kho cé thé xac dinh dwoc méi tredng hat dé cau
thanh mé hinh, nhwng v&i céng nang manh mé
clia may tinh thi co thé giai quyét dwoc toan bd
van dé véi moé hinh dang hat. Mét vai dac tinh
co ban co thé tw ddng hinh thanh trén mo hinh.
Vi vay, rng dung phan mém PFC da tr& thanh
mot phwong phap hiéu qua dé& md phdng cac
véan dé co hoc rén va dong chay hat. Trong pham
vi nganh md, PFC la mét trong nhwng phadn mém
phd bién va hivu hiéu dé mé phéng cac sap dé
cla than ha tran va da pha hoad“ 1.

2.1. Ly ludn co’ ban cia phan mém PFC

Phan mém PFC dwa trén nguyén ly co ban
cla phan tlr dong lwc hoc® 7, thanh phan co
ban cla no la cac hat hinh dia hodc hinh cau,
str dung twong (Wall) lam gidi han ranh giéi. Khi
tinh toan khong bét budc xac dinh méi quan hé
vi m6 ciu thanh hat, ma van dé trén dwoc phan
anh théng qua tiép xuc cuc bd, do vay chi can
xa}c dinh cac thdng sb co hoc clia cac hat va lién
ket.

Pé thuc hién nghién ctru trén phan mém,
can xay dwng moét moé hinh sé mé phéng twong
dwong voi diéu kién thyc té. Sy chinh xac cla
mod hinh anh hwéng truc tiép dén tinh chuan xac
cla két qua nghién cu. Quy trinh co ban bao
gdm thiét 1ap mé hinh hinh hoc, xac dinh mé hinh
tiép xuc, gidi phap can bang ban dau va thiét lap
céac diéu kién bién. Tinh hop ly cla viéc thiét 1ap
tirng quy trinh dwoc xac thwe bang cach kiém tra
két qua phan héi cia mé hinh.

2.2. Gia dinh co’ ban cho tinh toan PFC

M6 hinh dong hat tuan theo cac gia dinh co
ban sau - 8- C4c phan t& hat trong mé hinh
duwoc coi la cac vat cieng; Sw tiép xuc gitra cac
hat chi xdy ra trong mét pham vi rat nhé, dé la

D6 cling tiép xuc Khe nut sinh ra

Khe nut sinh
ra béi do
chuyén ddng
xoay

Khe ntrt sinh ra

Tiép xuc diém 5 :
| bt Iue kéo

a. Mo hinh tiép xuc diém

tiép xuc diém; Do Ién cla lwc tiép xuc gitra cac
hat dwoc thiét 1ap theo dinh luat dich chuyén lwc;
Diém tiép xuc gitra cac hat co thé thém chirc
nang lién két; cac hat don nguyén cé thé |a cac
hat hinh dia (PFC?) hodc hinh ciu (PFC?®P).
Nhirng gia dinh nay vé co ban da dam bao tinh
hop ly trong khi don gian héa qua trinh tinh toan
dén murc I6n nhét cé thé.

2.3. M6 hinh céu thanh tiép xic ctua dong
hat

Dong hat théng qua cac md hinh ciu thanh
tiép xuc dé phan anh méi quan hé ciu thanh
cta vat liéu. M6 hinh cAu thanh tiép xuc duoc
phan ra lam 3 loai hinh: mé hinh dé cing tiép
xtc, mé hinh trwot tiép xic va mé hinh lién két
B M6 hinh dd cirng tiép xtc xac dinh méi quan
hé dan hoi gira lwc tiép xuc va dd dich chuyén
twong dbi clia cac hat. M6 hinh truot tiép xuc
chd yéu phan anh méi quan hé gitra lwc tiép xtc
théng thwdng va tiép tuyén (trong mé hinh nay
hai hat tiép xuc dwoc phép truot twong déi voi
nhau). M6 hinh lién két quy dinh cu thé lwc cét
binh thwdng va lwc cét tbi da ma cac hat cé thé
chiu dwogc. M6 hinh cAu thanh tiép xuc lién két
thuwong dwoc st dung trong md phéng sbé cla
vat lieu dat da. Phan mém PFC cho phép thiét
lap 2 loai mé hinh tiép xdc: mé hinh tiép xuc diém
va md hinh tiép xtc song song.

3. Nghién ctru lwa chon tham sé céng
nghé khai thac

Trong pham vi nghién ctru, tac gia dé xuét via
than gia dinh v&i cac théng sb diéu kién dia chat
nhw sau: via than c6 chiéu day trung binh 16m;
goc dbc via than trung binh 55°; vach tru thudc
loai 6n dinh trung binh. Ngoai ra tac gia lwa chon
cobng nghé co gi¢i hoa khai thac 16 doc via phan

- Lienket o
Lién ket khang cét tng thal
khang xoay / S
‘ ] g ’,7_ g
q ) \
! ' \
— e N OLién kit
o { ) et
it climg

Pha vy lién
két cirng

b. Mé hinh tiép xuc song song

Hinh 1: Hai loai mé hinh lién két
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tang (CGH DVPT) dé tién hanh nghién ciru lya
chon tham sb céng nghé phu hop.

Can clr d&c diém dia chét via than gia dinh,
&ng dung phan mém tinh toan PFC® dé mo
phdng s sap dd cla than ha trdn va cac tang
dat da bao quanh, qua d6 xac dinh dwoc tham
sb tbi wu cho so dd cong nghé khai thac CGH
DVPT. Cac mé hinh dwgc xay dwng véi nguyén
tac: khi thu hoi than ha tran, tai cung mot thoi
diém khdi lwong da pha hoa thao qua clra thu
hdi khdng duoc vuot qua 10% khéi lwong than
ha tran; chiéu cao 16 cho Iwa chon la 3m.

3.1. Xéc dinh chiéu cao tang hop ly

Trong so dd cdng nghé CGH DVPT, chiéu
cao thu héi than ha trdn va céng tac chéng gity
16 che' ¢6 anh hwéng qua lai lan nhau. V&i méi
chiéu cao thu hdi than ha trAn khac nhau khéng
nhing anh huwdng dén hiéu suét thu hdi than ma
né con anh hudng truc tiép dén tinh &n dinh cua
thiét bi chéng gitr. Dwa trén kinh nghiém &p dung
céng nghé CGH DVPT trong va ngoai nuéc, dé
lwa chon chiéu cao ha tran hop ly tac gia dé xuét
3 tham sb chiéu cao tang 1a 12m, 15m va 18m
dé xay dwng mé hinh danh gia. Trong mé hinh,
than dwoc biéu thi bang cac hat mau den voi
ban kinh ttr 0,15m dén 0,2m, da pha hoa dwoc
biéu thi badng cac hat mau trdng c6 ban kinh tir
0,2m dén 0,3m, chiéu cao khau guwong 16 cho
3m, chiéu cao dat da pha hoa la 80m, bwéc thu
hoi than 1,6m.

T hinh 2 cho thay, mac du chiéu cao than
ha tran khac nhau, nhung phéu thu hdi than ban
dau vé téng thé Ia twong déi dbi xirng. Do clra
thu hdi than ha trdn ndm & phia luwng cta gian
chdng, dan dén truc ctia phéu thu hdi than bj léch
so v&i phuwong thang dirng, né cling gay ra anh
hwéng nhéat dinh dén phan than va dat da pha
hod dwéi day phéu. Ranh gidi gitra than va da
pha hoa phia trwéc va sau twong tw nhu mét

Ty

a. chiéu cao phén tang 12m

c. chiéu cao phan tang 18m

Hinh 2. Tinh trang 16 cho sau khi thu héi buéc
dau tién

dwdng cong bac hai.

Bang cach mé phdng chiéu cao phan tAng véi
3 trwdng hop (12m, 15m, 18m) cho thay rang,
khi chiéu cao khdu gwong cé dinh, néu ta ting
chiéu cao tang than ha tran, khéi lwong than thu
hdi mdi chu ky khai thac sé tang, no rat dé xay
ra nguy co da pha hoa phia sau sé s&m tran vao
ctra thu hdi than khi lwgng than thu héi chwa dat
dwoc nhw ky vong, dan dén ton that than. Qua
dién bién qua trinh thu héi than khi 16 cho tién
guwong tr 0 dén 16m thay rd: trong cong nghé
CGH DVPT, khi chiéu cao phan téng la 15m,
than ha tran dwoc thu hoi mot cach tron tru, hiéu
suét thu hdi than cao; chiéu cao phan tang thay
ddi, thi hinh dang dwdng cong ranh gi¢i gitra
than va da pha hoa ciing thay dbi va khéng con
ddng nhét. Hién trang 16 che sau khi tién guwong
16m dwoc thé hién trong hinh 3.

Dwa theo nguyén tac déng clra thao than va
dirng thu héi khi khdi lwong da pha hoa thao
qua ctra thu héi khong dwoc vuot qua 10% khdi
lwong than ha tran, ddng nhat vé chiéu cao khau
guong, tac gia tién hanh téng hop danh gia hiéu
suét thu hdi than 16 chg theo tirng tham sé chiéu
cao phan tang khac nhau. Két qua tdng hop xem
hinh 4.

Vo
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b. chiéu cao phan tang 18m
Hinh 3: Hién trang 16 cho sau khi tién guong 16m

78

76

74

Hiéu suét thu héi (%)

70

68

12m

15m 18m

Chiéu cao phan tang (m)

Hinh 4: Hiéu suét thu héi than trung binh tai chiéu cao phén tadng khéc nhau

Xem hinh 4 thay rang, hiéu suét thu hdi than
I&n nhat 1a 77% twong trng v&i chidu cao phan
tang 15m, hiéu suat thu hdi thdp nhét khoang
72% twong (ng véi chiéu cao phan tAng 18m,
chiéu cao phan ting 12m c6 hiéu suét thu hdi
75%. Két qua nghién clru cho thay, hiéu suét thu
hdi than khong ti 1& thuan véi chiéu cao thu hdi;
ho&c tdn tai mot gia tri chiéu cao phan tAng hop
ly ma véi gia tri nay hiéu suét thu héi than dat
tdi wu. Trong diéu kién bai toan gia dinh, gia tri

chiéu cao phan tang téi wu 1a 15m.

3.2. X4dc dinh bwéc thu héi than

Trong so dd cdong nghé CGH DVPT, buéc
thu hdi than ha tran |a mét trong nhirng théng
sb6 quan trong, né anh hwéng rat Ién dén hiéu
suét thu héi than va ty 1& da Ian trong than. Néu
bwéc thu hdi than qua I6n, thi than ha tran sé
theo da pha hoa roi vao phia trong khu pha hoa,
gay ra ton that tai nguyén va hiéu suét thu hdi
thdp. Nhung néu buéc thu hdi qua nhd, sé gay
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a. Lo cho tién guong 3,2m b. Lo che tién guong 6,4m
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¢. Lo cho tién guong 9,6m d. Lo cho tién guong 12,8m

Hinh 6. Dién bién Io cho véi buéce thu hdi 1,6m
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tién guong 4,8m
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c. Lo cho tién guong 9,6m

d. Lo cho tién guong 12,0m

Hinh 7. Dién bién 16 cho véi bude thu hbi 2,4m

ra hién twong da pha hoa cuing theo than ha tran
di chuyén vao ctra thu hdi, né &nh huéng rat Ion
dén phdm lwong than thu héi. Gidm ty 1& da Ian
trong than thu héi, nang cao hiéu suat thu héi va
ngan than ha tran roi vao phia trong ludng pha
hoa 14 cac yéu té chi dao phai dwoc xem xét va
ciing 1a nguyén tac co ban cla thiét ké.

Can clr hién trang khai thac thwc té, théng
qua phan mém PFC? tac gid xay dwng cac mo
hinh v&i chiéu cao 16 che' 3m, chiéu cao I&p than
ha tran 12m, bwéc thu héi than dwoc phan ra
thanh 3 phwong an dé nghién ctu bao gém:
0,8m (twong dwong 1 bwdc tién gwong); 1,6m
(twong dwong 2 buwéc tién gwong); 2,4m (twong
dwong 3 budc tién guwong). Dién bién qua trinh
qua trinh thu héi than véi trng buwdc thu héi 16
chg xem hinh 5, hinh 6, hinh 7.

Pé dinh lwong va danh gia hiéu qua thu hdi
than theo cac phwong an nghién ctru, tac gia
tinh toan xac dinh hiéu suat than thu héi dwa
trén nguyén tac tdng sé than thu hdi dwoc so voi
tdng khéi lwong than trong pham vi tién gwong
[0 chg. Trong mé hinh, cac hat mau den biéu thi
cho khéi than, hat mau trang biéu thi cho da pha
hod, qua trinh mé hinh tinh toan dwa trén nguyén

tdc déng clra va dirng cong tac thu hdi than khi
khéi lwong da pha hoa qua ctra thao than tai mot
thoi diém Ion nhat 10%. Két qua téng hop thé
hién tai Bang 1.
Bang 1. Hiéu suét thu hoi than trung binh voi céc
buwéce thu hoi than khac nhau

Budc thu hoi 0.8 16 24
than/m

Hiéu suét thu

hdi than/% 69,31 77,13 72,8

Can ctr két qua tbng hop tai bang 1 cho thay,
& cung diéu kién dia chat, chiéu cao phan tang,
hiéu suét thu hoi cao nhat dat 77,13% voi budc
thu hdi than thwong ky 1a 1,6m (2 buwdc tién
guwong thu hdi 1 14n); hiéu suét thp nhat chi cé
69,31% v&i buwéc thu héi than thwdng ky 1a 0,8m
(1 buéc tién gwong thu héi 1 1an); con lai bwdc
thu héi than 2,4m (3 buwéc tién gwong thu hdi 1
lan) la 72,8%. Két qua trén cho thay rd, v&i didu
kién via than gid dinh ban dau, &ng dung phan
mém mé phdng PFC? nghién ctru tinh toan thi
chiéu cao phan tdng 15m va bwdc thu héi than
1,6m cho hiéu qua kinh té va ky thuat tét nhat.

n KHCNM SO 3/2020 * CONG NGHE KHAI THAC HAM LO



m

THONG TIN KHOA HOC CONG NGH

4. Trang thai dich dong cta than ha tran va
da pha hoa sau khi khai thac 16 cho

Duwa trén cac tham sb nghién ctu & trén,
tng dung phan PFC? tac gia xay dwng md hinh
nghién ctru pham vi va trang thai van dong dac
trung cla |&p than va dat da pha hoda khi khai
thac 16 che. M6 hinh dwgc xay dwng véi cac
thong sd nhw sau: chiéu cao 16 cho 3m, chiéu
cao |&p than ha trdn 12m, chiéu cao da pha hoa
phia trén |& 15m. Trong d8, cac hat mau den biéu
thi cho than v¢&i ban kinh tr 0,15m ~ 0,2m, cac
hat mau trang biéu thi cho da pha hoa véi ban
kinh 0,2m~0,3m. Dé thuan loi cho viéc quan sat
qua trinh dich chuyén cuta than va da pha hoa,
mdi ranh gidi 3m chiéu cao than tac gia dat mot
dwdng ranh gidi chi thi mau. Diéu kién ban dau
trwde khi khai thac mé hinh: van téc ban dau cua
céac hat bang -, chi chju tac dung ctia tw trong voi
gia tbc trong trworng g =9,8 m/s2 Trang thai ban
dau cla 16 cho xem hinh 8.

Hinh 8. Trang thai ban dau 16 cho
Tw dién bién van dong cua I&p than va da pha
hoa tai hinh 9 cho thay, ranh gi&i phan chia gitra
I&p than va da pha hoa so v&i dwdng ranh gidi
ly thuyét!'®-1'2 r4t twong déng. Két thuc qua trinh
thu hdi ban dau, diém danh dau ranh gi¢i chuyén
ddng co6 bién doé dich chuyén khac nhau, tang
dan theo huwéng tir trén xudng dwdi. Cac diém
ranh gi&i chuyén déng hinh thanh hé lun, khi két
ndi ching lai v&i nhau sé hinh thanh dwoc cac
dweéng cong tron. Do déc diém clra thao than thu
hdi nam phia lwng cta gian chéng, dan dén hai
dwdng cong hai bén ctia hé 1in khéng dbi xing,
truc hd Itn ciing bi léch theo phwong thang dirng.
Nhwng buwéc dau cla sy hinh thanh cac dudng
cong ranh gi&i da cho thay tinh hop Iy cha ly luan

phan tich. : o

Cung moé hinh nghién clru trén, moé hinh 16 b. Chiéu sédu ho lun; H=13m
cho tiép tuc khai thac thwong ky vai nguyén tdc  Hinh 9. Buong ranh giéi phén chia than va dé pha
dong clra thao than va dirng thu héi khi khéi hoa & chu ky dau khai thac
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Puong ranh gidi da va than

trude khi di chuyén gian chéng

Puding ranh gi¢i da va than sau
2 bude di chuyén gian chéng

Chiéu cao tang khai thac

Bién giéi dich chuyén cua than

trude khi di chuyén gian chong

Bién giai dich chuyén cua than

sau 2 budc di chuyén gian chong

ueln) By uey) oed NIy

a a

Bwéce ha tran

o=

Huong tién cua 1o chg

Hinh 10. So dé thay déi trang thai déc trung clia than va dé pha hoa trong chu ky khai thac

lwong than thao qua ctra tai mot thoi diém 1én
nhét la 10%. Trong pham vi nghién clru, tac gia
tién hanh khai thac 16 cho véi tdng la 8 chu ky,
twong dwong véi 16 bwdc di chuyén gian chdng
va chiéu dai tién gwong 16 cho 1a 12,8m. Tai
thoi diém dau va két thac cia mébi chu ky khai
thac, tac gia st dung phan mém PFC két hop
v&i phan mém Autocad dé xay dwng dwédng ranh
gi¢i phan chia gitra than ha tran va da pha hoa.
Qua d6, tbng hop va xay dwng dwong ranh gidi
dich déng cuia tang than va da pha hoa dac trung
trong chu ky khai thac. Két qua xem hinh 10.

Két qua tdng hop tirng chu ky khai thac 16
cho cho thdy: doc theo phwong dich chuyén
cta |6 cho, dwdng cong ranh gidi bén trai hiu
nhw khoéng cé sw thay dbi, dwdng cong ranh gidi
bén phai sé dich chuyén theo bwdc tién guwong
16 cho. Thoi diém gian chéng 16 cho di chuyén,
than ha tran va da pha hoa sé ha dan va chén
kin khoang khéng phia sau gian chéng. Qua 8
chu ky khai thac 10 cho, tac gia dwa ra nhan dinh
nhw sau: dién bién dich déng dwoc chia thanh
hai giai doan.

Giai doan 1: qua trinh than va da dich déng tw
do dé cheén 14p khodng khéng dé lai sau khi gian
chdng di chuyén.

Giai doan 2: qua trinh dich déng cla than va
da khi tién hanh thu héi than ha tran qua ctra
thao than.

5. Két luan

Bai viét da »ng dung phdn mém PFC® dé
md phdng va nghién ciru cac tham sb chiéu cao
phan tang, buwdc thu héi than ha tran anh huéng
nhw thé nao dén hiéu suét thu héi than trong
cobng nghé co gi¢i hoa khai thac 16 doc via phan
tang. Két qua khai thac mé hinh véi diéu kién
gid dinh cho thdy, chiéu cao phan tdng 15m va
bwéc thu hdi 1,6m cho ra cac théng sé kha quan
ma cong nghé CGH DVPT dat dwgc. Ngoai ra,
bai bao ciing st dung phan mém PFCZ két hop
véi phan mém Autocad dé nghién ctvu su thay
ddi ranh gi¢i dich déng clia da pha hoa va than
khi di chuyén gian chéng va thu héi than ha tran.
Phwong phap nghién ctru trén phdn mém PFC2P
cho céach nhin tric quan vé dién bién dich dong
khéi than va da pha hoa khi khai thac 16 cho. Két
qua nghién clru trén phan mém goép phan giup
cac don vi nghién ctru, thiét ké lwa chon théng
s6 céng nghé hop ly, nang cao hiéu qua khai
thac via than day, déc nghiéng dén déc dirng.
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Application of PFC2D software to study the reasonable parameters in the flow
chart on the mining mechanization for slice drifts of thick and inclined - to- steep
coal seams

MSc. Nguyen Ngoc Giang - Vinacomin - Institute of Mining Science and Technology
Dr. Song Wei Hua - Liaoning University - China

Abstract:

Currently, the issue of effective exploitation of thick and slope coal seam reserves is still a difficult
issue of the coal industry and also concerned by many domestic and foreign researchers. With the
current level of scientific and technical development, the application of digital software to simulate
and research the longwall mining process will be of great help for selecting the appropriate and
effective technology parameters. The main content of the paper is the application of PFC2D software
to study and select parameters suitable for the mechanized mining technology of slice drifts when
thick, inclined to steep seams are exploited at underground coal mines in Quang Ninh area.
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A THONG TIN KHOA HOC CONG NGHE MO

DANH GIA THU'C TRANG TAI NAN LAO PONG TAI CAC MO THAN
HAM LO VA PE XUAT MQT SO GIAI PHAP NHAM HAN CHE NGUY CO
GAY MAT AN TOAN

Tém tit:

ThS. Dinh Van Cwong, TS. Trinh Dang Hung
KS. Hoang Phuwong Thaio
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tdp: TS. Nhiv Viét Tuin

Tai nan lao déng la vin dé ton tai cia Tap doan Cong nghzep T han — Khoang san Viét Nam ciing
nhir cdc don vi khai thac than ham 16, gay ra thiét hai rdt 1ém vé ngum va cua. Thoi gian qua, tdp
doan da thuwce hién nhiéu giai phdp, nham han ché nguy co gay mat an toan lao d‘ong Bai bdo phan
tich d‘anh gia thue trang tai nan lao dong tqi cac mo than ham 16 va tong hop mot so giai phdp da va
dang trién khai thue hién, tir d6 dinh hiedng mot sé giai phdp dé giam thiéu tai nan va ndng cao mirc

do an toan trong thoi gian toi.

1. Dat van dé

Nghién clru gidm thiéu nguy co mét an toan
lao ddng trong khai thac than ham 16 la van
dé ludn dwoc Tap doan Céng nghiép Than —
Khoang san Viét Nam dac biét quan tam, v&i cac
gidi phap thuc hién déng bo, tir ddi mai ky thuat,
céng nghé dén tuyén truyén, gido duc, dao tao
nang cao y thirc, trach nhiém cua can bd quan
ly va ngwdi lao dong. Két qua da cho phép giam
dang ké sbé vy, tan suét ciing nhw sé ngudi chét
trong cac vu tai nan lao déng so va&i giai doan
trwdc day. Tuy nhién, theo ké hoach, cac mé
sé ngay cang khai thac xubng sau va di xa hon,
cung v&i do, cac nguy co mat an toan ciing sé
tang theo twong (ng. Do d6, can phai danh gia
thwc trang tai nan lao déng thoi gian qua, dé co
cai nhin téng quat, xac dinh rd cac nguyén nhan

35
26
20
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1 1
11
| i

1718

1515 1516

co ban, tr d6 dé xuét cac glal phap phu hop dé
gidm thiéu nguy co gay méat an toan trong thdi
gian t&i tai cac mé than ham 1o.

2. Thywe trang TNLD ham 16 nghanh than
Viét Nam giai doan 1995+2019 va cac giai
phap trng xr da thwc hién

2.1. Thwc trang tai nan lao déng trong
nganh than Viét Nam

Trong giai doan tr nam 1995+2019, trong
nganh Than da xay ra 466 vu tai nan nghiém
trong, lam chét 614 nguwoi, trung binh méi ndm
xay ra 19 vu/25 ngudi chét. Theo thdi gian, dién
bién sb vu tai nan va sb ngudi chét c6 xu thé
tang dan trong giai doan tlr nam 1995-2006, tw
09 vu/ 09 ngwdi chét nam 1995, Ién 33 vu/50
ngwdi chét nam 2006, sau dé gidm dan xudng

con 15 vy/16 ngudi chét nam 2018, chi con 13

BTong so vu  ®Téng sé ngudi chét

1516 1616

1314

o > o %
09‘3 & \o,q e \qq"’ S QQ & @'5 Ng QQ d° QQ '\«QQ & Q\ N B\ Q\"J S Q\‘3(&\ Q\ S Q\“

Hinh 1. Téng hop s6 vu tai nan lao dong va sé nguoi chét giai doan 1995 + 2019 cua nganh than Viét Nam
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Hinh 2. Chi tiét ty Ié tai nan theo tinh chat va céng doan sén xuét

Chu quan (CQ)
73%

mKhach quan (KQ)

vu/14 ngudi chét nam 2019, chi tiét thé hién
trong hinh 1.

Phén theo cac loai hinh twong trng cac céng
doan san xuat clia cac moé than ham 10, tai nan
do sap db 16 chiém ty I& I&n nhat, t&i 36% s6 vu
tai nan va 35% sb nguoi chét; tiép theo 1a tai
nan xay ra trong cong tac van tai, chiém 23% sb
vu va 19,54% sb nguoi chét. Dang cha y la tai
nan chay né khi mé tan chi chiém 1,93% vé sé
vu tai nan (09 vu) nhwng lai chiém dén 10,42%
vé sb nguoi chét (64 ngudi). Mot sb Iinh vuc
khac cling thwong xay ra tai nan nhw dién giat,
buc nwéc, nd min, ngat khi, gay thiét hai nghiém
trong vé nguwoi. Thue té nay ciing cho théy, tai
nan lao ddong dan t&i chét nguwdi trong nganh
than c6 di&n bién hét sirc phirc tap, chi tiét thé
hién trong hinh 2.

Phan theo tac nhan va dbi twong gay tai nan,
cac vu tai nan xdy ra chi yéu do nguyén nhan

EChu quan (CQ)

Khach quan (KQ)
3%

KQ & CQ
Hinh 3. Chi tiét ty 1é s vu tai nan theo nguyén nhéan

chd quan (chiém 73%), vira chd quan két hop
khach quan (24%), sb vu tai nan hoan toan do
nguyén nhan khach quan chi chiém ty 1& rat nhd
1a 3%, chi tiét thé hién trong hinh 3.

2.2. Phén tich nguyén nhéan

Két qua thé hién trong ndi dung trén cho thay,
tai nan lao dong thoi gian gan day da cé xu
hwéng gidm ca vé sb vu va sbé ngudi chét. Pat
dwoc két qua nay la sw nd lwc rat Ién clia cac co
quan quan ly Nha nwéc, cling nhw toan nganh
than, v&i mét loat cac giai phap déng bd dwoc
thye hién, cu thé la:

* Nhém cac giai phap ky thuat, cbng nghé:

Vé cong nghé khai thac 10 cho, giai doan
ttr 1995-2006, cac cong nghé dugc sir dung cé
muirc d6 co gidi hdéa rat thap, hau hét 1a cac 1o
cho khai thac bang khoan nd min, chéng git
bang cot thiy lwc don va vi gb, cé strc khang

.'9 JAS: -ANE
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tai thap, su lién két gitra cac vi chdng trong 10
cho han ché, tr d6 da xay ra hang loat cac vu
tai nan lién quan dén sap dé 16 cho. Giai doan tir
2007 t&i nay, cac cong ty than hdm I6 da dau tw
déi mai cong nghé, cac vi chéng td hop co sirc
khang tai cao, kha nang lién két chat ché gitra
cac don nguyén trong 16 chg nhw gia khung, gia
xich, gian chéng tw hanh da dwoc ap dung rong
rai tai cac mo, cung véi d6 mirc d6 an toan dwoc
nang cao, sb vu tai nan lao déng gidm di ro rét.

Déi v&i cdng tac dao 16, vi tri va tac nhan
gay tai nan phan I&n |a do sap dé than, da
noc, hong 10 (chiém trén 60%) va tai nan do
nd min (trén 20%). Nguyén nhan chi yéu la do
ngudi lao ddng khéng chap hanh dung cac bién
phap ki thuat an toan da dwoc quy dinh trong
bién phap thi cdng, nhw khoan né min vwot qua
tién d6 chdng, nd min véi lvong thudc nd vuwot
qua quy dinh, gay réng néc, héng, 16 lwu khéng
I&n, cong tac kiém tra tai vi tri lam viéc thiéu chat
ché& nén khong phat hién dwoc tinh trang 16 yéu,
cac vi chéng mat lién két, dan dén than, da trén
néc 16 va hong dot ngdt dé xubng lam dd cac vi
chbng gay tai nan. Dé giai quyét van dé, cac
céng nghé dao 16 tién tién da duoc trién khai
ap dung trong nganh than nhw co gi¢i hoa
dao 16 bang may combai, da cho phép han
ché gan nhw hoan toan céc rui ro lién quan
dén vat lieu nd. Vi chéng chi déng bang loai
két cAu neo da day manh ap dung, cho phép
phat huy kha nang tw mang tai ctia khéi than,
da va loai bd kha nhiéu cac sw cb tai nan do
tut I& noéc va hong 16. Bén canh do, giai phap
khoan né min tao bién ciing ngay cang dwoc
chd trong, da nang cao dwoc chat lwgng né min,
bién va gwong 16 sau tach pha 6n dinh.

DPbi voi cong tac théng gid, thoat nwéc,
Nganh than da tirng xay ra mét sb vu tai nan
nghiém trong, gay hau qua cuc I&n ca vé nguoi
va clia nhw vu nd khi mé tan tai Céng ty than Mao
Khé nam 1999, lam chét 19 nguwoi, tai Cong ty
than Khe Cham ndm 2008, lam chét 11 ngudi,
hay cac vu tai nan buc nwéec tai cac cong ty than
Méng Dwong, Dwong Huy, ... Nguyén nhéan la
do trinh d6 ky thuat ciia nganh noi chung, cac
don vi than ham 16 néi riéng trong giai doan
trwdc 2006 con lac hau, viéc xac dinh nguy co
vé khi co’ ban chi dwoc kiém soat bang cac may
do cam tay, thiéu kip thoi trong canh bao, nhiéu

khai trirdng mo khai thac ngay bén dwéi cac khu
vire da dwoc khai thac tir thdi Phap hay cac don
vi khai thac khéng hgp phap, da hinh thanh cac
tui/lvung chira nwédc ma khéng cé théng tin, co
s& tai liéu dé dwa ra bién phap ngan ngwa phu
hop. Tuy nhién, tr nam 2007 t&i nay, toan bd
cac md duoc trang bi hé théng giam sat quan ly
khi tap trung, mang lwéi dau do phu hop da cho
phép phat hién kip thdi cac vi tri cd nguy co’ vé
khi dé& canh bao va cé giai phap tng xt kip thovi.
Trong coéng tac tham do nwéc, cac moé da duoc
trang bi cac may khoan tham do, thao nwéc céd
nang lwc khoan sau (t¢i vai tram mét), goc khoan
da dang dé thi cdng ngay tai gwong 16. Di cling
v&i do, tai nan lién quan dén buc nwéc, buc bun
cling ngay cang giam.

Trong cong tac van tai, phan 1&n tai nan xay
ra & hinh thirc van tai goong, chi yéu la nguyén
nhan chd quan do nguw®i lao dong vi pham trong
cong viéc don dich, trao dbi va x& ly cdm goong.
Bén canh do, cac dwong 16 van tai qua thdi gian
ton tai da bi nén Ian, bién dang thu hep tiét dién,
gay &nh hwdng dén hanh lang an toan cho nguoi
di lai va thiét bi van tai, nhwng khéng dwoc chéng
xén kip thoi cling da gop phan gay tai nan. Thoi
gian gan day, v&i cac mé mai hay cac khu san
xuét méi, hinh thirc van tai da dwoc dich chuyén
sang hinh thirc van tai lién tuc bang bang tai, qua
do6 cho phép nang cao nang lwc van tai va mdc
dd an toan cho ngu¢i lao dong.

V@i cong tac van hanh, stra chira thiét bi dién,
cung voi sy déi mdéi vé céng nghé trong cac
cong doan san xuét, sb lwong va ching loai thiét
bi dién cia cac md ham 16 TKV ngay cang phong
phud. Tuy nhién, bén canh cac thiét bi dwoc dau
tw ma&i, nhiéu thiét bj dién dang str dung da dwoc
d4au tw nhiéu n&m, stra chiva nhiéu lan, thiéu phu
tung thay thé, khéng dap (rng duoc yéu cau vé
ky thuat va an toan. Trong khi do, tai mét s6 don
vi cac ro' le bao vé ro hoac ap té6 mat khéng phat
huy tac dung, khdong tac déng khi cé dong ro,
cong tac tiép dat bao vé chwa dwoc chu trong.
Déc biét, véi cac may khoan dién cam tay,
cac sy cb ro dién thuwdng xay ra va gay tai nan
ché nguoi. Dé cai thien van dé nay, TKV co chi
trwong va cac mé trong cac dw an dau tw duy tri
san xuat hang nam déu cé ké hoach dau tw ddi
mai dé dan thay thé cac thiét b dién cii bang cac
thiét bi m&i, wu viét hon vé ky thuat va an toan.
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Bén canh do, tai cac mé da loai bd gan nhw hoan
toan cac may khoan dién cam tay, thay vao dé |a
cac loai may van hanh béng nang lvong khi nén,
da cho phép nang cao mc d an toan va giam
thiéu TNLD lién quan dén sw cb dién giat.

* Nhém cac gidi phap vé hé théng quén ly
an toan:

Hé thdng quan ly an toan da dwoc td chivc chat
ché theo nganh doc tr cac co quan quan ly nha
nwéc tdi cac don vi khai thac than ham 16. Chirc
nang, nhiém vu cla ting té chirc, ca nhan dwoc
quy dinh rd rang bang van ban. Cac co quan, tb
chirc phdi hop véi nhau nhip nhang, hiéu qua.
Cu thé, & vai trd quan ly Nha nuwéc, B6 Cong
Thwong da ban hanh va cap nhat, hiéu chinh
ban hanh stra d6i mot sd quy chuan, quy pham
trong khai thac than ham 16 nhw Quy chuan ky
thuat qudc gia vé an toan trong van chuyén, bao
quan, sr dung va tiéu huy vat liéu nd céng nghiép
(QCVN 02:2008/BCT), Quy chuén k¥ thuat quéc
gia vé an toan dién (QCVN 01:2008/BCT), Quy
chuén ky thuat quéc gia vé an toan trong khai
thac than ham 16 (QCVN 01:2011/BCT), Théng
tw sb6 43/2010/TT-BCT ngay 29/12/2010 ctia Bod
Cong Thuwong “Quy dinh cdng tac quan ly an
toan trong nganh Céng Thwong”, ...

O pham vi Tap doan, trén co s& ké hoach san
xuét hang quy, hang nam, cac don vi khai thac
than ham 16 déu phai xay dwng ké hoach tng
ctu sy ¢b trinh Tap doan théng qua. Tat ca cac
coéng nghé khai thac déu cé quy trinh thwe hién,
bién phap ky thuat an toan; cac thiét bj déu cé
quy trinh van hanh, bao dwéng, stra chira. Cong

________________________________

tac dao tao, huan luyén an toan cho can bd quan
ly, nguwdi lao déng dwoc chu trong va ngay cang
thwc hién thuye té, chat lwong hon. Tt ca cac md
déu c6 Phong an toan 1a noi phu trach cong viéc
huén luyén an toan cho céng nhan. Ngoai ra, cac
|6p dao tao, huén luyén cia Tap doan, Trung
tam Cép ctu Md va Trung tdm An toan Mé da
gitup cho nhirng nguwoi lam viéc tai mé cé thém
nhirng kién thirc bd sung, cap nhat lién quan dén
an toan Mé.

3. Dé xuat mét sé giai phap han ché nguy
co méat an toan va TNLD tai cac mé than ham
16 TKV

T két qua diéu tra cac vu TNLD tai cac md
ham 16 TKV thdi gian qua, két hop véi mot sé
nghién clru chuyén sau vé cong tac an toan cla
mot sb tac gid nwéc ngoai [4] cho thdy, nguyén
nhan gay ra cac sw ¢b tai nan la do t6 hop mot
s6 loai hinh yéu t6 dan xen twong hé, khic ché
lan nhau. Cac chuyén gia vé linh vwc an toan
cho rang, phan Ién cac nguyén nhan gay ra tai
nan chi yéu |a do chinh con ngudi, con yéu té
k§ thuat cong nghé va trang thiét bi la van co thé
phong tranh dwgc. Nhan dinh nay hoan toan phu
hop v&i két qua phan loai TNLD theo nguyén
nhan giai doan 1995-2019 clia nganh than Viét
Nam dwoc thé hién trong biéu dd hinh 3 (t&i 73%
vu TNLD do nguyén nhan chd quan). T két qua
diéu tra hién trwdng va phan tich di¥ liéu, cé thé
xay dwng mé hinh cac nguyén nhan gay ra sw
cb tai nan dwoc thé hién trén hinh 4, gdm cac
van dé co ban la: (1) Thuc day lgi ich kinh té; (2)
Yéu tb quan ly; (3) Yéu td con ngudi; (4) Diéu

______________________________

Nguyén nhan gian tiép

________________________________

________
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kién tw nhién (dia chat); (5) Trinh dd céng nghé
va thiét bi.

Trwéce tién can phai néi rang, dé tang loi ich
kinh t&, thi tat yéu phai lam viéc, nhung loai bd
tat ca céac quy dinh, quy pham va nhung moi
nguy hiém dé lam viéc nhiéu hon nira nhdm thuc
day loi ich kinh té, thi d6 chinh la thoi diém ma
nhiéu sw cb tai nan xay ra. Co thé néi, thuc day
loi ich kinh t& 1a nguén gbc gay ra nhiéu sw cb
mét an toan nhéat. Tiép theo 1a hanh vi khéng an
toan cla con ngudi nhu: yéu td quan ly, yéu té
con nguwdi, v.v thudc vé nhém cac nguyén nhan
trwc tiép gay ra cac sw cb. Tiép theo do la diéu
kién tw nhién, diéu kién dia co md, k¥ thuat cong
nghé, trang thiét bi, vat liéu két cAu chéng va cac
yéu t6 khac thudc vé cac nguyén nhan gian tiép
gay ra cac sy cd. Sy dan xen gitra cac nguyén
nhan gian tiép va truc tiép nay sinh ra cac hanh
vi, tinh trang méat an toan, dan t&i cac sy cb tai
nan xay ra.

Trén co s& do, d& han ché nguy co mat an
toan va giam thiéu TNLD, nhom tac gia dé xuét
mot sb giai phap theo cac mé hinh nguyén nhan
dwoc thé hién trong hinh 4 nhw sau:

- Gidi phép cho yéu té quan ly va con nguoi:

Déi voi géc dd quan ly, phai quy dinh cu thé,
ro rang trach nhiém ca nhan vé cbng tac an toan
tai cac md, xay dwng cac ché tai x&r phat vi pham
an toan lao déng. Py manh hon niva cdng tac
kiém tra, giam sat thwc hién céng tac phong
nglra sw cd, kiém tra dinh ky cong tac an toan va
tng clru, tim kiém ctru nan tai don vi, nham thuc
hién tét cdng tac phong ngtra sw ¢b tai nan trong
khai thac. Déi v&i géc d6 nguodi lao déng, phai
thuwdng xuyén dwoc huan luyén, tuyén truyén dé
hiéu biét rd vé cdng viéc va nang cao y thirc tuan
tha quy trinh, quy pham trong thwc hién. Dé hién
thwe héa ndi dung nay, thoi gian gan day, rat
nhiéu I&p hun luyén, bdi dwéng vé cong tac an
toan cho dbi twong la can bd quan va cong nhan
truc tiép do TKV, Trung Tam Cép ctru md, Vién
KHCN Mé da dwoc té chire. Noi dung gidng day,
tinh thuwc tién, chat lwong chuong trinh ngay
cang dwoc nang cao, qua dé gop phan rat Ion
vao viéc giam thiéu TNLD tai cac cong ty than
ham 16. Thoi gian t&i, can tiép tuc ddy manh hon
nira cong tac nay, dong thdi, khéng ngirng cai
tién chuong trinh, bai glang cho phu hop, dac
biét can phal xay dwng nhiéu hon niva cac video
tuyén truyén an toan, dé cho dbi twong truc tiép

la ngudi cdng nhan tiép thu nhanh nhét, hiéu
qua nhét.

- Gidi phap cho céc yéu tb ky thuéat céng nghé:

Trwéce tién, phai ddi méi ap dung cac cong
nghé khai thac 16 chg c6 mirc dd co gidi hda cao,
loai bd cac loai hinh vat liéu chdng don chiéc c6
strc khang tai thap, nang nhoc, lién két gitra cac
vi chdng 16ng l1&o nhw vi gb, thiy lwc don, gia
thay lwe XDY, sang st dung cac vi chéng t6 hop
c6 strc khang tai Ion hon, lién két gitra cac don
nguyén trong 16 chg chat ché hon (gia khung, gia
xich, gian chdng tw hanh), dé nang cao mtrc do
an toan cho qua trinh khai thac, dac biét trong boi
canh cac mdé ham 16 ngay cang phai déi mat voi
tinh trang ap lwc mé Ién do khai thac xudng sau
hon nhw hién nay. Trong cdng nghé dao 10, day
manh ap dung loai hinh két cdu chéng gilr chu
doéng bang cac loai vi neo (neo chat déo cbt thép,
neo cap, bé tong phun), cac giadi phap cong nghé
gia cwong khu veee dwong 16 thi cdng trong da
yéu nhw bom ép vira xi mang, héa chét, ... Bén
canh do, phai mé rong ap dung cac moé hinh, day
chuyén cong nghé dao 16 bdng may combai, hay
st dung céc td hop thiét bi co gi¢i hda cong tac
khoan, xtic d& gidm mdrc d6 nang nhoc va nang
cao mirc d6 an toan lao dong. Déi voi cbng tac
van tai, tang cwong st dung hinh thirc van tai
lién tuc thay thé cho hinh thirc van tai goong dé
nang cao nang lwc van tai va han ché rai ro
mat an toan. Tang cwdng ng dung cac tién bod
vé tin hoc hoa, tw ddng hda cho cac cong doan
san xuét, d&c biét la trong cdng tac quan ly, giam
sat an toan chay nd khi, hay tai cac khu vuc yéu
cau cao vé an toan va mic do chuan xac trong
van hanh nhw hé thdng ti truc, hdm bom, ...

- Gidi phép cho yéu té diéu kién tw nhién:

Khai thac md, ban chat chinh 1a sw tac dong
vao tw nhién, pha hiy sw can bang vén cé cla
né dé thu lay cac loi ich theo chi dich ctia minh.
V&i cac moé than ham 10, chinh 1a sw khai dao,
hinh thanh cac khoang tréng trong dia ting dé
thu lay tai nguyén than, kéo theo dd, cac trang
thai can bang tw nhién vé dia chat cong trinh,
dia chat thiy van, trang thai (rng suét bj thay dbi
va tac dong nguoc trd lai cac cong trinh, thiét bj
mo va con ngudi lam viéc trong d6. Nhw vay, cé
thé hiéu rang, d& dam bao an toan va han ché
TNLD, van dé rat quan trong dwoc dat ra la phai
hiéu ré diéu kién tw nhién, dw bao dwoc cac thay
déi cha tw nhién khi chiju tac doéng cla codng tac
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khai thac mé, dé tir d6 cé cac giai phap téng thé
trng Xt cho phu hgp. Do do, cong tac tham do
phai dwoc nang cao vé chat lwong, dé cung cap
cho céac nha thiét k& quy hoach tai liéu dau vao
c6 tinh chinh xac cao nhét, tv d6 cho phép loai
bé cac rdi ro & tam vi mé. Bén canh do, dbi vai
céan b lam cong tac thiét ké, phai khéng ngirng
dwoc dao tao, nang cao trinh dd, dé cé thé hiéu,
phan tich, dw bao cac yéu tb rai ro trong thiét ké
c6 nguyé&n nhan xuét phat tir diéu kién tw nhién
nhw yéu té nwéc, khi, ap lwc mo, ... tlr d6 dwa ra
cac két qua tinh toan dam bao hai hoa cac yéu
t6 k¥ thuat, an toan va kinh té.

4. Két luan

Cac giai phap nang cao mrc dd an toan, giam
thiéu TNLD trong khai thac than hadm 16 duoc
TKV trién khai thoi gian qua da mang lai hiéu
qua thiét thuc, s6 vu tai nan lao dong va sé ngudi
chét trong vong 10 ndm gan day gidm rd rét so
v&i giai doan trwdc. Thoi gian téi, cac moé ham
|6 ngay cang khai thac xudng sau va di xa hon,
diéu kién khai thac kho khan, phtrc tap hon, kéo

theo d6 la cac rli ro mét an toan ciing tang theo.
Dé& dam bao an toan trong qua trinh san xuét,
céac giai phap dong bo da va dang trién khai cta
TKV can tiép tuc dwoc ddy manh va hoan thién
dé nang cao hiéu qua ap dung.

Tai liéu tham khao:

[1]. Nguy&n Anh Tuan, 2009. Nghién ctru phan
tich danh gia tai nan chét nguoi trong khai thac
than va dé xuét cac giai phap téng hop nang cao
mtrc d6 dam bao an toan lao dong, Vién Khoa
hoc Céng nghé Mé - Vinacomin.

[2]. X&y dwng ndi dung cbng tac quan ly an
toan trong linh vuc khai thac than hdm 1o theo
quy dinh tai Théng tw sb 43/2010/TT-BCT ngay
29/12/2010 cta Bo Céng Thuwong, Vién Khoa
hoc Céng nghé Mé - Vinacomin, 2013.

[3]. TrAn TG Ba, 2010. Khdo s&t, danh gié hién
trang tai nan lao dong do nguyén nhan nguwoi lao
doéng vi pham quy trinh, quy pham trong khai
thac than hdm lo. Xay dwng cac gidi phap nham
gidm thiéu tai nan lao déng trong khai thac than
ham 16 (ap dung thi diém cho mét sé don vi).

Assessment on the status of occupational accidents at underground coal mines
and proposals on some solutions to limit the risk of unsafety

MSc. Dinh Van Cuong, Dr. Trinh Dang Hung, Eng. Hoang Phuong Thao
Vinacomin — Institute of Mining Science and Technology

Abstract:

The accident at work is a remaining issue of Vietnam National Coal - Mineral Industries Holding
Corporation Limited as well as, of underground coal mining units, which results in great loss of life
and property. Over the past time, Vinacomin has implemented lots of measures to limit the risk of
labor unsafety. The article analyzes and assesses the current situation of occupational accidents in
underground coal mines and summarizes a number of solutions under being implemented, thereby
some solutions are given to reduce accidents at work and enhance the level of safety in the coming

time.
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NGHIEN CUU XAY DUNG TIEU CHUAN NEO CAP DUNG TRONG CAC
MO HAM LO THUQC TAP POAN THAN KHOANG SAN VIET NAM

ThS. Phi Van Long, ThS. Poan Ngoc Canh
TS.Trinh Pang Hung
Vien Khoa hoc Cong nghé Mo-Vinacomin

Bién tip: TS. Nhir Viét Tudn
Tém tit:
Trén co SO cdc tiéu chuan vé neo cdp dung trong mo ham lo cua cdc nuoc co nén cong nghiép mo
phat trién tren thé gidi, bai bdo nghién ciku, lwa chon va xdc dinh cdc ndi dung co ban dé xdy dung
tiéu chudn vé neo cdp sir dung trong cdc mé than ham 16 thuée Tdp dodn Cong nghiép Than Khodang

san Viét Nam (TKV), nham ndng cao chdt lwong cdc san pham neo cdp ché tao trong nuée.

1. Dat van dé

Tai cac mé ham 16 thuéc TKV hién nay, cac
loai neo va phu kién chii yéu nhap tir Trung Quéc,
mot s6 phu kién nhw lwéi thép, tAm dém neo chat
déo cbt thép, neo cap da budc dau dwoc mot sb
don vi san xuat & trong nwéc, song van chwa cé
tiéu chuan dé ap dung cho cac don vij trong tap
doan. Theo ké& hoach, khéi lwong mét 16 chéng
gitr bang neo tai cac md than hdm 16 sé tang
trwdng rat nhanh, cing véi do6, nhu cau vat tw
neo ciing tang theo twong tng. D& gilp cac nha
quan ly, cac don vi san xuat c6 hanh lang phap
ly phuc vu cho céng tac quan ly, kiém soat chat
lwong san pham, déng thdi ddm bao chat lwong
dwong 16 thi cdng chéng gitr bang neo, bai bao
da lya chon va xac dinh cac ndi dung co ban dé
xay dwng tiéu chuan vé neo cap sl dung trong
cac mé than ham 16 nham dap wng yeu cau trén.

2. Téng quan vé cac tiéu chuan ché tao
neo trén thé gi&i va trong nwéc

Tai cac nwdc cd nén cdng nghiép mé phat
trién nhw: Trung Quéc, My va Nga da s dung
neo dé chdng gitr cac cong trinh ngam tr nhirng
nam 70 cua thé ky XX. Pén nay, neo da dwoc
st dung phd bién va cé cac tiéu chuan quy dinh
chi tiét cho tirng loai phu hop véi diéu kién cu
thé cta trng nwdc. Tai My c6 cac bd tiéu chuan
vé neo nhu: Tiéu chuadn ASTM 432-13: Tiéu
chuan ky thuat cho thanh neo va phu kién cho
neo trong bé téng. Tiéu chudn ASTM D4435 -
04: Phwong phap thtr kha nang kéo cla neo.
Tiéu chudn ASTM D4436 — 13e1: Phwong phap
thir tai trong dai han clGa neo. Tai Trung Quéc
c6 cac bo tiéu chuan vé neo nhw: Tiéu chuan
MT 146-2011, Trung Quéc: Neo dinh két. Tiéu

chuan MT 146.1- 2002: Neo chat déo cbt thép —
théi chat déo. Tiéu chudn MT 146.2-2002: Neo
chét déo cbt thép — thanh neo va phu kién. Tiéu
chuan GB/T 5224-2014. Cap thép dw rng luc.
Tiéu chuan GB/T 35056-2018. Thong sé ky thuat
cho hé tro bang neo trong mé than ham 16. Tiéu
chuan GB/T 24238-2009. Thép dv trng lwc dung
cho bé téng cbt thép. Tai Nga cé cac bd tiéu
chuén vé neo nhu: TOCT P 52042-2003 - Két
céu neo - Yéu cau k¥ thuat chung.

O Viét Nam, cho dén nay da c6 mot sé tiéu
chuan riéng 1& vé neo nhw tiéu chudn TCVN
8870:2011 - Thi cdng va nghiém thu neo dat
dung trong coéng trinh giao théng van tai; tiéu
chuan TCVN 10568:2017 B6 neo cap cuong do
cao - Neo tron T13, T15 va neo det D13, D15
dung trong bé téng dw rng lwc. Cac tiéu chuan
nay khéng dé cap dén cap neo va phu kién dung
trong mé ham 16. Do d9, rat can thiét phai cé tiéu
chuan vé neo cap dung trong mé ham 16 phu hop
voi diéu kién cac mé thudéc TKV hién nay. Bai
bao dé xuét ndi dung xay dwng tiéu chuan vé
neo cap dung trong mé ham 16 dwa trén chud yéu
tiéu chuan GB/T 5224-2014 cla Trung Quéc.

3. Nghién ctpu xay dwng tiéu chuan vé neo
cap dung trong mé than ham 1o

Neo cap va phu kién st dung tai cac mo
than ham 16 TKV hién nay déu dwoc nhap khau
t Trung Québc, phd bién & ba loai sau: Neo cap
co dwong kinh ®15,2 mm; 17,8 voi cau truc 7
soi cap (hinh 1) va ® 21,8 véi cau truc 19 soi cap
(hinh 2). Céc chi tiét cdu thanh mét thanh neo
cap xem tai hinh 3.

Nhu cau s dung neo cap tai cac mé ham 16
Viét Nam la rat Ion, trén co s& tham khao tiéu
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Hinh 4. Cép thép két cau 7 soi

chuidn GB/T 5224-2014 (cta Trung Quéc) va
mot s6 tiéu chuan cé lién quan cta Viét Nam, sé
tién hanh xay dwng tiéu chuan vé neo cap dung
trong cac mé than ham 16 theo cac yéu ciu kj
thuat sau day.

3.1. Yéu cau vé kich thuéc

a. Cap thép

.
Hinh 2. Két céu loai cép neo 19 soi

i,
7
7
7
v
7

/)
{I{?f

7
7
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7/
//,/;, “Thanh cap

7
—| i/
,/ i
7
7 i a
7 Tam dém 2
7

77777

Tam dém 1
S Q\_E
e 7/ Khoa ca
1L
7
/)

Hinh 5. Céap thép két cau 19 soi

Quy céch cap thép bao gdbm: dworng kinh cap
thép; két cau soi cap (bao gdbm sb soi thanh
phan, dwdng kinh cac sgi thanh phan). Cap thép
thuworng dwoc cudn thanh cudn, tly theo yéu ciu
st dung ma cé thé cét cap theo nhirng doan cé
chiéu dai nhéat dinh. Kich thuwéc co ban cla cap
thép dwoc thé hién trong hinh 4, 5. Cac yéu cau
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Bang 1. Kich thuéc va sai s6 cho phép cla cép thép 7 soi va 19 soi

o Pwong kinh Sai s6 cho | Tiét dién ngang Trona lwon
Keéet cau cap 9 phép cua danh dinh cua rong ‘vong
. danh dinh D/ R . . . ly thuyet moi
thép mm 0 dwong kinh cap thép mét cap (g/m)
(mm) (S, /mm?) P9
15,2
| (15,24) 140 1101
Cap thép 7 soi +0,40 -0,15
17,80 191 1500
(17,78) (189,7)
Cép thép 19 soi 21,80 +0,40 -0,15 313 2482

avanw

O

Hinh 6. Ném hai, ba ménh bé tri trong vanh dé tao thanh chét khoé cap

!

(2:1)

b. Khoéa neo cap

Khoéa neo cap bao gérr] 2 b6 phan chinh la
vanh d& (Barrel) va ném chét (Wedge), duoc thé

Ay
%

(2:1)
a2

Rz320

a3

25

Hinh 7. Kich thuéc ném neo va chét neo

ky thuat vé kich thwédc va sai s6 cho phép duwoc
quy dinh trong bang 1.

hién trén hinh 6.

Vanh d& va ném chét 1a nhirng phu kién quan
trong, phdi hop véi nhau dé giir chat tAm dém
neo va cap neo. Vanh dé& la mot 6ng thép dang
hinh tru c6 16 dang hinh ném, mét dau to mot
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Béng 2. Kich thuéc co ban cta vanh do (Barrel)

Puwong kinh cap | Chiéu dai vanh | BPuwéng kinh | Chiéu dai | Pwéng kinh | DPuwdng kinh
str dung, mm d& L, mm ngoai L, mm | ném, L,, mm | 16 dwéi, d, 16 trén, d,
15,2 44 42 39 17 32
17,8 55 53 50 20 35
21,8 65 64 60 24 39

Bang 3. Kich thuéc co ban clia ném chét (Wedge)

Pwéng kinh . . "
. i i N ném phan dwéi Pwong kinh ném X i N
Du’?’ng kinh cap E:hleu dai P ' | phan trén, mm Kr_l?ang cnach deu
str dung, mm némL,, mm mm gitba 3 Nném, mm
d, d, d, d,
15,2 39 15.4 18.4 28 30
17,8 50 18 21 31 33
21,8 60 22 25 35 37
‘ 99 + AV i
S b [ pe | i A/ ' o
kS| +
f R? at 2
A A
5 ) & -

Hinh 8: TAm dém neo cép dang dép gén (a) va dang phéng (b)

dau nhd. Céap neo dét chinh gitra cac ném chét
dang 2 manh hoac 3 manh. Vanh d& phai cé du
dod bén dé khi cac tm ném dong chét bé sat cap
neo, vanh d& khong bién dang va khéng bj pha
huy. Lwc kéo tir bd cap neo sé lam cho ném bj
kéo nguoc va luén cé xu hwdng nén vao toan bd
thanh clia vanh d¢. Kich thudc co ban cia khoéa
neo cap duwoc thé hién trong hinh 7, kich thwéce
céc chi tiét dwoc quy dinh trong bang 2, bang 3.

c. Tam dém

Théng thwong hién nay trong cac mé ham

16 chd yéu s dung 2 loai tAm dém dang dap
gan kich thuwéc 250x260x16 va dang phéng kich
thwéc 300x300x14, dwoc thé hién trén hinh 8.
Tiéu chuan kich thuwéc ché tao tAm dém dwoc
quy dinh trong bang 4 va 5.

3.2. Yéu cau vé vat liéu

a. Cap thép

Vat liéu ché tao cac soi cap la vat liéu YL82B
thép cudn can nong dung cho thép dw rng lwc
theo theo tiéu chuan GB/T 24238-2009. Trong
do, ky hiéu: YL chi thép dy &ng Iwc, 82 chi ham
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Bang 4. Kich thuéc co ban cia tdm dém neo cép dang phdng 300x300x14

Vi tri Vi
. . J n dép "
Kich thwéoctamdém | A |a |a,|a,|a, | d | d, | d, |R |R,|R, R, tao tri
A uon
hinh
T&m dém 300x300x14 19; ggﬂf ggﬂf
(cho 3 loai cap ®15,2; | 300 | 50 | 70| 60 | 70 | 14 | 50 | 22;| 30 |44 | 44 | 30 " "
®17,8; d 21,8) 26 60+1 | 60+1
Y ’ 70+1; | 70+1;
Béng 5. Kich thuwéc co ban ctia tdm dém neo cép dang dap gén 260x250x16
Kich thwéc Vi tri dap Vi
tdm dém A|Bla aa|d|d |d|d R IR,R, tao hinh | tri uén
Tam dém
300x300x14 19; _ _
(cho 3 loai cap | 260 | 250 | 45 [ 170 |45 | 16| 30 | 5 | 22: | 21| 9 | 25 L";‘14750i:1 |_L1=_14750T1
®15,2; ¢ 17,8; 26 1 B 1 B
d 21,8)
Bang 6: Thanh phan héa hoc thép YL82B (%)
C Si Mn P< S< Ni < Cr< Cuc< \")
0.80+0.85 | 0.10+0.30 | 0.60+0.90 | 0.025 0.025 0.10 0.035 0.20 0.15
Bang 7: C4u tao, co tinh cla cép thép YL82B
Chiing logi | P&Ng kinh, | Dién tich mat | Gioi han | Luc kéo dut ?wgof’;a"dg?'
g loz mm cat, mm? bén, MPa | tdi thiéu, kN o/g ’
(1)
1x19S
(1+9+9) 21.8 312.9 1810 567 3.5
(19 soi)
1X7 17,8 191 1720 365 3.5
(7 soi) 15,2 140 1570 220 3.5

lwgng cac bon trung binh, B chi ham Ilwgng
thanh phan mangan trong thép. Thanh phan héa
hoc va co tinh cla loai thép YL82B nhw trong
bang6va7.

b. Khéa neo

Chét khoa la bd phan co tac dung gil¥ thanh
cap, khoa chiju lwc ma sat I&n, yéu cau vat liéu
ché tao la vat liéu chiu mai mon I&n, do clrhg cao.
Theo TCVN 8870-2011, dd crng cla chét khoa
neo phai bang 1,3 + 2,5 lan do cirng cla soi thép
cwdng dd cao va khong thdp hon 52 HRC. Do

yéu cau dd bén va mirc do chdng bién dang cao,
nén vanh d& duwoc tao 16 bang phwong phap
tién ngudi (khdng dworc rén); Gia cong xong phai
kiém tra khuyét tat bén trong bang siéu &m hoac
thiét bi kiém tra khac. V&i dac tinh 6 bén va yéu
cau lam viéc, co thé chon thép hop kim 20Cr dé
ché tao khoa neo cap. Ham lwong thanh phan
héa hoc nhw bang 8.

c. TAm dém

Theo diéu kién lam viéc, chon thép
Q345B(16Mn) hoac twong dwong dé ché tao
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Bang 8. Thanh phan héa hoc ctia mac thép 20Cr

C Si Mn Cr Ni Mo
0,18-0,24 0,17-0,37 0,5-0,8 0,7-1,0 0,3 -
Bang 9. Thanh phén héa hoc thép Q345B(16Mn), %
C Mn Si P S v Nb Ti
0,2 1,0-1,6 0,55 0,04 0,04 0,02-0,15 | 0,015-0,06 | 0,02-0,20
Bang 10. Co tinh cta thép Q345B(16Mn)
Gi&i han chay (Mpa) o, Gi¢i han | Do dan dai
Chiéu day thép (mm) bén (Mpa) | twong doi
<16 16-35 35-50 >50 Og A%
345 325 295 275 470-630 21

tdm dém neo cap la dap ng yéu cau. Ham
lwong thanh phan héa hoc va co tinh dugc téng
hop trong bang 9, 10.

4. Két luan

Trén co s& tham khao cac tiéu chuan vé neo
trong va ngoai nuwdc, cung vdi cac yéu cau vé
kiém soat chat lwgng ché tao neo, bai bao da
lwa chon va dé xuét cac ndi dung xay dwng tiéu
chuén vé neo céap dung trong cac md than ham
[0 TKV nhv sau:

- Cap thép: Lwa chon vat liéu, quy cach, hinh
dang, kich thuéc, sai sé cho phép, yéu cau ky
thuat tham khao theo tiéu chuan GB/T 5224-
2014 cta Trung Quéc.

- Khéa neo: St dung bang Iwa chon hinh
dang, kich thwéc, sai sé cho phép. Yéu cau vé
vat liéu st¢ dung thép hop kim 20Cr theo tiéu
chuén Viét Nam TCVN 8870-2011.

- TAm dém: Yéu cau vé vat liéu st dung
thép Q345B(16Mn) theo tiéu chuan Trung Quéc
GB1591-88, hoac st dung thép 09Mn2Si theo
tiéu chuan Viét Nam TCVN 1659-1975.

Céac dé xuét lwa chon vé kich thwéce, vat liéu
ché tao, dac tinh ky thuat cta thanh neo cap va
phu kién sé 1a co s& dé tién hanh xay duwng tiéu
chuén vé neo cap dung trong mé than ham 16
TKV.

Tai liéu tham khao:

[1]. Tiéu chuén Viét Nam TCVN 8870:2011
Thi céng va nghiém thu neo dat dung trong céng
trinh giao théng van tai, Vién Khoa hoc va Cong
nghé Giao thong van tai bién soan, Bo Giao

thong Van tai dé nghi, Téng cuc Tiéu chudn Do
lwdng Chét lwong thAm dinh, B6 Khoa hoc va
Céng nghé coéng bbé nam 2011.

[2]. Tiéu chuén Viét Nam TCVN 10568:2017
Bé6 neo cap cuong db cao - Neo tron T13, T15 va
neo det D13, D15, Téng cuc Pwdng bd Viet Nam
bién soan, Bd Giao théng Van tai dé nghi, Téng
cuc Tiéu chuan Do lwéng Chét lwong tham dinh,
B& Khoa hoc va Céng nghé cdng bd ndm 2017.

[3]. Bdo céo téng két dé tai: “Nghién ctru, xay
dung tiéu chuén va quy trinh kiém dinh vi chéng
16 trong cac mé hdm 16 vang Quéng Ninh”. Vién
KHCN M4. Ha Noi nam 2015.

[4]. Bdo céo téng két dé tai cdp TKV: “Nghién
ctru thiét ké, ché tao neo cap va mot sé phu kién
neo phuc vu chbng 16 tai cac mé ham o TKV.
Vién Khoa hoc Céng nghé Mé. Ha N6i 2018.

[5]. PGS. TS Lé Thj Chiéu - Trwéng Pai hoc
Bach khoa Ha Noi (2010), Dé tai KC.02.21/06-10
«Ché tao I6i neo cép bé téng dw tng luc thay thé
16i neo nhép ngoai”.
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A THONG TIN KHOA HOC CONG NGHE MO

Research on development of the standards for cable anchors used in
underground mines of Vietnam National Coal Minerals Industries Holding
Corporation Limted

MSec. Phi Van Long, MSc. Doan Ngoc Canh, Dr. Trinh Dang Hung
Vinacomin — Institute of Mining Science and Technology

Abstract:

Based on the standards of cable anchors used in underground mines of the countries with advanced
mining industry in the world, the article researches, selects and identifies the basic contents to develop
standards for cable anchors used in underground coal mines of Vietnam National Coal, Mineral
Industries Holding Corporation Limited in order to improve the quality of locally manufactured
cable anchors
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THONG TIN KHOA HOC CONG NGHE MO

GIOI THIEU CONG NGHE PHA TRON THAN NHAP KHAU VOI THAN
SAN XUAT TRONG NUOC VA CONG NGHE PHA TRON THAN TAI MO
THAN ARCH THUQC BANG VERGINIA CUA MY

KS. Nguyén Vin Nghia
Vién Khoa hoc Cong nghé Mo-Vinacomin

Bién tdp: ThS. Hoang Minh Hung

Tom tat:

Bai bdo trinh bay hién trang vé cong nghé pha tron than nhdp khau véi than san xudt trong
nwoc va gioi thieu cong nghé pha tron ty dong tai Mo than Arch thuoc mot ) hop mo than vung tay
Verginia Hoa Ky. Trong d6: Sir dung thiét bi phan tich 1812C, hé thong phdn tich nhiét dién tir COM
va phan mém pha trén than tw déng (COBOS) dé tir bon nguon than thanh cac ching loai than thirong

pham khdc nhau dap iing do tro va ham heong lieu huynh theo yéu cau ciia khéach hang.

1. Hién trang cong nghé pha tron than
nhap khau vé&i than san xuat trong nwéc

Nam 2019, Tap doan Cong nghiép Than -
Khoang san Viét Nam (TKV) da diéu hanh san
xuét - kinh doanh than phu hop véi dién bién thi
trwong tiéu thu than trong nwéc va xuét khau.
San lwong than nguyén khai dat 40,5 triéu tan;
than sach san xuat 39,02 triéu tan; than nhap
khéu 6,5 triéu tan; Than tiéu thy 44,02 triéu tan.
Dw kién nam 2020, TKV san xuét khoang 40,5
triéu tAn than nguyén khai, than sach san xuét
39,68 trieu tan, than nhap khau 10,5 triéu tan,
than tiéu thu 49,0 triéu tan. Trong thoi gian qua,
mac du cac don vi khai thac ham 16 tiép tuc day
manh ap dung co gi¢i hoa, tw déng hoa; don
vi khai thac 16 thién thwc hién tét phwong an
khai thac than trong mua mwa b&o; don vi sang
tuyén, ché bién thyc hién cac gidi phap cong
nghé dé ché bién chiing loai than phiu hop véi
nhu cau tiéu thu; tdng cwdng tan thu thém than
chét lwong thap dé phuc vu pha tron ché bién
nhwng nhu cau tiéu thu cac nam tiép theo cho
hd dién sé tdng cao, trong khi ngudn than san
xuét trong nuwéc khdng dd va chat lwong than
cap cho dién co chiéu hwédng ngay cang giam,
dé dam bao cao nhéat an ninh nang lwong quéc
gia va hiéu qua s dung than, van dé cap thiét
dat ra la str dung hop ly ngudn than san xuat noi
dia va than nhap khau (trén than véi ty 1& hop ly)
dé tao ra ngudn than cung cép 6n dinh lau dai
v&i cac gidi phap pha tron hop ly, dam bao chat

lwong va chi phi cung cap than thap nhat, déng
thoi nang cao hiéu qua hoat dong cho cac nha
may nhiét dién.

Than nhap khdu dwoc van chuyén bang cac
phuwong tién tau thay dén cang tiép nhan than
va dwoc béc 1én phuwong tién van chuyén (6 t6,
toa xe, bang tai) d& dwa vao kho chira pha tron
cla cac don vj hodc dua truc tiép vao Nha may
tuyén than Clra Ong, Trung tam ché bién than
vung Hon Gai MB +30 dé tién hanh pha tron.
Dwa vao nhu ciu theo tirng ching loai va cac hd
tiéu thu, cac don vi tién hanh lap phwong an tinh
toan ty 1& pha tron gitra than nhap khau véi than
san xuét ctia TKV thanh cac san pham dat duwoc
cac chi tiéu ky thuat theo TCVN hoac theo hop
ddng cung cap cho khach hang. Cac chiing loai
than pha trén chd yéu cung cép cho cac ho dién
(Than cam 5a.1, 5b.1, 6a.1. 6b.1). Céng nghé
pha trén than nhw sau:

Than nhap khau (thwdng cé c& hat 0-50mm)
dwoc dwa vao sang phan loai lwéi 15mm dé tach
cap hat -15mm, cap hat +15mm dwoc dwa vao
may nghién dé& nghién thanh cap -15mm phuc vu
cbng tac pha trén.

Nhin chung, cdng tac pha trén than & trong
nwéc chd yéu bang cdng tac thi cong st dung
may xUc, sang va bang tai nén van con nhiéu
nhuwoc diém: (i) Cac trang thiét bi, cong nghé
phuc vu cho viéc pha trén than con chwa dwoc
dau tw, nang cap phu hop véi yéu cau:; (ii) Viéc
pha trén than bang may xuc cé thé anh huéng
dén d déng déu cla than sau pha trén, nén mau
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than dwa vao phan tich chét lwong chwa that sy
mang tinh dai dién, dan dén khong thé phat hién
va kip thei ngan ngtra nhirng khiém khuyét cua
hang hoa, anh huédng dén chat lwong than khi
giao cho khach hang.

Do vay, TKV sé tivng buéc dau tw hién dai
hdéa cong tac pha troén than thdng qua cac hé
thdng may tinh dé diéu tiét cho ra cac san pham
dam bao theo yéu cau.

2. Cong nghé pha tron than tai mo than
Arch thudc bang Verginia caa My

2.1. Khai quat va hoat déng pha trén than
cua mo than

T6 hop mé than Arch nam & phia nam va
cach thanh phd Charleston khoang 30 dam. T
hop md bao gébm 01 mé 16 thién, 01 mé ham
16, 01 nha may tuyén va 01 tram chéat tai duwong
sat. T6 hop mé san xuat khoang 5,5 triéu tan
than/nam. Hé théng kho Iwu trr than clia mé bao
gdm hai kho than kin v&i dung tich 35.000 tan
va hai silo v&i dung tich 10.000 tan lwu tri» than
dé cap cho hé thdng tau dworng séat. Mé san xuét
ra cac loai s&n pham than cé do tro tr 10+33%
va ham lwgng Iwu huynh tr 0,5% t&i 2,5% Gia
tri nhiét nang thay déi tr 9.200+13.000 Btu/lb.
Trong qua trinh san xuét than thwong phdm, mé
than Arch str dung cac may phan tich nguyén t6
thudc loai I&n nhét trén thé gi¢i véi muc tiéu tang
hiéu qué trong hoat dong khai thac, san xuét
than. Mé thwdng phuc vu khoang 8 khach hang
trong mot thang, méi khach hang nay cé yéu cau
chét lwong rat khac nhau va mé than chi yéu
dwa vao viéc phan tich dé dat dwoc chat lwong
theo yéu cau cla cac hop dong khac nhau. Nam
1993, mé than da lap dat thiét bi phan tich GM
1812C (Gamma Metrics 1812C) tai mét td hop
mo than & Eskdale dé giam sat va phan loai san
phadm clia mé. Thiét bi nay truéc kia dwoc st
dung dé giam sat chat lwong than dwoc chat vao
silo trwdc khi cAp vao toa xe va phan hdi cho
moé nham 6n dinh chét lwong theo yéu ciu cua
khach hang. Tuy nhién, mé khong thé tan dung
dwoc cac wu diém cua thiét bi nay vi khd nang
[wu trlr than trong kho va ké hoach van hanh cla
toa xe.

DPén nam 2002, md dau tw bd sung thém 02
kho than v&i téng dung tich 70.000 tAn ndm gan
tram chat tai silo. M& da 1ap dat mot thiét bj phan
tich nhiét dién t&r CQM (Coal Quality Manager)
tw Cong ty TGM (Thermo Gamma-Metrics) tai

thap chét tai. Tai day thiét bj phan tich dwoc cép
mau giai doan 1t hé thdng ldy mau 3 giai doan.
Thiét bi phan tich nay duwoc st dung online dé
kiém soat chat lwong than clp vao médi toa xe
dwéng sat. Sau do, hé théng phan tich nhiét dién
tr CQM két hop véi phan mém pha trén than
tw dong (COBOS) pha trén than tlr bén ngudn
dé dat dwoc chat lwong khéng chi dam bao
chan hang theo yéu cau theo hop ddng ma con
on dinh chét lwong cho ca doan tau. Hién nay,
chung c6 thé dap rng cac chét lwong than khac
nhau sau pha trén tir 4 ngudn than véi thiét bi
phan tich d&t tai tram chat tai dé& phat hién sw
thay ddi chat lwong ciia san phdm cudi cung va
tw dong didu chinh tw dong ty 1& pha tron dé dap
tng chét lwong chan hang.

2.2. Gi&i thiéu céng nghé va thiét bi phan
tich than, phan mém pha trén than

2.2.1. Gidi thiéu cdng nghé pha tron than

Than khai thac ctia mé chi yéu la than sach
ngoai trir than tan thu dwoc tap két & cac déng
than dé& cap cho nha may tuyén. Tai day than
dwoc phan loai thanh cac ngu6n co chét lwong
khac nhau (tai mé dang la 04 ngudn) dé phuc
vy cbéng tac pha trén. Than tlr cac nguén trén
dwoc may xuc, xe gat cp vao bunke, may cap
liéu rung xudng bang tai. Trén hé théng bang tai
nay bd tri hé thdng 14y mau va thiét bi phan tich
dé kiém soat chat lwong s&n pham sau pha tron
(Cbng tac pha tron than dwoc thye hién ty dong
héa théng qua sw thay déi téc dod cap liéu dwoc
kiém soat bang ty 1&) dé van chuyén vao 02 silo
ho&c 02 dbng than.

2.2.2. Gi6i thiéu thiét bj phan tich than, phan
mém pha tron than

1/ Thiét bi Gamma Metrics 1812C (GM 1812C)

Thiét bi phan tich (hinh 2) dwgc dat canh hé
théng bang tai va né dwoc cdp mau than ban dau
tr hé théng lay mau 2 giai doan. Téc d6 dong
than qua thiét bi GM 1812C khoang 4,0 tan/h.
Cac két qua phan tich dwoc hién thj tai ché va
duwoc ty dong truyén téi bang dién t&r gan déng
than (hinh 3) tai bai tap két xe tai nham truyén
tai thong tin cho nguwdi van hanh xe Ui, xe tai tim
dwgc ngudn than phu hop tir cac ddng than dé
dam bao chat lwong trong ca ca san xuat. Nhém
kiém soat chat lwong clia mé ciing s& dung sbé
liéu nay dé thwc hién cac thay ddi dinh ky diém
dén than da dwoc san xuit ra nham dam bao
chét lweng khac nhau trong cac diém lwu triv (02
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Ngudh than s6 1 Nguénthans62  Ngudnthan s63 Ngudh than sé 4
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Hinh 1: So dé nguyén ly hé théng pha tron mé than Arch

silo va 02 kho than) sau d6 dwoc st dung dé pha 2/ Thiét bi quén ly chét luong than Gamma
trén than cho cac toa xe. Metrics (GM-CQM)

. Thiét bi GM-CQM duwoc dat & tram chét tai
dwong sat va nhw mot thiét bi phan tich mau
than, né dwoc cAp mau than ban dau t hé
thdng ldy mau ¥ giai doan HSS. Téc dd dong
than qua thiét bi GM-CQM khoang 5 tan/gi®'. Mdi
phut thiét bi nay tao ra cac phan tich cung véi
phan mém hé thdéng tdi wu hoa pha tron than
(COBOS) c6 thé diéu chinh cap liéu theo tan
suéat 1 phut/lan d& ddm bao chat lwong than cap
l&n toa xe. Hién nay, thiét bi phan tich nay |a duy
nhét trén thé gi¢i dé pha tron than tw dong dwa
trén hai tham sé ham lwgng lwu huynh va dé tro.
Thiét bi GM-CQM duorc thiét ké véi dé chinh xac

' cao do dwa trén sy duy tri mdt hang sb va hinh
Hinh 2: Thiét bj phéan tich Gamma Metrics 1812C maét cat ngang trong vung phan tich. N6 st dung
(GM 1812C) cdng nghé phan tich kich hoat neutron gamma

Hinh 3. Bang hién thj két quéa phén tich Hinh 4. Thiét bi quan ly chét luong than Gamma
chét luong than Metrics (GM-CQM)
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(PGNAA) dé tao ra két qua phan tich nguyén t
theo tirng phat déi véi ham lwong lwu huynh va
dd tro. Thiét bi GM-CQM ciing bao gém thiét bi
do d6 &m dé xac dinh d6 Am va cho phép dw bao
nhiét nang.

3/ Hé théng t6i uru héa pha trén than (COBOS)

a/ Gi6i thiéu hé thdng tbi vu hbéa pha trén than

Cong ty Thermo Electron cung cap phan mém
pha trén trong nganh céng nghiép than da hon
15 n&m. Gan day, Cong ty da c6 mot cai tién san
phadm nham théa man c& muc tiéu hoat dong cua
hé théng va cé tinh than thién. Thuat toan téi wu
héa lam giam tbi thiéu gia thanh pha tron va dap
tng pham vi gia tri cho phép cla cac tham sb
can kiém soat. Hé théng nay cé thé dap ng toi
6 nguodn than cung cép cho toa xe hodc sa lan
va co thé kiém soat t¢i 5 tham sb. Nhung thuwc
té, sb6 lwong tham sb kiém soat thwdng khong
vuot qua 3 tham sb va thwdng chi 2 tham sb co
ban la ham lweng lwu huynh va dé tro. V&i méi
mot doan tau hodc sa lan, nguwdi van hanh don
gian chi lwa chon cac nguén than hién cé (tén,
gia thanh, chat lwong trung binh), chon khach
hang, tdu khach hang dwoc chat tai (Tén, chéat

lwong trung binh), dwa sb lwong dau vao vé khdi
lwong 16 hang va phan viéc con lai do phan mém
COBOS thuc hién. Phan mém sé diéu chinh ty
dong mot gia thiét dé dwa vao né thiét bi phan
tich dwa ra cac tham sé (nhiét nang, do am
ngoai, dd tro) va dwa vao dé co duoc ty 1é pha
trén va gia tri tham sd cGa ngudn than sau pha
trén. Phan mém nay cling dua ra thoi gian tré
khac nhau tir lc may cap liéu hoat dong dén khi
c6 sb liéu phan tich. Két qua 1a cac doan tau va
sa lan dwoc chét tai than theo yéu cau va giam
tdi da s dung than c6 gia tri cao nhéat tlr ngudn
than hién co.

Céac doan tau van tai than dién hinh clia mé
c6 tai trong tlr 10.000 tAn dén 16.500 tan, téc do
chét ti 4.000 tan/gio:. H& théng COBOS theo dbi
chét lwong ldy tich trong qua trinh chét tai 1én tau
va tw dong diéu chinh ty 1& pha tron tr 4 ngudn
dé dap (rng muc tiéu da dinh theo ham lwong lwu
huynh va dé tro.

b/ Banh gia chi tiét hoat dong ctia phdn mém
COBOS tai tram chét tai Toms Fork

Vao thang 6 nam 2004, mé than da danh gia
hoat déng cGa phan mém COBOS tai tram chét
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Hinh 5. Man hinh hién thi phan mém COBOS trén bang diéu khién hoat dong
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Bang 1. Nguén than va chét luong than tai céc silo va dong chira than

Tén nguén Do tro (%) Lbs SO2/MBtu MBtu/lb Ghi chu
Silo 1 30,0 NA 9.500
Silo 2 10,0 <1,2 12.500
DPéng 1 13,5 1,6 12.200
DPéng 2 12,0 1,17 >12.500

L

4%

Hinh 6: S6 luong ngudn than duoc st dung dé théa
mén yéu cau chat lwgng cho céac doan tau

100%

B0% 1

B0% o

% of total blend

40% o

20% 1

0%

1 3 a 7 4 11 13
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Hinh 7. Nguén than Ién nhét cé ty Ié phén trém khoi
luong I6n nhét thiét bi quén ly

19 17 18 N X3 25 2T

Train Number

Hinh 8: Ty Ié pha tron tai tram chét téi Toms Fork trong thédng 6/2004

tai Toms Fork. Dé hiéu dwoc phan mém COBOS
c6 dat dwoc muc tiéu chat lwong hay khéng,
chang t6i c6 4 ngudn than nhw trong bang 1.

Phan mém nay giup dé hiéu dwoc mét vai
thwc té hoat dong cla mé. Md than Arch dua
vao phan mém OPC trong bang diéu khién hoat
dong dé két néi qua mot dwong truyén DH+ tdi
PLC cta ching. N6 canh bao hoat ddng chat tai
khéng dwoc thwe hién cho tau trir khi hé théng
l&y mau va thiét bi phan tich da s8n sang va ca
khi cac ctra thdo cla silo va déng than bj khéa thi
hé théng nay ciing khéng hoat déng.

Tt hinh 6 dén hinh 8 cho thay:

- Phan 1&n san phdm cép cho cac doan tau
dwgc pha trén tr 3 nguén than hoac I&n hon;

- Hon modt ntra doan tadu dwoc chéat tai co
ngudn 1 tham gia;

- Ty & pha trdn gitra cac ngudn thay déi nhiéu
& cac doan tau khac nhau nén can phai tw dong
hoéa qua trinh nay.

Khi dwa gia tri 0 vao hé théng kiém soat (Hinh
9 va hinh 10) c6 thé thdy rang trong phan Ién
trwdng hop gia tri d6 tro rat gan nhau va théa
man muc tiéu chéat lwong va khi gia tri lwu huynh
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Hinh 9. Hoat déng cta hé théng kiém soét trén tham
sd do tro tai tram Toms Fork
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Hinh 10. Hoat déng cua hé thong kiém soat trén
tham so Iwu huynh tai tram Toms Fork

khéng dap rng thwong la do khéng cé du lwu
huynh trung gian dé& dap wng théng sb kj thuat
thwe té. Chi hai doan tau co do tro can trén
28,0%, do tro thuc té da vwot qua dd tro yéu cau
hon 1,0%.

3. Két luan

- Trong nhi*ng nam t&i dé dap ng nhu cau

tiéu thu than cho cac Nha may Nhiét dién, san
lwong than nhap khdu clia TKV sé& tang ti
15+20%. Hién nay, cong nghé ché bién, pha
trén than nhap khau chi yéu sir dung sang phan
loai lwéi 15mm dé tach cip hat -15mm, cép hat
+15mm dwoc dwa vao may nghién dé nghién
thanh clp -)°mm va pha tron véi than trong
nwéce. Theo danh gia so bd, céng nghé pha trén
hién nay chwa ddng bo, chat lwong than sau
pha tron chwa 6n dinh, nang suét thap, chi phi
san xuét cao, quy hoach kho bai va méi tredng
con nhiéu bat cap ... Ngoai ra, cong tac tw dong
héa trong viéc pha tron va kiém soéat chat lvong
san pham gan nhw chwa dwoc thuc hién. Do do,
trong twong lai can phai ap dung co gidi héa, tw
dong hoda trong céng tac pha tron than.

- Trén thé gi&i da ap dung co gidi hda, tw dong
héa trong céng tac pha tron than tir nhiéu nam
trwdc. Tai mé than Arch thudc bang Verginia, My
da str dung cac thiét bi GM 1812C, thiét bi GM-
CQM va phan mém COBOS dé co gidi hda va ty
dong hoéa khau pha trén than. Day chuyén cong
nghé pha cé nhitng wu diém: Chét lwgng than
thwong pham sau pha tron én dinh, dap tng
dwoc yéu cau chat lwong cling nhw sw tin twéng
ctia khach hang; Day chuyén san xuét hoat déng
mém déo hon ngay ca khi chat lwgng cac ngudn
than cé su thay déi. Cong nghé pha tron than tw
doéng tai mé than Arch cé thé xem xét ap dung
vao cOng tac pha trén than tai cac don vij trong
TKV.

Tai liéu tham khao:

- International On-line coal analyzer technical
conference.

Introduction on the technology of imported coal mixing with coal produced
domestically and the coal mixing echnology at the Arch coal mine
in Verginia state, USA.

Eng. Nguyen Van Nghia - Vinacomin — Institute of Mining Science and Technology

Abstract:

The paper presents the current status of the technology of mixing imported coal with coal produced
domestically and introduces the automatic mixing technology at the Arch coal mine belonging to the
complex of coal mines in Western Verginia, USA. In which: the 1812C analyzer, COM electronic
thermal analysis system and the automatic coal mixing software (COBOS) are used to transform four
coal sources into different types of commercial coal to meet ash content and sulfur content according
to requirements of the customers.

p%] KHCNM SO 3/2020 * TUYEN, CHE BIEN THAN - KHOANG SAN



2>

THONG TIN KHOA HOC CONG NGHE MO

NGHIEN CUU KHA NANG XU LY PHENOL TRONG NUOC BANG
THAN HOAT TiNH

KS. Tran Nam Anh
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tdp: ThS. Hoang Minh Hung

Tom tat:

Phenol phat sinh trong cdc dong thdi ciia qud trinh cong nghiép va dwoc xem la chit cwe doc néu
di vao co thé qua dwong miéng. Nghién civu nay thie hién nham xdc dinh cdc thong sé ddc tinh cia
than hoat tinh ciing kha néing xir 1y phenol trong meée. Cdc ddc tinh cia than dwoc xdc dinh bang mét
6 ky thudt hién dai nhw phan tich phé (EDS), phé hong ngoai (FTIR) va vimg dung ky thudt phan tich
thé dién dong dé xdc dinh mdt do dién tich bé mat. Két qua cho thcfy, than hoat tinh co ham luong
cacbon cao (96,05% vé khéi luong), véi pH < 7,2 bé mat vit liéu tich dién dwong, kha ndng xir Iy
phenol ciia than hoat tinh dat hiéu sudt cao trong méi trieong axit va véi diéu kién toi wu pH =7, nong
dé phenol ban dau la 20 mg/l, thoi gian phan iing 120 phit, khéi lwong vat liéu hdp phu 2,5 g/l, hiéu
sudt xie Iy dat 75,12%. Qud trinh hdp phu phenol tuén theo mé hinh hap phu Langmuir voi hé s6 R? =
0,9905, dung lirong hdp phu cwc dai la 13,79 mg/g. Ket qud nghién civu ndy cho thdy, mau than hoat
tinh hoan toan ¢é kha ndng loai bo phenol khéi nguon nwée bi 6 nhiém.

1. Dat van dé

Céac nghién cru gan day cho thdy, nhiéu
ngudn nwdc mat, nwdc séng hd cé chira mot
lwong khéng nhé phenol va cac dan xuét cua
phenol. Ching la san pham phét sinh trong nwéc
thai ciia qua trinh luyén cbc trong cac nha may,
khu cdng nghiép san xuét gang thép, luyén kim.

M6t s6 nganh cdng nghiép khac nhw cong nghiép
dét, nhudm, san xuét gidy, nhwa hodc san xuét
thudc trlr sdu ciing 1a nhirng nguén phat thai
phenol ra méi trwong. Ham lwgng cta phenol
trong mot s6 ngudn nwéc thai tr qua trinh céng
nghiép dwoc thé hién trong bang 1.

Phenol va cac dan xuat ctia chung khé phan

Bang 1. Ham lwong phenol trong mét sé ngudn nuéce thai cdéng nghiép

Nguén nwéc thai cong nghiép Ham lwong phenol (mg/l)
Nha may loc dau 40 — 185
Hoa dau 200 — 1220
Dét may 100 - 150
Thudc da 44-55
Luyén coke 600 — 3900
Ché bién than va san pham tir than 1700 — 7000
Céng nghiép séat 56-9,1
Cbng nghiép cao su 3-10
Coéng nghiép bot gidy va gidy 22
Céng nghiép bao quan gb 50 — 953
San xuét nhya phenolic 1600
Nhwa phenolic 1270 — 1345
Sén xuét soi thiy tinh 40 — 2564
San xuat son 1,1
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hdy trong méi trwdng va déu duwoc coi la cac
chét doc dén rat doc, co kha nang lam 6 nhiém
moi trwdng dat, nwéc va anh hudng truc tiép toi
sw sinh trwdng va phat trién clia cac loai sinh vat
va ca con ngudi [20,21]. C6 nhiéu phwong phap
xt ly phenol trong nwéc da dwoc nghién ctru
va ap dung bao gdm s dung cac tac nhan oxi
hdéa manh (H202, ozone, chlorine, hé Fenton...),
phan hiy bang phwong phap sinh hoc nhe hé vi
sinh vat trong bun thai, x ly bang vat liéu hap
phu....

Trong khi dé, than hoat tinh ra d&i va nhanh
chong tré thanh mét trong nhirng vat liéu duwoc
trng dung vao nhiéu linh vwc khac nhau do ching
c6 nhitng wu diém nhw gia thanh ré, than thién
v&i mbi trwong, cé tinh (’ng dung cao nhw loc
bui, loc khi, xt ly mui va xt ly chat 6 nhiém trong
nwdc. Hon niva, than hoat tinh c6 cu tric 16 xbp
véi dién tich bé mat riéng rat Ién nén ching co
kha nang hap phu nhiéu loai chat hitu co, vo
co khac nhau. Quy trinh san xuét than hoat tinh
dwoc thé hién trong so dd sau (Hinh 1).

Mauyén lifn thi dang hit

v
Phii trin chit két dinh
v
5an phém dure tal cdutnic thanh dang banh

v

Mghién nhd than va ming
v

Hoathda (nhiét, axt, ning hrong ti,. )

!

Than hoat tinh

Hinh 1. Quy trinh sén xuét than hoat tinh

Trong nghién ctru nay, than hoat tinh dwoc
kiém tra va danh gia dac tinh théng qua mét sb
ky thuat hién dai. Mat khac, nghién ctru tap trung
khao sat kha nang xt ly phenol trong nwéc & cac
diéu kién khac nhau nhu thoi gian, pH, néng do
phenol d4u vao, ndng dd cla than hoat tinh va
dwa ra dang mé hinh h&p phu ctia than hoat tinh
v@i phenol.

2. B6i twong va phwong phap nghién ciru

2.1. Béi twong nghién ctru

Mau than hoat tinh, NH,OH 25%, phenol,

K,HPO,.3H,0, KH,PO,, 4-aminoantipyrine ,
K,[Fe(CN,)], axit hydrochloric (HCI, 37%), natri
hydroxite (NaOH, > 96%).

2.2. Phwong phap nghién ctru

2.2.1. Phuong phap nghién ciru mot sé dic
diém cua vat liéu than hoat tinh

Trong nghién cru nay, than hoat tinh dwoc
kiém tra dac tinh théng qua phuong phap phan
tich phé EDS, phwong phap phd hdng ngoal
(FTIR) va (rng dung ky thuat phan tich thé dién
dong dé xac dinh mat do dién tich bé mét.

2.2.2. Anh huéng cda thoi gian dén qua trinh
hap phu phenol cta than hoat tinh

Cho 200 ml dung dich phenol ¢c6 nE‘mg dé 20
mg/l vao binh tam giac 250 ml, diéu chinh dung
dich vé pH = 7 thém 0.5 g than hoat tinh da
nghlen nhd (ndng d6 chat hdp phu 2,5 g/l) va
khudy trén may khudy tir véi tbc d6 800 vong/
phuat trong 30, 60, 90, 120, 150 phut, ly tam vé&i
tbc d6 2.500 vong/phit va loc dé tach thanh
phan ran trong dung dich. Dung dich dwoc dem
di phan tich lwgng phenol con lai.

2.2.3. Anh huéng cda pH dén hiéu qué hap
phu phenol cta than hoat tinh

Cho 200 ml dung dich phenol ¢c6 nE‘mg dé 20
mg/l vao cac binh tam giac 250 ml, diéu chinh pH
dén 5,6,7,8,9 va 10 bang HCI 1M va NaOH 1M,
thém 0.5 g than hoat tinh da nghién nhé cho vao
mbi binh (ndng d6 chat hap phu 2,5 g/l), khuay
trén may khudy tlr voi téc d6 800 vong/phut. S
au 120 phut, ly tam véi téc dd 2500 vong/phut
va loc dé tach thanh phan ran trong dung dich.
Dung dich dwgc dem di phan tich lwgng phenol
con lai.

2.2.4. Anh huéng cta néng dé phenol ban
dau dén hiéu qud héap phu phenol cia than hoat
tinh

Cho 200 ml dung dich phenol c6 nE‘mg dé 10
mg/L, 20, 30, 50, 60 mg/l vao cac binh tam giac
250 ml, diéu chinh pH =7, thém 0.5 g than hoat
tinh da nghién nhé (ndng doé chat hap phu 2.5 g/l)
va khudy trén may khuay tw véi tbe d6 800 vong/
phat. Sau 120 phat, ly tam véi tbe dd 2500 vong/
phut va loc dé tach thanh phan ran trong dung
dich. Dung dich dwgc dem di phéan tich lwong
phenol con lai.

Hiéu suét hap phu H(%) va dung lvong hap
phu Qe(mg/g) cla than hoat tinh trong cac thi
nghiém trén dwoc xac dinh theo cac céng thuc
sau:
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C,-C,).100
CO

H= (%) (1)

s —Cy )V
a=5=50Y (mglg) (2)

Trong do

C, nong dd phenol ban dau (mg/l)

C ndng dd phenol con lai sau hdp phu tai
thoi dlem can bang (mg/l)

V: thé tich dung dich chét bi hap phu (1)

M: khéi lwong than hoat tinh dwoc st dung
(9)

2.2.5. Nghién ctru duong déng nhiét hdp phu
phenol cua than hoat theo mé hinh Langmuir

Phwong trinh Langmuir va dang tuyén tinh
clia n6 duworc thé hién qua cong thire (4) va (5).

I<LC b
= _L¥b 3
c, 1 1

—= C, +
qd 9 K ¢

(4)

Trong dé

C,,: ndng d6 dung dich tai thi diém can bang
(mg/l)

0, dung lvong h&p phu cwc dai cta vat liéu
(mg/q)

K. hang sb Langmuir, dac trung cho ai luc

cla tam hap phu

Xay dung db thi sy phu thudc cta C_/q voi
C , S€ xac dinh dwoc cac gia triq_, va K. Tham
so can béng R, dwoc xac dinh boi cong thuc (6):

1

R,=——— (5
Y1+K, C, ®)

Trong dé

R, : tham so can bang

K hang s6 Langmuir

CO: néng d6 dung dich ban dau (mg/l)

Mtrc d6 phu hop clia mo hinh Langmuir dwoc
danh gia dwa vao tham sé R_nhu bang 2.

2.2.6. Ngh/en ctru duong d’ang nhiét hap phu
phenol cua than hoat theo mé hinh Freundlich

Phwong trinh Freundlich va dang tuyén tinh

clia n6 thé hién qua cong thirc (7) va (8):

1

q=K,C"  (5)

Béang 2. Murc dé phu hop cia mé hinh Langmuir dura
trén gia tri tham sé R [6]

GiatriR, Mdrc do phu hop
R >1 Khoéng phu hop
R.=1 Tuyén tinh

0<R<1 Phu hop
R =0 Thuan nghich

1
lgq =1gK, + H.lng 7)
Trong do

C,: noéng do can bang cua dung dich (mg/l)

q: dung lwong can bang hap phu cla chét bj
hap phu (mg/g)

K: hang sé Freundlich dac trwng dung lvong
hap phu nla cuo’ng dod héap phu

Xay dyng dd thi sy phu thudc cla Igq voi
IgC, sé xac dinh dwoc cac gia tri n va K., gia tri
n do murc dé twong tac trén chat hap phu khi cé
sy thay d6i néng dod dung dich tlr sy ddng nhét,
chi ra mirc d6 tuyén tinh:

Bang 3. Mirc d6 phu hop cta mé hinh Freundlich
dira trén gia tri tham so n

Gia trin Mirc do tuyén tinh
n=1 Tuyén tinh
n<1 Hap phu héa hoc
n>1 Hap phu vat ly
1<n<10 Thuan Ioh’g;h;hgjua trinh

2.2.7. Phuong phap xac dinh phenol trong
nwoc.

Trong nghién cru nay, néng dé phenol trong
nwéc dwoc xac dinh bdng phuwong phap do
mat doé quang theo quy chuan 5530D, Standard
Methods, xuét ban 1an thir 20.

3. Két qua va thao luan

3.1. Két qua xay dwng dwong chuan phenol

Hinh 2 thé hién mdi twong quan gitra nébng do
(ham lwgng) phenol véi mat dd quang (d6 hap
thu quang) duoc xay dwng trén dung dich phenol
da biét trwéc néng d6 1a 0,055 mg/ml. Hé sb
twong quan R?=0,9999 thé hién mbi twong quan
chat ché gilra ham lvgng va mat dé quang Abs.
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mg Phenol
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Than cui
D.08%5+

0,080

0.0754

0.070+

DO.0654

0.0s0

0,055+

0,050

00254

A O o8
Y

y
0.040 .
0,035
oosod, f
o) Ao
b.o2s
D020
00159
0.010

D0.00%

1200 1000

&00 600

Wawanumibers (cm=11

Hinh 4. Phé héng ngoai FTIR cta m&u than trudéc xir ly

3.2. Mét s6 dic diém cua loai than hoat
tinh dwoc str dung

3.2.1. Két qud nghién ctru thanh phan vat
chét cta than hoat tinh bang phé tan sdc nang
Iweong tia X

Anh chup phé EDS (Hinh 3) cho thdy rang
than hoat tinh chira ham lwong nguyén té C cao,
chiém 96,05% vé khdi lwong. V&i ham lwong
cacbon cao trong than giup ching c6 kha nang
chiu dwoc hoéa chat va 6n dinh trong cac moi
trwdng axit va bazo. Ham lwgng cacbon cao tao
nhiéu tinh xp cho than, do d6 kha nang hép thu
cua than tang cao.

3.2.2. Két qua nghién ctru théng qua phd
héng ngoai FTIR

Anh chup phd héng ngoai (FTIR) (Hinh 4) cta
mau than hoat tinh cho thdy cac peak d&c trung
nhat cho cac nhém chire co thé ké dén nhw peak
rong & 2928,60 va 2852,42 cm™ twong &ng voi
dao déng hoa tri cia nhém —OH va H,0. Cac
peak & 2928,60 va 2852,42 cm™ dac trwng cho
dao déng bat dbi xirng cuia —-CH,. Peak xuét hién
& sb séng khoang 2300 — 2400 cm - thé hién cho
céac lien két -P-H va —C=N- cQia nhém nitrite.
Peak rong & khoang 1400 - 1700 cm™ dac trwng
cho céac lien két C=C, C=0, C=N va nhém chirc
este. O khoang 1200 — 1300 cm" dc trwng cho
dao dong hoa tri S-O cta nhém > SiO,. Ngoai ra

con cé cac peak xuat hién & khoang 300 — 1000
cm™ dac trung cho céc lién két C-O-C va cac
nhom chirc voi halogen (CI Br, 1). C6 thé thay
két qua phan tich pho hdng ngoai FTIR hoan
toan phu ho’p véi két qua phan tich phd EDS
khi cho biét cac lién két va nhém chirc clia cac
nguyén td da xac dinh dwoc nhd phwong phap
phan tich phd EDS.

3.2.3. Két qua xéc dinh sw bién thién gia tri
maét do dién tich bé mét theo pH

Sw &nh hwéng ctia pH dén su bién thién dién
tich b& mat cdia than hoat tinh dwoc thé hién trong
hinh 5. Tt biéu db c6 thé thay, trong khoang pH
tr 3 — 10, dién tich b& mat cla than dao dong
tw - 2,1 + 1,7 va dién tich bé mat vat liéu theo
xu hwdng am dién hon trong mdi trwong cé pH
> 7,2. Diéu nay cé nghia |a trong méi trwong pH
< 7,2 bé mat vat liéu tich dién dwong, cac lién
két v&i dién tich am sé& duwoc wu tién. Nguoc lai,
trong méi trwong pH > 7,2 thi bé mat vat liéu wu
tién tao lién két v&i cac dién tich dwong.

3.3. Két qua khao sat hiéu suat hap phu
phenol cua than hoat tinh

3.3.1. Anh huéng cta thoi gian dén higu qué
X /y phenol bang than hoat tinh

Két qua x& ly phenol bang than hoat tinh &
céac thoi gian 30; 60; 90; 120 va 150 phut & diéu
kien pH = 7, dung dich phenol cé néng dé ban
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Hinh 7. Néng d6 phenol sau xtr ly va hiéu suét xt ly & cac pH khac nhau
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dau la 20 mg/l duoc trinh bay trong Hinh 6.

Hiéu suét h4p phu phenol b&i than hoat tinh
tang dan theo thdi gian. Trong 30 phut dau tién
sau xt ly, hiéu suét tdng nhanh nhéat va dat
33,95%. Trong 30 phut tiép theo, ndng dd phenol
gidm con 9,472 mg/l, hiéu suét xt ly dat 51,29%.
Sau 90 phat, hiéu suét xi ly ting 1&n 63,93%.
Sau khoang th&i gian la 120 va 150 phut, hiéu
suét dat 75,12% va 75,48%. Nhw vay, sau 120
phuat, lwgong phenol dugc than hoat tinh hép phu
tang lén khong dang ké, diéu nay co thé duoc
gidi thich la do sau thi gian du Ién (trén 120
phut), cac mao quan bi l4p day, dién tich bé mét
than hoat tinh da bi chiém da I&n nén téc do hép
phu tang khéng nhiéu.

3.3.2. Anh huéng cia pH dén hiéu qué xa ly
phenol bang than hoat tinh

Két qua xt ly phenol vé&i ndng d6 chat hap
phula2,5g/l&pH=5;6;7;8;9va 10, dung dich
phenol c6 ndng dé ban dau la 20 mg/l trong thoi
gian 120 phut dwoc trinh bay trong hinh 7.

Két qua chi ra rang, hiéu qua x(& ly phenol clia
than hoat tinh hau nhu thay déi khong dang ké
trong khoadng pH tir 5 dén 7 va gidm twong dbi
manh khi pH > 7. Tai pH = 7, hiéu suat x& ly cao
nhét dat 75,12%, néng d6 phenol ban dau tir 20
mg/l gidm con 4,976 mg/l. Tai pH = 8, hiéu suét
xt ly dat 71,15%, ndng dé phenol ban dau tir 20
mg/l giam con 5,77 mg/l. Tai pH = 9 va 10, kha
nang hap phu clia than hoat tinh gidm nhanh con
65,37% va 45,51% ng v&i lweng phenol con lai
la 6,926 mg/l va 10,898 mg/l. D& ly giai voi pH >
7 hiéu suat hap phu cla than gidm, c6 thé giai
thich rang v&i hang sb pKa = 10 thi trong méi

trwdng pH > 7, phenol c6 xu hwéng phan ly theo
phwong trinh:

CH,OH— CHO +H"

Trong khi dé, tai pH > 7,2 bé mat vat liéu cb
xu hwéng tich dién am (theo két qua phan 3.2.2)
tao nén luc déy tinh dién gilra ion phenolat va
bé mét vat liéu, cwdng do phu thudc vao mire do
phan ly ctia phenol va dién tich bé mat vat liéu,
tham chi khéng nhirng ngdn can qua trinh hap
phu phenol 1&n bé mat vat liéu ma con co thé day
cac ion phenolat trong mao quan ra. Vi vay, moi
trwong pH = 7 dwoc chon Ia t6i wu cho céac thi
nghiém x ly.

3.3.3. Anh huéng cia néng dé phenol ban
dau dén hiéu qua xt ly phenol bang than hoat
tinh

Két qua xt ly phenol vé&i ndng d6 chat hap
phu 14 2,5 g/l & cac néng do phenol ban dau khac
nhau, v&i thoi gian khao sat 120 phut, dung dich
cé pH = 7 thu dwoc két qua dwoc thé hién trén
bang 4.

T bang 4 cho thay, ddi véi dung dich cé
nong dd phenol ban diu dwéi 30 mg/l thi hiéu
suéat hap phu cao va dung lwong hép phu tang
nhanh. Diéu nay cé thé giai thich la do ban dau
bé méat va mao quan dang con tréng, dién tich
bé mat bj chiém rat nhd, cac phan t& phenol
dé dang xam nhap va hinh thanh cac lién két.
Nguoc lai, khi néng dod phenol trén 30 mg/l, hiéu
suéat xt ly va dung lweng hap phu gidm dan. Giai
thich cho diéu nay cé thé 1a do khi dién tich bé
mat bj chiém du I1&n thi qua trinh hap phu dién ra
cham va twong déi n dinh. Nhirng nhan xét nay
la phu hop véi thuyét hdp phu Langmuir khi tbc

Béng 4. S0 ligu khéo sét &nh hudng cia nong dé phenol ban dau dén hiéu suét xtr ly va thiét Idp phuong
trinh dang nhiét hép phu theo mé hinh Langmuir

Nong do Nong do Dung Hidu suAt
phenol ban phenol sau | lwong hap C.la XU IV la C I
dau xe ly phu (g/) (%)y 9% 99
(mg/l) C,, (mgll) q (mg/g)
10 1,296 3,4816 0,372 87,04 0,113 0,542
20 4,976 6,0096 0,828 75,12 0,697 0,779
30 7,626 8,9496 0,852 74,58 0,882 0,952
40 15,088 9,9648 1,514 62,28 1,179 0,998
60 29,22 12,312 2,373 51,30 1,466 1,09
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dd hép phu vV, )t| |& thuan vé&i néng d6 (C) va ti

I& nghich v&i dlen tich bé& mat bi chiém () theo

cbéng thure sau:
th=L-C.-(1—8) (8)

3.4. bwong dang nhiét hap phu phenol cia
than hoat tinh

3.4.1. Nghién ctru mé hinh déng nhiét hap
phu theo mé hinh Langmuir

Tw két qua thé hién trén bang 4, d6 thi dang
nhiét hap phu phenol theo mé hinh Langmuir
dwoc xay dwng va trinh bay trong hinh 8.

Céc thong s6 dong hoc hap phu theo mo
hinh Langmuir dwgc xac dinh va trinh bay trong
bang 5. Két qua nghién clru dwdng dang nhiét
héap phu theo mé hinh Langmuir cho thay, dung
lwong hép phu cwc dai dat 13,79 mg/g v6i mire
dd tuyén tinh R2=0,9905, hang sb d&c trwng cho
twong tac gitra chét bi hap phu va chét hap phu
la K = 0,205 I/mg, tham sb R nam trong khoang
0-1. Gla tri cGa cac thdng sb dong hoc than hoat

tinh hap phu phenol cho thay mé hinh Langmuir
la hoan toan phu hop. Ngoai ra, tham sb R, phu
thudc vao néng do phenol ban dau C C, cang
tang thi R _cang dan dén 0, tirc la khi nong do ban
dau chét b| hap phu cang tang thi m6 hinh cang
c6 xu thé tién dan dén md hinh khong thuan loi.
Diéu nay hoan toan phu hop véi két qua nghién
ctu anh huéng ctia nébng do ban dau chét bj hap
phu (phan 3.3.3), khi néng dd ban dau cta chat
bi hdp phu tang thi dung lwong hap phu tai thoi
diém can bang c6 xu hwéng giam dan.

3.4.2. Nghién ctru mé hinh déng nhiét hap
phu theo mé hinh Freundlich

T két qué &nh hwéng ctia ndng dd phenol
ban dau t&i kha ndng hap phu cua than hoat tinh
(béng 5), xay dwng phuwong trinh dwérng dang
nhiét hdp phu phenol theo mé hinh Freundlich
dwoc thé hién trong hinh 9.

Cac théng s6 ddng hoc hap phu theo mé hinh
Freundlich dwgc xac dinh va trlnh bay trong bang
6. Két qua tinh toan hang sé Freundlich Ke
3,35, cwdng d6 hap phu n=2,487 vé&i R2=0, 9613

M6 hinh dang nhiét hap phu Langmuir

1.5 4

Ceb/q (g/1)

=9
1

0.5

y =0.0725x +0.3526
R =0.9305

15
Ceb (me/1)

Hinh 8. Budng dang nhiét hdp phu phenol cda than hoat tinh theo Langmuir

Bang 5. Cac théng sé déng hoc hap phu phenol theo mé hinh Langmuir

K (Img) | q__ (mg/g) R? C, (mgl/l) R,
10 0,327
20 0,195
0,205 13,79 0,9905 30 0,139
40 0,108
60 0,075
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Mé hinh dang nhiét hap phu Freundlich

1.2

0.6

lg q

0.4 -

0.2 r

¥ =0.402x + 0.5256
R*=0.9613

0 0.2 0.4 0.6

0.8 1 1.2 1.4

lg Ccbh
Hinh 9. Buong dang nhiét hdp phu phenol cla than hoat tinh theo Freundlich

Béng 6. Céc théng sé déng hoc hép phu theo mé
hinh Freundlich

N K R?

F

2,487 3,35 0,9613

va duoc coi 1a khéng phu hop bang mé hinh
dang nhiét hdp phu Langmuir do hé sé twong
quan R2ctia mdé hinh Freundlich thdp hon mé
hinh Langmuir.

4. Két luan

Két qua phan tich mau than hoat tinh c6 ham
lwong cacbon cao (96,05% vé khéi lvong), voi
pH < 7,2 bé mat vat liéu tich dién dwong.

Hiéu suét hap phu phenol tang dan theo thoi
gian va tang nhanh nhat trong 30 phut d4u tién,
sau d6 cham dan va dat gia trj cao & thoi diém
120 phut. Sau thoi gian 120 phat, hiéu suét hap
phu tdng khéng dang ké. Trong diéu kién nhiét do
phong (25 — 30°C), pH = 7, ndng dd chat hap phu
la 2,5 g/l va ndng dd phenol ban dau la 20 mgl/l.
Sau 120 phut, hiéu suat hip phu dat 75,12%.

Than hoat tinh cé kha nang xt& ly phenol cao
nh4t trong méi trwdng axit.

Vé&inbéng d6 phenol ban dau < 30 mg/I thi hiéu
suat xt ly > 70%. Qua trinh hap phu phenol tuan
theo mé hinh h4p phu Langmuir v&i hé s6 R?
= 0,9905 dung lwong hap phu cwc dai la 13,79
mg/g. Két qua nghién cru nay cho thay, mau
than hoat tinh hoan toan cé kha nang loai bé
phenol khdi nguén nuwéc bi 6 nhiém.
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Research on the possibility of handling phenol in water by activated carbon

Eng. Tran Nam Anh - Vinacomin — Institute of Mining Science and Technology

Abstract:

Phenols are generated in the wastewater of industrial processes and are extremely poisonous when
entering the human body through the mouth. This study was conducted to determine the characteristic
of activated carbon and the treatment ability of activated carbon in water containing phenol. Activated
carbon sample is identified characteristics by some morden techniques such as Energy — dispersive
spectroscopy (EDS) , Fourrier Transformation Infrared (FTIR) and application of electrodynamic
potential analysis techniques to determine surface charge density. The results showed that activated
carbon has the high carbon content (96,05% about weight), with a pH < 7,2 surfaces of the material
charge positive electricity. The ability of phenol treatment of activated carbon achieved best in acid
condition with optimal efficiency at pH = 7, the initial phenol concentration 20 mg/l, the reaction
time of 120 minutes, adsorption concentration of 2,5 g/l, the processing efficiency was 75,12 %.
Phenol adsorption process follows the Langmuir adsorption model with coefficient R2 = 0,99035, the
maximum adsorption concentration is 13,79 mg/g. The results of this study showed that activated
carbon samples were completely capable of removing phenols from polluted water.
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XAY DUNG HE THONG GIAM SAT,

PIEU KHIEN VA CANH BAO SU CO

CHO HE THONG TRAM, MANG CUNG CAP PIEN CUA CAC PON V]
SAN XUAT THAN — KHOANG SAN

Tém tit:

NCS. Vii Thé Nam

Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Pao Diic Tao

Bai bao danh gla hién trang cung cdp dlen clia cdc mé va dé xudt gidi phap xdy dung hé thong tir
dong gidm sat, diéu khién va canh bdo s cé cho hé thong tram, mang cung cdp dién o cac don vi san
xudt than — khodng san. Hé thong ddp ing tinh mé khi mé réng san xudt, ting dung dién todn dam
may trong quan 1y diéu hanh, sit dung truyén théng toc do cao, phit hop voi xu hwéng ciia cuée Cach

mang Cong nghiép 4.0.

Theo Quy hoach phat trién nganh Than Viét
Nam da dwoc Tha twédng Chinh phd phe duyét,
dé& dadm bao an ninh nang lwong qudc g|a va
bdo vé mbi trwdng, san lwong than chd yéu sé
dwoc khai thac ttr cac md than ham 16 va giam
khai thac than 16 thién. Pé dap rng nhu cau do,
nganh Than phai mé& rdong, nang cdng suét cac
16 cho, tang cwdng khai thac xudng sau... Cac
thiét bi co gi¢i hoa, tw dong hoa, dwoc dwa vao
san xuét ngay cang nhiéu doi hdi hé théng cung
cap dién phai d@m bao an toan va 4n dinh. Vi mé
ham 16 ¢6 nhiéu phu tai loai |, khédng cho phép
mat dién trong th&i gian dai nén viéc phat hién,
khac phuc cac sw cb mét dién ciing nhw cac thao
tac dong dién tré lai cAn phai nhanh chéng dé
dam bao an toan cho san xuét. Danh gia hién
trang cung cép dién ctia cac md trong Tap doan
Vinacomin va dé xuat xay dwng hé théng tw dong
giam sat, diéu khién va canh bao sy cd cho hé
théng tram, mang cung cp dién cho cac don vi
san xuét than — khoang san trong Tap doan 13
viéc am cép thiét. Hé thdng &ng dung dién toan
dam may trong quan ly diéu hanh, dap &ng tinh
mé& khi mé& rong san xuét, st dung truyén théng
tbc dd cao, phu hop véi xu hwéng cia cudc
Cach mang Cbéng nghiép 4.0.

1. Thwe trang c6ng tac quan ly, van hanh
mang cung cap dién tai cac don vi khai thac
mo cua Tap doan TKV

Hién nay, hé théng tram mang cung cép dién
cho cac Cong ty khai thac than (khoang san) hAm
16 va 16 thién (bao gbm céac cép dién ap 35kV,
22kV, 6kV va ha ap 0,69kV, 0,4kV) dwgc bao
phu trén mét dién tich réng v&i dia hinh phire tap

gdm ca trén mat bang va trong ham 6.

Céac tuyén duwong day trén khéong (PDK)
35kV va 6kV tir tram 35/6 kV dén cac tram phan
phdi tai khu virc clra 16 nhiéu tuyén dai ca chuc
kildbmet, bang qua subi, rung ddi nGi hiém tré...

Cac tuyen cap cung cap dién trong ham Io
chia nhiéu nhanh, cach xa nhau. Khi cé sv cé,
viéc xac dinh nguyén nhan cling nhw xac dinh
céc vi tri xay ra sw cd dé khac phuc gap rat nhiéu
khoé khan. Cang khé khan hon cho cac can b co
dién trong viéc khac phuc, thu tiéu sw cb khi vao
mua mwa b&o va sw cd vao ban dém.

Phan ngudn cép phia 35kV, hién tai khi méat
dién viéc thao tac chuyén ddi ngudn dw phong
dang dwogc van hanh tha coéng ciing gay kho
khan trong dam bao an toan lic mwa béo, ciling
nhw yéu cau dong dién nhanh phuc vu san xuét.
Céng tac quan ly cac thdng sb tram, mang dién
trong 10 va ngoai mat bang, cac sy cb... ciling
dang dwoc thwe hién tha cdng bang cach ghi
chép vao sb nhat ky.

Tiéu hao nang lwong dién cho san xuét tai
cac don vj trong Tap doan chiém ty trong I&n
trong gia thanh san pham, dic biét déi véi khai
thac than ham 16 nhung con nhiéu don vi chua
quan ly dwogc dién nang tw dong trong cac khau
khai thac than, dan dén viéc quan ly giao khoan
dién nang phurc tap va chwa chinh xac.

2. Xay dwng hé thong giam sat, diéu khién
va canh bao sy co cho hé théng tram mang
cung cap dién tai cac mo cua Tap doan TKV

Hé théng giam sat, diéu khién va canh béo sw
cb dwoc xay dung c6 nhiém vu: Giam sat, diéu
khién tram bién ap (TBA) 35kV; Giam sat tram
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phan phdi ctra 16; Giam sat hoat dong ctia TBA
trong 16; Giam sat tinh trang cia BDK.

Hé théng giup viéc van hanh TBA trung gian
35/6 kV theo hwdong ty dong hda, canh bao som
sw cb cho cac PDK (35kV, 6kV), cac tuyén cap
6kV, mang ha ap 0,69 kV. Cac théng sb giam
sat thu dwoc gilp nguwdi van hanh ndm duoc
tbng quan hé théng cung cép dién, quan ly chi
phi dién nang, dwa ra phwong an san xuét toi wu
nham tiét kiém nang lwong, giam thiéu sw cb, 6n
dinh mang dién san xuét, nang cao ndng suat
lao dong.

2.1. Thanh phan cida hé théng

Hé thdng bao gdm cac thanh phan chinh sau:

- Phong diéu do trung tam;

- Hé thong giam sat, diéu khién TBA 35kV;

- Hé thQng glam sat DDK; )

- Hé thong giam sat tram phan phdi cira 10;

- Hé théng giam sat TBA trong |0;

+ Phong diéu do trung tam: Gom céc thiét bi
chinh: May cha cai d&t phan mém quan ly, giam
sat; Ma tran HMI+bd man hinh ghép; Tu giam
sat, diéu khién TBA 35kV; Tu giam sat BDK; Tu
giam sat trong 16; TG gidm sat tram phan phbi
clra 10;

+ Hé théng giam sét, diéu khién TBA 35kV:
Gom céc thiét bi chinh: Tu dleu khién déng cét
tw dong 6kV; Thiét bj dong cat tw dong 6kV; Cau
dao cach ly co diéu khién; May cat cé diéu khién;
Hé thong Camera.

+ Hé thong giam séat DDK: Gém cac thiét bi
chinh: Tu tap hop tin hiéu giam sat quan ly canh
bao sw co BDK; BO canh bao sy co DDK; Bo
chong sét BDK; Bo thu phat tin hiéu gan trén
dau 16 dwdng day 6kV va cac phu kién lap dat
kem theo. ) .

+ Hé thong giam sat ti phan phoi ctra Io: Gom
cac thiét bj chinh: TG giam sat tram phan phbi
ctra 1o; Thiét bi giam sat quan ly canh bao sy
cb dAu cap 6kV; Thiét bj giam sat trang thai may
cat.

+ Hé théng giam sat TBA trong 16: Gdm céc
thiét bi chinh: BO truyén tin hiéu; B cong to
phong nd. (cac thiét bi dwoc kiém dinh dam bao
tinh phdng nd va dwoc phép st dung trong hAm
10).

2.2. Chire ndng cua hé théng

- Nang cap Hé thdng cung cép va phan phoi
dién tai Ilén mwrc tw ddng hoa giam sat diéu khién
TBA trung tam 35/6kV;

- Diéu khién tir xa dong/cat cac may cat dau
vao phia 35kV, dong/cat cac may céat phia 6kV.
Tw dong dwa ngudn dién dw phong (may phat

Diesel) vao lam viéc va hoa déng bd vao cac
phan doan phia 6kV khi xay ra sy c6 mét nguén
dién lwdi.

- Giam sat cac théng s6 khi van hanh phia
35kV cua TBA trung gian, hién thj trang thai dong
cat cac may cat dau vao phia 35kV. )

- Giam sat trang thai cac 16 xuat tuyen 6kV,
cac théng so van hanh 16 xuét tuyén 6kV cla cac
tt phan phéi bao gdm: U, |, cosg, P, Q, S, kWh,
kvarh, kVAh..

- Giam sat quan ly, canh bao s ch duong
day trén khéng va chdng sét cho cac tuyén BDK
35kV, 6kV;

- Giam sét, quan ly, canh bao sw cb tuyén cap
6kV trong ham 1o;

- Giam sat cac 10 ra cia may blen ap trong 10
6/0,69 kV, bao gom caq thong sb dién nh,u’ dién
ap, dong dién, céng suat hoat dong, hé sé céng
suét, dién nang tiéu thu, dién tré mang..

3. Xay dwng hé thong giam sat, dleu khién
va canh bao sy co cho hé théng tram mang
cung cap dién caa Céng ty than Quang Hanh

TBA cua Cong ty than Quang Hanh dang véan
hanh 02 may bién ‘ap cong suéat 7.500kVA hoat
déng song song, cap dién cho toan md, bao gébm
cac phu tai trong 10, cac phu tai 16 thién va khu
vuc sang tuyén than Lép My va 01 may bién
ap du phong ngudi cong suat 5.000 kVA. Tram
dwoc cip dién tir 03 ngudn 35kV véi chiéu dai
hang chuc kilbmet va may phat dién dw phong
trong hé théng va&i 19 ti dong cét 6kV cha hang
Siemens. Hién tai, viéc van hanh TBA 35/6 kV
dwgc thie hién hoan toan thi cong. Cong nhan
van hanh cin c vao tinh hinh san xuét thuc té
dé dong cat cac cau dao, may cat phia nguon
35kV; déng cét cac thi phan phdi phia 6kV; déng
cat va hoa dong bd nguon dv phong. Viéc thyc
hién nhw vay tdn rat nhiéu cbng swrc, nhan lyc,
thdi gian dirng x& ly sw c6 rat l1au, &nh hwéng
dén san xuat ctia Cong ty.

Hé théng cung cép dién ctia Cong ty cé 4 tram
phan phéi 6kV dat tai 4 clra |6 cac MB +30, MB
+27, MB +20 va MB +18 cép dién 6kV cho cac
phu tai trong ham 16. Ngoai ra, cé A 16 tuyén DDK
6kV cép dién cho cac tram nay vé&i chiéu dai vai
km, di qua cac diéu kién dia chat phirc tap. Trong
ham 10, Céng ty dang st dung trén Y+ TBA phan
b tai cac mirc khac nhau cung cép dién cho cac
khu vwc khai thac.

V&i thwe trang nhw vay, Céng ty gap rat nhiéu
khé khan trong viéc quan ly, giam sat, van hanh
hé théng tram mang cung cép dién. Vi vay, ap
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THONG TIN KHOA HOC CONG NGHE MO

2>

dung Hé théng dé xuét sé giadi quyét dwoc cac
van dé Lkho khan néu trén, cu thé 1a:

- Kiém soat tat ca cac thong sb mang cung
cap dién, tw dong chuyen nguon dw phong khi
mat dién dam bao cung cap dién nhanh cho san
xuét va van hanh an toan mua mwa bao;

- Phat hién cac sw co trén cac tuyen DDK giup
khac phuc nhanh sw cb, gidm thiéu thoi gian tim
va phat hién sw cb (dac biét voi mua mwa béo,
sy cd ban dém, cac vi tri ddi nui, khe subi khd
di lai);

- Canh bao som nguy co sw cb tai cac dau
cap 6kV tram phan ph0| cép vao 10, cac nhanh
cung cap trong 16 dén cac phan xuo’ng (0,69kV)
nhdm x& ly nhanh, phan loai dé& giam thoi glan
khac phuc cling nhuw chon loc dé dua mang van
hanh tré lai;

- Tiéu sét trén cac dwong day trén khong bang
thiét bi chong sét khéng dung tiép dia (khac phuc
kho khan trong khai triedng 16 thién vé tri sb dién
tré tiép dia).

Hé théng phan mém tinh toan quan ly cac sy
cd, hién thi cac vi tri sy cd, canh bao st dung
nang lwong tiét kiém hiéu qua, tinh toan chi phi
dién nang... Hé théng dap &ng tinh mé khi mé
rong san xuét, (rng dung dién toan dam may
trong quan ly diéu hanh, st dung truyén théng
tbc dd cao, 6n dinh phu hop voi xu huéng cla

cudc Cach mang Cong nghiép 4.0.

4. Két luan

Cubc Cach mang Cbéng nghiép 4.0 mang lai
s dot pha vé cong nghé théng minh trong quan
ly diéu hanh san xuat. Cac giai phap tién tién
sé mang lai hiéu qua trong san xuat kinh doanh,
gidm thiéu rdi ro vé nguy co méat an toan dién,
cai thién méi trwdng lam viéc trong ham 16. Xay
dwng hé théng giam sat, diéu khién va canh
bao sw cd cho cac tram mang va hé thédng cung
cép dién cho cac Cong ty san xuat than sé giup
cho cbng tac quan ly co dién cia mé thuan tién,
mang lai hiéu qua trong san xuét, phat hién va
khac phuc nhanh cac sy cb dwa hé thdng dién
hoat déng 6n dinh.

Tai liéu tham khao:

[1]. Nghién ctu xay dung hé thdng tw déng
kiém soét tinh trang cach dién mang dién ha ap
ma than hdm 10. Vién Khoa hoc Céng nghé M6 -
Vinacomin, 2018.

[2]. Phuong an ky thuat “Hé théng giam sét
tép trung, diéu khién tw déng tram 35/6 kV va
mang cung cap dién Céng ty than Quang Hanh —
TKV®. Vién KHCN M@ - Vinacomin, 2019.

[3]. Ngudn Internet.

Development of the monitoring, control system and incident warning for the
system of stations and electricity supply networks of coal - mineral
production units

Fellow Ph.D. Vu The Nam - Vinacomin — Institute of Mining Science and Technology

Abstract:

The paper assesses the current status of electricity supply of mines and proposes solutions to
build the automatic monitoring, control and incident warning systems for power station system and
electrical supply networks in coal, minerals production units. The system meets the openness when
production is expanded and the cloud computing is applied in the operation management, high-speed
communication is used in accordance with the trend of Industrial Revolution 4.0.
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B\ THONG TIN KHOA HOC CONG NGHE MO

NGHIEN CUU THIET LAP HE THONG THONG TIN, PO LUONG
VA PIEU KHIEN CHO TO HOP PAO LO

Tom tz“it

NCS. Ha Thi Chiic

Truong BPai hoc Mo - Dia chat

NCS. Pham Thanh Liém

Vien Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Pao Diic Tao

Cdc t6 hop dao 1o dang dwoc sir dung nhiéu hon trong Tdp doan Cong nghiép T han Khoang san
Viét Nam. Tuy nhién, muon nang cao nang sudt dao 16 thi phaz tw dong héa cdc té hop nay bang hé
thong théng tin - do lwong va diéu khién. P6 la vzec lam cap thiét. Baz bdo trinh bay tong quan hé
théng théng tin - do lwong va diéu khién cdc co cau chdp hanh ciia té hop mdy ddo 16 & cde mé ham

10 va dé xudt dinh hwdng phdt trién hé thong nay.

1. Cau truc co’ cau van hanh cua té hop
may dao lo

Tb hop may dao 16 [1-3] 1a may chuyén dung
dwoc san xuat dé thuc hién viéc dao cac dwong
16 chudn bi cé hinh dang va tiét dién nhét dinh.
Chung bao gdm co cdu chap hanh dé pha hay

dat da trén dién tich gwong 16, co' ciu di chuyén
cuia td hop, co cAu chuyén tai, cac co ciu dong
lwe, thiét bi khir bui va hé thdng diéu khién.
Trong hinh 1 mé ta so d6 cAu tric cla co cau
chép hanh cung cac thanh phan ctia né nham
dap (rng cac chirc nang cta ché do van hanh.

Co cau hoat ding

L'|.|'-'.:| phay *— Tay lai Tay day |
| s e e
Dong cor ¢ H ! ¥ i
thivflwe ¢ Xilanh | i| Xilanh X1 lanh
- i thuy lwe 3 | | thay lue 2 7 thiy lue 1
O - |
Sy WS
= TY (& L L] b 13
= ' 1 I =
g e{ M) | E
e : Bloc L% 1=
] thing tin - do luimg |
Bién | Bign
i — i) [ ¥ p— 3
tan —~ = tan
3 . i hk | o
I Yy T
Hé thong di¢u khién -
1 , . ¥ .
Ban diéu khién | Thiét bi chi thi

Hinh. 1. So' d6 cau tric co cdu chdp hanh va cac hé thong phu tro
Bloc thong tin-do lwong: 1, 13 - trang thai: 2, 12 - nhiét d6; 3, 11 - 4p suét trong thiét bi ddn dong thay luc;
4 - tbc d6 quay; 5 - mé-men trén truc; 6,8, 10 - chuyén vj tuyén tinh; 7 - géc mé tay lai: 9 - géc mé tay day;

M - déng co dién; 'M - bom thdy luc; “> _bom thuy lwe; ------

-» - théng tin; — —» - diéu khién;

- liEN két co’ khi.
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THONG TIN KHOA HOC CONG NGHE MO

Co céu chap hanh cia t6 hop may dao 16 bao
gdm ludi phay, hoat déng nh& hé théng dan
dong thay lwe. Dé di chuyén lwdi phay st dung
tay day, cung cap chuyén dong tron cla lwdi
phay, lién hop v&i tay quay cla né, xac dinh ban
kinh lam viéc thwdng xuyén. Lwdi phay véi truc
quay ngang cua tay lai va truc quay doc cua tay
day cho phép diéu chinh qua trinh lam viéc theo
do day cla l&p cat dat da. Téc do quay cla tay
day dwoc cung cép bdi xi lanh thay lwc (1), con
Iwa chon ban kinh lam viéc cung cép bdi xi lanh
thay lwc (2) va (3).

Dé& dam bao diéu khién hiéu qua quéa trinh
pha hdy da mé bloc théng tin-do lwong voi sy
gilip d& clia cac cdm bién phu hop ¢ chirc nang
tiép nhan théng tin vé cac thdng sb can thiét
cla t6 hop may dao 16. Thanh phan cla cac tin
hiéu, dwoc ghi lai va xt ly trong bloc théng tin-do
lwdng, c6 thé dwoc mé rong. Méat khac, dé danh
gia trang thai cha lwdi phay pha hay dat da can
bd sung tin hiéu vé dd cirng dat da dang pha
huy.

2. Phan loai hé théng truyén déng cua cac
té hop may dao lo

Trong céac t6 hop may dao 16 & thoi diém
hién tai, ngudi ta str dung rong rai cac hé thc“'mg
truyén dong thay lwc. Theo nguyén ly hoat déng,
cac hé théng truyén déng nay duoc chia thanh
hai loai: Tac déng thé tich va tac ddng déng lyc
hoc, trong do truyén nang lwgng thwec hién do
tinh toan ap suét thay tinh va déng lwc - truyén
nang lwgng dwoc thywc hién do tinh toan dong
nang cla dong chat 1dng lam viéc (Hinh 2).

‘ H¢é thong din déng thiy luc |

‘ Tac dong thé tich | ‘ Tac dong dong luc hoc |

Bom bdnh rang va '

dong co thiy luc | BRI

Bom cdanh gaf va

’ - Bién téc thiy luc
dong co thiiy luc | -

Khi nghién ctu [4;5] vé& hé thdng dan dong
thay lwc nguwoi ta thay rang:

* Bom banh rang va dong co thay lyc la
loai c6 két ciu don gian, ap lwc nén thap nhung
lwu lwong cao, né thuwdng dwoc st dung dé moi
chét 16ng c6 dd nhét cao;

*  Bom canh gat va déng co thly lwc la loai
c6 két cau kha phurc tap, ap lwc nén trung binh,
lwu lveng cao;

*  Bom pit-tdng va dong co thdy lwc la loai
c6 két cAu phirc tap nhét, ap lwc nén rat cao
nhung lwu lwong lai thdp, né thuong duoc st
dung trong cac hé thdng yéu cau ap luc cao va
on dinh;

Xi-lanh thiy lwc don gian trong san xuét, tin
cay trong hoat déng, nh& chung coé thé nhan
duwoc lwc dang ké, vi tri ctia ching khéng phu
thudc vao viéc lap dat bom cla thiét bi phan phoi
va diéu chinh.

3. Pac diém cac hé théng théng tin-do
lwéng va diéu khién cda té hop may dao 16

3.1. Phan loai céc hé théng diéu khién theo
mirc dé tham gia cua con ngwoi

DPé thuwc hién chirc nang va duy tri ché do
cbng tac clia cac co ciu chap hanh trong té hop
may dao 16, phu hop véi cong nghé va diéu kién
lam viéc, cac hé thdng diéu khién chia ra [6-8]
(Hinh 3):

_4 Bﬁng tay
He¢ thong tac dong Heé thong dicu
»g§ truc tiep khién tir xa
5
E H¢ thong tac dong HE thong diéu
B gian tiep khién tai cho
&0 S ; -
= —% Bang tay + ban tu dong
£
el —% Tu dong
LHé thong kiém soat L Heé thong dicu
B tham so va chan khién tu dong

Hinh 3. Phén loai hé théng dan déng thdy luc theo

N Bom pit tong va dong Bom pit tong theo nguyén ly tac dong .
co thiy Tuc | hudng tam 3.2. Cdc hé théng diéu khién bang tay
N - Bom pit tong ’ E)l?u khl?r.] bAang ‘tay to hqp may de’lo I9 pha‘{I
y I | hudng truc c6 mat nguwoi van hanh, ngudi giam sat cac ché

dd van hanh ctia may va thay déi chung cho phu
hop diéu kién lam viéc.
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A THONG TIN KHOA HOC CONG NGHE MO

kién lam viéc de doa dén tinh mang hoac strc
khée clia ngudi van hanh, hé théng diéu khién
tlr xa dwoc st dung. Trong trwdng hop nay,
trong t6 hop c6 chira bang diéu khién tir xa va
bloc truyén théng, cung cép cac tin hiéu diéu
khién va giam sat-do lwong thong tin tir td hop
may dao 10.

3.3. Cdc hé théng diéu khién tw déng héa

Cac hé théng diéu khién tw dong hoa cho
phép thuwc hién viéc diéu khién t6 hop may dao
|6 ma khoéng can cé ngwdi van hanh.

Trong trwdng hop don gidn nhét, hé théng cé
chirc ndng kiém soat sw phdi hop cla lyc va mo-
men trong co cdu chap hanh phiu hop véi dac
tinh ky thuat ca té hop may dao 16 va dirng may
trong trwéng hop khan cép.

Trong trwdng hop phirc tap hon, hé théng
diéu khién chra bloc diéu chinh tw déng duy
tri cac thong sbé lam viéc & mirc dd nhét dinh
ho&c ty ddng thay déi mot vai thong sb theo mot
chwong trinh nhét dinh. Trong hé théng ciing c6
nhirng cdm bién giam sat dé theo dai lién tuc tin
hiéu diéu khién.

Trong trwdng hop tw ddng héa & mirc cao, hé
thdng diéu khién tw dong chira cac co ciu phat
trién dé trich xuat thdng tin cdm nhan dwoc trang
thai cla cac thong sb khac nhau cltia hé théng
diéu khién, cling nhw tai nguyén tinh toan manh

mé va thuat toan hiéu qué cung phdn mém hé
tro, thwe hién chirc ndng cla td hop may dao
16 ma khéng can cé su tham gia cla nguoi van
hanh.

Trong Hinh 4 va cac tai liéu [9;10], mét danh
gia trwc tiép vé trang thai mdi truéng trong cac td
hop may dao 16 dwgc st dung, tac déng Ién co
céu chép hanh cla t6 hop may dao 16. Trang thai
van hanh cla né co thé wéc tinh gian tiép thong
qua céc théng sé do dwoc clia cac cam bién do
lwong. Vé nguyén ly, diéu nay cho phép ta co thé
xay dwng mét md hinh vé moi trwdng bén ngoai
va ty dong diéu chinh, diéu khién may theo md
hinh nay dé thwe hién cac nhiém vu chirc nang
cua no.

4. Cau tric cua hé thong diéu khién té hop
may dao 16

Trong hé théng diéu khién t6 hop may dao
16 (Hinh 5) ngwoi ta thwe hién do théng sb tic
thoi ctia dbi twong diéu khién, so sanh né véi gia
tri (da cho) tham chiéu, tinh toan théng sé diéu
chinh va dwa né dén co clu tac dong lén dbi
twong diéu khién.

Hé théng tw ddng diéu khién bao gébm céac bloc
do lwerng, khuéch dai va chuyén ddi tin hiéu cta
sai léch, so sanh va&i gia tri diéu khién da cho va
dwa ra tin hiéu tac dong lén dbi twong diéu chinh
v&i muc dich duy tri dai lwong diéu chinh, hoac

Cam bién vj tri

|
I I
| |
: —II Cam bien toc dé 147:
: —II Cam bién gia toe lﬂ—l— |
1
: —i Cam bien e va mo mem |
| |
| [ s s 2X L |
i BT N s
9 | Ea |
g || 3
oEEEn TS Samas TEmmn Sammn. wmmmn s e =
. I MMy =
" €3 v
Bin dien b = b &
khign =._. > £ [ I Eh | = |
= Ké hoach - = = | <
- | g chuyén déng g | 2 [
Hié t'- J— £ o = | |
Hiem thy £ Ce =
= p = e 1 |
—— o =
| - ] 1 = -:-_. —L | Il
S, —= ~ > o 1 |
ST Nhin dang va . | |
|5M0]11nh'rq— 40 CAOS V2 E',—% I |
P, .. i Phin tich mdi S =
| j cua mot trurémng 5|
|§ truong | |
Héthong dicukhién

Hinh 4. So dé céu truc cta ludng théng tin trong hé théng diéu khién té hop méay dao o
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Gid tri deit Tdc dong diéu khién Nhiéu D6 Iom diéu chinh
Gid tri léch L
X et “j P Co cau diéu Déi twong diéu
Bo dinh tri=»{+ Dieu chinh .2 ng »0
o : khién chinh
A
Tin hiéu det .
in hiéu dd C Vong diéu chinh >

Tin hi¢u gia tri thuc

Cam bién véi bo

bién doi

Hinh 5. So' db céu truc hé thé

ng diéu khién t6 hop may dao 1o

Chuyén
mach ¢
Auto.l_n_, + -
Y = B cien
Nguén _"I/ . Mau N O}" HOC - chinh téc
p}faf Tir day = %
Dén day \—|
)
SO Kﬁ’f&_: d:efu R 3
X And khién toc |—m| BIMP—» V3
sanh s
F Y A ~
A 4
2 .
ciéu | Cam Cam bién
chinh N\ bién tai BT téc do
tar
F 3

Hinh 6. So' dé nguyén ly hé théng diéu khién tw déng cua té hop may dao 1o
BIT - khéi nguén; I - méy phét dién; BC - khdi so sénh; 3H - bé diéu chinh tai; JH - cam bién tai; 3C - b6

diéu chinh téc do; 4C - cdm bién

thay dbi né theo mét quy luat da dinh. Trong hinh
6 md t& so do cAu truc chi tiét ciia mot hé théng
didu khién tw dong nhu thé [10-15].

Can ctr theo tinh chat tac dong cuia hé théng
tw dong, nguoi ta chia ra thanh cac hé thdng
diéu khién tuyén tinh va phi tuyén. Hé théng diéu
khién tuyén tinh 1a diéu khién theo ham ty 1, tich
phan, vi phan, ciing nhuv sw két hop cta ching.

Ham diéu chinh ty Ié-tich phan-vi phdn — anh
hwéng dén déi twong diéu chinh véi sai léch
tuyén tinh € cua gia tri diéu chinh, tich phan tw
do 1éch nay va tbc do thay dbi cua gia tri diéu
chinh:

u(s) = (kp + % + Tas) £(s)

Cai dat cho bd diéu chinh PID 1a hé sb ty &
cta diéu chinh K , hdng sb thdi gian cda tich
phan T, va hang so thoi gian clia viphan T .

Nghién ctru rng dung thuat toan dieéu chinh
PID vao khau diéu chinh dwoc coi 1a muc tiéu

téc do; BYC - khéi diéu khién téc do

khi thiét 1ap hé théng diéu khién cua té hop may
dao lo.
T phwong trinh

1 L
y=kp(x+af0

va ham truyén

b

mo hinh dwa diéu chinh PID vao vong diéu
khién dwoc thé hién trong hinh 7.

5. Két luan

Nghién ciru thiét 1ap hé théng théng tin - do
lwong va diéu khién cta t6 hop may dao 16 cé
thé dwa ra cac két luan sau day:

*  Mudn nang cao nang suat cho cac té hop
dao 16, nhat thiét phai xem xét thiét 1ap cac hé
thdng diéu khién tw déng hoa cho chung;

* P& diéu khién co hiéu qua qua trinh pha
hay d4t da cta tb6 hop may dao 16 can xem xét

xdt +T,, %

1+-—

T;p + Tnap)
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Hinh 7. Pwa diéu chinh PID véo vong diéu khién trong hé théng diéu khién

dwa vao cAu tric ctia hé thdng tw dong diéu khién
cac cam bién do lwong trang thai cac thong sb
cla co cu chap hanh va cac ham diéu chinh
PID;
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Research and development of the information-measuring and control system
of the roadheader

Fellow Ph.D. Ha Thi Chuc - Hanoi University of Mining and Geology
Fellow Ph.D. Pham Thanh Liem - Vinacomin - Institute of Mining Science & Technology

Abstract:

The heading complexes are being used more in Vietnam National Coal Minerals Holding Corpo-
ration Limited. However, in order to improve the productivity of drifting, it is necessary to automatize
these complexes with the information, measurement and control system. It is the urgent work. The pa-
per presents an overview of the information, measurement and control system of the actuators of the
excavator complex in underground mines and proposals for the development direction of this system.
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THONG TIN KHOA HOC CONG NGHE MO

NGHIEN CUU, PE XUAT VA THIET KE HE THONG LAM MAT
KHONG KHi MO PHU HQP VOI PIEU KIEN KY THUAT CAC MO THAN
HAM LO THUOQC TKV

TS. Nguyén Minh Phién, ThS. Ho Pinh Tué
KS. Vii Ngoc Hoan

Vién Khoa hoc Cong nghé Mo - Vinacomin
KS. Vii Pirc Trong, KS. Lé Trong Hiéu

KS. Pham Vian Duy

Cong ty Than Mao Khé — TKV

Bién tap: ThS. Pham Chéan Chinh

Tom tat:

Cdc mé than ham [0 tai Viét Nam ngdy cang khai thdc xué'ng sdu, do do nhiét do ngay cang tang
do cdc nguyén nhan nhie dia nhiét, téa nhiét tir cdc thiét bi khdu than, chiéu daz thong gio lon Nhiét
dé tiém cdn hodc vieot ngueong 30 dé C thuwong xuyén xay ra. Dé gidi quyet van dé trén can nghién
civu gidi phdp lam mat khéng khi mé cho cdc khu viee san xudt. Bai bdo tong quan cdc phwong phdp
lam mat trén thé gici, tinh toan tong hop cdc nguon nhiét va dé xudt cdc hé thong lam mdt phit hop

véi diéu kién dia — ky thudt cdc mé than ham 16 tai Viét Nam.

1. Dat van dé
Cac md than ham 16 trong thdi gian téi sé
ngay cang mé rong vé dién va chiéu sau khai
thac, nhiét dé tai noi lam viéc ngay cang tang
theo chiéu sau. Mé&t khac, hé thdng théng gié
hién nay gan nhw da dat mirc gidi han va khé co
thé lam mat khu vwc san xuét theo phwong phap
truyén théng. Trong thwc té, viéc duy tri va dam
bao diéu kién nhiét do tai cac khu vuc lam viéc
trong mé ham 16 hién nay gap nhiéu kho khan va
bi han ché, dic biét |4 tai cac dwdng 16 c6 chiéu
dai théng gié I&n. Nguyén nhan mét phan do hé
théng théng gid ctia mé chwa dwoc diéu tiét hop
ly, mat khac cling c6 nhirng nguyen nhéan khach
quan nhw qu lwong gid cung cép bi gi¢i han bai
diéu kién vé tbc do gid, ludng gi6 sach co6 nhiét do
tiém can gia tri gi¢i han 30°C, khu vic lam viéc
la 16 cho co gidi héa co nhidu nguén nhiét phat
sinh... Hién nay, tai Viét Nam cac bao cao thdong
gié md néi chung ma&i chi dirng & mirc didu tiét
lwu lwong gid va 1ap k& hoach cho nhivng ndm
tiép theo ma chwa c6 cac gidi phap lam mat cu
thé dé giai quyét triét dé van dé néu trén. Vi vay,
viéc nghién ctru giai phap lam mat khéng khi mé
phu hop véi diéu kién ky thuat cac mé than ham
|6 mang tinh chat cip bach, gidi quyét van dé
nhiét d6 tdng cao trong hoat déng khai thac mé.
2. Cac phwong phap lam mat khéng khi
Yo
QUACERT

® |

ISO 9001

mo hién nay

Céac nwéc cd nén cong nghiép khai thac md
ham 16 phat trién trén Thé gidi da ap dung nhiéu
giai phap dé lam mat khoéng khi khu vie c6 cong
nhan lam viéc trong mé ham 16, cé thé ké dén
nhw: Hé thdng lam mat vi khi hau; hé théng lam
mat cuc bd; hé thdng lam mat nhém va hé théng
[am mat trung tam.

Hé théng lam mat vi khi hdu: Hé théng lam
mat vi khi hau it dwoc phd bién d6 |1 viéc st dung
trang phuc lam mat cho céng nhan mé mac trong
sudt qua trinh 1am viéc. Vao ndm 1970, Cuc mé
Hoa Ky da nghién ctru va thiét ké cac bd trang
phuc lam mat st dung bang da va lam mat bang
chét 16ng cho cong nhan mé. B quan 4o béo ho
lam mat bang béng, bao gébm céc tui bang coé thé
dwoc cap lai sau khi st dung [4]. Quan 4o lam
mat bang chat Idng bao gém 4o, mi trum dau va
tan nhiét bom chat lam mat chét 1dng qua quan
4o dé lam mat cho céng nhan (Hinh 1).

Hé théng lam mat cuc bd: Hé théng nay dwoc
st dung tai cac khu vuc c6 van dé vé nhiét do
cuc b va thuwdng cach xa dwdng gié chinh [5].
Cac khu vwc nay thwdng la cac gwong dao 10
hoac khai thac vi nhiét dwoc tao ra t&r sw hoat
déng cla may moc thiét bj va tlr khoang san
dwoc khai thac. Néu cac khu ve nay khong hoat
déng trong mot thei gian dai thi hé théng lam mat
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Hinh 1. M4u éo diéu hoa (My)

Thiét bi lam mat

cuc bé la ly twéng. Tinh co déng cla hé théng
lam mat tai chd va vi tri gan khu vue can phuc vu
mang lai cho sw hiéu qua cia hé théng (Hinh 2).

Hé théng lam mat khéng khi theo nhém: Céc
hé théng lam mat nhém dya trén hé théng thiét
bi lam lanh gian tiép, lam mat bang nwédc céd
cobng suat 0,5+2,0 MW. Uu diém cla cac giai
phap nay la tinh linh hoat cao cla hé thdng, dac
biét la trong pham vi diéu chinh céng suét cling
nhw bao vé trong trwdng hop héng héc hoac stra
chiva céng trinh. Hé théng diéu hoa khéng khi
nhém lam mat béng nwéc cé thé dwoc mé rong
ho&c ngirng hoat déng tuy thudc vao nhu ciu vé
cong suét lam mat (Hinh 3).

Hé théng lam mét trung tdm: Hé théng lam
mat trung tam cé thé chia thanh hai loai dwa trén
vi tri cia BAC (Bulk Air Cooler) Trén bé mat hoac
dwai long dat. Nhiéu tinh nang thiét ké BAC bé

b) Lam mat cho lo chg

Hinh 2. Hé théng lam mét cuc b (Ba Lan)

] KHCNM SO 3/2020 * AN TOAN MO



THONG TIN KHOA HOC CONG NGHE MO

2>

Giéng I

Giéng II

s
=

Thiét bi lam
mat hot nurdc
Pox. 1080m

Mize -1000m

Hinh 4. Hé théng lam mét trung tdm trén mat dat
Aggreko tai mé Cobar (Australia)

mat va BAC ngam la twong tw nhau, tuy nhién
cau hinh clia hé théng khac nhau dwa trén nhiéu
yéu t6 [6].

Hé théng BAC duwdéi long dat duwoc lap dat tai
noi o lwu lwong khdng khi 1én co thé truyén truc
tiép qua BAC. Diéu nay dwoc hd tro béi cac clra
gié va quat phu. Hé théng BAC chinh thwéong
dwoc dat tai dwdng 16 cai. Hé théng BAC phu c6
thé dwoc dat sau hon tai cac nhanh va dwoc st
dung dé lam mat ludng gié sach vao vi tri lam viéc
hodc ludng gi6 tuan hoan (gié ban). Pay dwoc
goi 1a lam mat thir cap [7]. B6 trao dbi nhiét cudn
lam mat c6 thé dwoc str dung thay cho BAC dé
lam mat thir cAp néu yéu cau lam mat thap (dwdi
1,5 MW). Khéng gidng nhw BAC, mét b trao dbi
nhiét cudn lam mat co thé di chuyén dwoc nhung
can phai c6 hé théng danh rira vi cac cudn day
c6 thé bj lam béan va tré nén kém hiéu qua.

Ung véi mbi dac diém diéu kién khac nhau,
cac phuwong phap lam mat phu hgp twong rng

Yo

QUACKRT

® |

ISO 9001

/ — /u i &

Thiét bi lim mit
khing khi 2x300kW

Hinh 5. Hé théng BAC dwéi ham 16 tai mé
Agnico-Eagle (Nam Phi)

sé dwoc ap dung. Nhirng phan tich sau day sé
lam ndi bat sw anh hwdng cla cac yéu t6 ky
thuat dén phwong phap lam mat khéng khi mé.
Céng nghé khéu than: Céng nghé khau than
va san lwong khai thac cé méi lién quan truc tiép
t&i kha ndng ap dung hé thdng lam mat. Mét 16
cho hodc khu vure dao 16 ap dung co gi¢i hoa dé
khau than, viéc str dung moét td hop véi rat nhiéu
thiét bi khac nhau sé tao ra mét lwong nhiét tda
vao khéng gian khu vwc san xuat. San lwong
I&n, ddng nghia v&i viéc lwu lwong gid yéu cau
tang, viéc nay dan t&i van téc gid vuot qua gioi
han cho phép, anh hwdng dén ngudi lao dong.
Két hop cac yéu td néu trén co thé nhan dinh,
céng nghé khau than la yéu té quan trong dé can
nhac dén kha nang ap dung hé théng lam mat.
Dan nhiét va do khuéch tan nhiét cua dat da:
Nhirng dwdng 10 dai vwot qua 3 km thi nhiét dé
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wét tang 1én dén 4,5°C doc theo chiéu dai dudng
16. Pay la cac thong sb kha quan trong dé tinh
toan cac chi tiéu kinh té ky thuat lien quan dén
khoadng cach dat bd gian trao déi nhiét cho t&i
guong 16 khai thac.

Chiéu dai hé théng duong 16 va chiéu séu cla
tang khu vuc ép dung hé théng: Chiéu sau va
chiéu dai tang dan lién quan dén rat nhiéu van dé
nhw: Kha ndng ap dung hé théng bom day, bai
toan kinh té khi phai s& dung quéa nhiéu dwéng
bng dan, chi phi cho 16p vé béo 6n gitr nhiét (v&i
hé théng lam mat trung tam)... Do vay, can phan
tich ky diéu kién dia chat mé, chi tiéu kinh té ky
thuat dé lwa chon hé thdng phu hop véi tirng giai
doan san xuét ctia mo.

Nhiét dé: La yéu té quan trong nhat dé can
nhac viéc ap dung hé théng lam mat khéng
khi m&. Tai cdc md ham 16 sau va nong, viéc
gidm nhiét 1a wu tién hang dau trong cong tac
diéu hanh mé vi ngwoi lao ddng cé nguy co
mac cac bénh lién quan dén nhiét do. Phuong
phap truyén théng dé loai bd nhiét, dam bao
moi trwdng 1am viéc an toan trong ham 16 1a st
dung hé théng théng gié. Tuy nhién, khi hé théng
théng gié khéng con kha nang dam bao céac diéu
kién vi khi hau thich hgp cho ngudi lao dong thi
viéc trang bi mot hé thdng lam mat la can thiét.

Thuye té tai Viet Nam, nhiét dd khu vuc Quang
Ninh v&i nhiét d6 trung binh thap la 29°C, nhiét
dd trung binh cao vao khoang 37+38°C [2], vi
vay theo chiéu sau khai thac, xu huéng gia tang
nhiét dé theo quy luat chung, nhwng gia tri nhiét
dd ban dau la khac nhau do &nh hwéng clia viing
khi hau. V&i nhirng ly do néu trén, diéu kién ap
dung hé théng lam mat khéng khi mé ham 16 tai
Viét Nam cé suw khac biét vé chiéu sau khai thac.

Dac diém diéu kién vé dia chét, ky thuat tai
Viét Nam la s&r dung phwong phap khoan nd

min dé& khai thac than 1a cha yéu; cdong nghé
khai thac than 16 chg co gi¢i hdéa dwoce ap dung
gi&i han tai mot s6 mé va mot sé vi tri. Dac diém
chung cua céac 10 chg co gi¢i hoa tinh dén thoi
diém hién tai tai Viét Nam thwdng cé nhiét dd
vuot qua gidi han cho phép (>30 °C [1]), dbi v&i
16 cho' str dung cdng nghé khai thac bang khoan
nd min, phwong phap lam mat bang théng gio
truyén théng van dam bao diéu kién vi khi hau
cho cdng nhan lam viéc.

3. Thiét ké thi diém hé théng lam mat
khéng khi moé

Khu vwc ap dung, thiét ké thi diém yéu cau
hoi tu day du cac yéu té: Khu vwc san xuat cé
diéu kién vi khi hau bi anh hwéng I6n cia nhiét
do, nhiét d6 >30°C (vi pham quy dinh vé nhiét
dd khu vuc sdn xuét trong mé ham 16 [1]); khu
vuc khai thac cé tudi tho con Ién; phuong phap
théng gié phu hop (Théng gié bang ha &p chung
clia mé; khu vuc san xuét khéng nhan gié thai tiy
khu vwre khac). V&i nhivng tiéu chi néu trén, tac
giad da phan loai, danh gia mot sd khu vwe san
xuét 14 16 cho khai thac bang hinh thirc 16 cho
dai, théng gié bang ha ap chung ctia mé.

Xét trén yéu tb phirc tap vé cong tac quan ly
khi mé va c6 nhiéu dién bién vé yéu tb khi chay/
nd, yéu tb chay mé do than tw chay, tac gia dé
xuét lya chon cac khu vuc san xuét tai Cong ty
than Mao Khé - TKV dé danh gia, thiét k&, ap
dung thi diém. Két hop cac yéu t6 néu trén va sw
tw van cla cac can bd ky thuat tai Céng ty than
Mao Khé - TKV, dé tai da khao sat, danh gia diéu
kién vi khi hau, dac biét la yéu t6 nhiét do 16 cho
via 6DMR tang -150/-80, phan xudng khai thac
1; 16 cho via 10T tang -150/-80, phan xwéng khai
thac 11. So lwoc dac diém cébng nghé cac khu
virc néu trén dwoc thé hién tai Bang 1.

Dé c6 thé dé xuat dwoc phwong an lam mat

Bang 1. Bac diém ky thuat khu vue dé xuét 4p dung tai Céng ty than Mao Khé

Stt Pac diém DPon vi Via 6DMR, KT1 Via 10T, KT11

1 | Tang khai thac m -150/-80 -150/-80

2 | Chiéu dai Id cho m 131 200

3 | Tiét dién m2 4.4 4.5

4 | Coéng nghé 16 cho - Khoan né min, ZHF | Khoan nd min, ZHF
San lwong o |Lon nhat . . 590 460

5 h i _ tan/ngay
cho Nhé nhét 460 322
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Bang 2. Téng luong nhiét phat thai vao khéng gian 1o cho

Gia tri
st Nhiét thanh phan BVT | Via 6DMR ting -150/- | Via 10T tang -150/-80,
80, KT1 KT11
1 | Dia nhiét kW 1,08 1,66
2 | Oxy héa than kW 264,7 267,24
3 | Thiét bj dién kW 0,00 9,25
4 |Tdng kW 265,8 278,1

Dry Bulb Temperature ("C)
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32

31

30

29

28

B0 100 120

Hinh 6. Biéu dé gia téng nhiét do khé va nhiét do uot 1o che via 6OMR tang -150/-80, KT1

o Dry Bulb Temperature (*C}

28

0 20 40 60 80

100 120 140 160 180

Hinh 7. Biéu dé gia tdng nhiét dé kho va nhiét do wét 16 cho via 10T tang -150/-80, KT11

phu hop, diéu kién can la phai tinh toan dwoc
tdng lwong nhiét phat thai. Téng lwong nhiét
phat thai vao khéng gian 10 chg’ va md phéng sw
gia tang nhiét do trén phan mém Climsim (Bang
2, Hinh 6, Hinh 7) nhw sau:

Véi dic didm didu kién ky thuat va két qua
tinh toan tdng lwong nhiét phat thai néu trén, cac
tac gia da danh gia va xac dinh dwgc 02 phwong
an lam mat phu hop, cu thé la:

.'9 JAS: -ANE
QUACERT . @ _
A ;

ISO 9001

Phuwong én 1: St dung hé thdng lam mat
trung tam mat dat tai m&t bang san coéng nghiép
murc +25

Nhiétlwong phatthai duwoctinhtoan quado xac
dinh céng suét thiét bi lam mat gdm: Téng lwong
nhiét phat thai cac khu viec dwong 10 ¢é nhiét do
Ién hon 30°C 1a 553 kW; téng lwong nhiét phat
thai vao 16 cho via 6DMR tang -150/-80, KT1 la
265,8 kW; téng lwong nhiét phat thai vao 16 cho
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via 10T tang -150/-80, KT11 1a 278,1 Kw. Téng
phu tai lanh khéng khi duwoc xac dinh véi hé sé
dw phong la 20%: Q = (553+265,8+278,1)*120%
= 1.316,3 (kW). Can ctu vao yéu cau phu tai
lanh, dé tai dé xuét lwa chon coéng suét té hop
lam lanh la 1.400 kW st dung td hop may lam
lanh hép thu lithium bromide loai G clia hang
Panasonic (Hinh 8).

V6&i muc tiéu dam bao 6n dinh hoat déng cda
hé théng va nang cao hiéu qua lam mat, tac gia
dé xuat doéng bo thiét bi va cac khuyén céo van
hanh ctia hang chi tiét: Bom lam lanh st dung
loai SLS150-315A (3 chiéc); thap 1am lanh loai
DX-M2542-D (2 chiéc); bom nwéc lanh st dung
loai SLS80-350 (3 chiéc); dwdng dng chinh van

Hinh 8. May lam lanh hép thu lithium bromide

chuyén nwéc lanh st dung éng thép lién Y dwéng
dng cé bao 6n tdng chiéu dai 3.500x2 m; thiét bj
trao d6i nhiét st dung thiét bi WK300 (Hinh 9) va
nwéc sach (nwéc khiy lon) dwoc khuyén céo siv
dung. Nguyén Iy 1am viéc cia hé théng dwoc thé
hién tai Hinh 10.

Phuwong an 2: Str dung hé théng [am mat cuc
bd

Xét trén yéu t6 nhirng té hop thiét bi da dwoc
st dung tai Viét Nam va buwéc dau dem lai hiéu
qua, tac gia dé xuét st dung t6 hop thiét bji MK-
300 (Hinh 11) cta Ba Lan. Tuy nhién, cac don vi

LT

ACHACRTR A MO AR A R B

Hinh 9. B6 trao déi nhiét WK

78 KHCNM SO 3/2020 * AN TOAN MO

da va dang st dung t6 hop néu trén chwa cé sw
dau tw, nghién clru ddng bd héa td hop thiét bi
dan dén nhiéu van dé ton tai trong qua trinh van
hanh, stra chira va bao dwéng. So d6 nguyén ly
hoat déng cla td hop dwoc thé hién tai Hinh 12.

Hiéu quéa cuda té hop thiét bi dwoc quyét dinh
b&i hé théng lam mat binh ngwng, hé théng nwéc
tan nhiét tun hoan bang cac thap gidi nhiét dat
trong ham 16. Nhan thirc dwoc van dé néu trén,
cac tac gid da phan tich sy phu hop cua cac
loai hinh thap lam mat voi diéu kién san xuat mé
ham 16, va thap lam mat dang budng ngang véi
02 tang phun dwoc danh gia la phu hop. Qua
doé dé xuét str dung dang thap lam mat néu trén
ap dung tai Céng ty than Mao Khé ndi riéng va
cac don vi khai thac mé ham 10 tai Viét Nam néi
chung dé lam mat nwéc lam mat ddi véi hé théng
lam mat cuc bo.

Vi nhitng wu diém noi bat nhw: Chi phi dau
tw ban dau nho, hiéu qua cda té hop da dwoc
ching minh... phwong an 2 dwoc danh gia la toi
wu, phu hop véi diéu kién khu virc thiét ké.

4. Két luan

Nhirng van dé cbt I6i, trong tdm trong cong
tac tinh toan, thiét ké hé théng lam mat gém: Xac
dinh cac ngudn nhiét phat thai trong mé ham 10;
tinh toan lwong nhiét phat thai theo tirng yéu té;
nguyén ly hoat déng va diéu kién ap dung cla
cac phuwong phap lam mat dang ap dung trén
Thé gidi; tinh toan, dé xuét cong suét lam mat
cla cac td hop thiét bi dwa trén tdng lwong nhiét
phat thai trong mé ham 16... d& dwoc nghién ciru
cu thé. Qua day co thé nhan dinh két qua ban
dau nghién clru, dé xuét va thiét ké hé théng lam
mat khéng khi mé phu hop véi diéu kién kj thuat
cac mod than ham 10 1a tién d&, co s& khoa hoc
giadi quyét cac van dé vé nhiét do trong hoat dong
khai thac mo tai Viét Nam.
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Hinh 11. Té hop thiét bi MK-300

..—ﬁ--.,\!\{a}'m Buaeg co @an ;

Dung quat

o I Dang che quat khang khi

Bay hoi
¢ Bom nuse [] Lee chit it im(freon
11 Van 1- van I:éhng LDC nmjlc_
24 Van 2 — chat long FD. Bién khién khi hru

3 Van 3- van mo ring

Hinh 12. So db nguyén ly hoat déng hé théng lam méat MK-300

Hinh 13. Thap lam mat dang bubéng ngang duoc thiét ké dat trong cup 16 da
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Research, proposal and design on the mine air cooling system in accordance with
technical conditions of underground coal mines of Vinacomin

Dr. Nguyen Minh Phien, MSc. Ho Dinh Tue, Eng. Vu Ngoc Hoan
Vinacomin — Institute of Mining Science and Technology
Eng. Vu Duc Trong, Eng. Le Trong Hieu, Eng. Pham Van Duy
Vinacomin — Mao Khe Coal Company

Abstract:

Underground coal mines in Vietnam have been increasingly under deeper exploitation, therefore
the temperature is under increase day by day due to reasons such as geothermal, heat from coal min-
ing equipment, large ventilation length, etc... The proximity or off-limit temperature of 30 degrees
Celsius is frequently present. To solve this problem, it is necessary to study on solutions of mine air
cooling for production areas. The paper reviews the cooling methods in the world, calculates the heat
sources and proposes cooling systems suitable for the geotechnical conditions of underground coal
mines in Vietnam.
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Hoi thiao nghién ctru, lua chon gidi phap
cong nghé nang cao chit lwong duong
mo 10 thién

Nghién civu lwa chon gidi phdp cong nghé, thiét
bi t6i wu nham néng cao chit lwong dwong Mo
19 thién tai cac don vi lp thién trong TKV. Do la
ngi dung chinh cia Hpi thdao Khoa hoc Cong
nghé dién ra vao sing ngay 21/5/2020 tai Hg
Long. TGD Tap doan Dang Thanh Hai chu tri
Héi thio. Tham gia héi thio con cé cdc dong
chi TV HDTV Pham Vian Mdat, TV HDTV Vi
Thanh Lam, cac Pho TGD Tap doan va Giam
doc cdc don vi khai théc 19 thién.

Ho6i thao da nghe Bao cao “Nghién ctru lya
chon giai phap cong nghé, thiét bi nang cao chét
lwgng dwong mo 16 thién trong TKV va phuwong
an ther nghiém do Vién KH-CN M6 phdi hop voi
Coéng ty TNHH INFRASOL nghién ctru xay dwng.
B&o cao khao sat néu rd thuc té dwong mé 16
thién cla tirng don vi 16 thién trong TKV, hién
trang diéu kién cac thiét bi van tai ma cac mo 16
thién TKV dang s dung, thuc t& chat lwong mat
duwong, cac yéu té6 dang anh hwdng dén chéat
lwgong mat dwdng nhw strc can lan, anh hudng
cla strc can lan dén thoi gian van chuyén, hiéu
qua chuyén tai, tudi tho cta linh kién thiét bi van
tai. T do, dwa ra giai phap gia cb vat liéu xi
mang két hop v&i cdng nghé phu gia Polime. Két
qua nghién ctru cho thay, v&i cdng nghé nay,
van tbc van tai tang 7,7%; s6 chuyén van tai tang
10%; s6 m3/ca tang 3,7%. Bén canh doé, nguyén
liéu tiéu hao gidm, chét lwong méi trwong trén
cac dwdng mo dugc cai thién

Dai dién Cong ty CP Xuét nhap khau ASE
Viét Nam va cac don vi khai thac 16 thién trong
Tap doan da cung thdo luan nhdm xem xét lwa
chon céng nghé.

Phat biéu két luan, TGD Tap doan Déang
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Thanh Hai nh4dn manh y nghia cta Héi thao,
khang dinh day la cha trwong Ién clia Tap doan
nham nang cao ha tdng phuc vu san xuét. TGD
yéu cau thanh lap T cong tac vé ap dung gidi
phap Céng nghé, thiét bi nang cao chat lvong
dwéng mé 16 thién dé tiép tuc nghién ciu, thi
nghiém va lwa chon dwoc cong nghé tdi wu nhét,
phu hop nhét, thé hién quyét tam cta Tap doan
trong viéc thyc hién cudc cach mang nang cao
chét lwong dwdng mé 16 thién, nang cao nang
suét, cai thién diéu kién lam viéc cho ngudi lao
doéng.
Truyén théng TKV

Giai phap thu hut tuyén sinh tho 10

Véi chii dé cong tic nam 2020 la “Tuyén sinh
va dao tao thy 10”, ngay tiv dau nam, Truong
Cao ding Than - Khodng sin Vigt Nam (TKV)
dd ting cwong trién khai cdc gidi phdp dong b,
higu qud nham hoan thanh chi tiéu, chit lwong
tuyén sinh dau vao.

Sinh vién nghé khai thac md tai Phan hiéu Cam Pha
(Truong Cao dang Than - Khoang san Viét Nam)
thue hanh ky nang chong xén o

N&m 2020, theo ké hoach TKV giao Truwdng
Cao dang Than - Khoang san Viét Nam tuyén
sinh 4.500 hoc sinh nghé mé ham 16 (hé A). Tuy
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nhién, d& dap (rng nhu cau the 16 cho cac doanh
nghiép trong diéu kién tdng san lwong than san
xuét, Nha trworng phan d4u tuyén 4.984 hoc sinh,
tang hon 500 chi tiéu so vé&i nam 2019.

Dé hoan thanh muc tiéu nay, Nha trudng da
phéi hop chat ché véi doanh nghiép va chinh
quyén dia phwong trién khai déng bo giai phap
tuyén dung tho 16. Bdng thdi mé réng dia ban
tuyén sinh dén céac tinh Béc Trung Bo; td chirc
tuyén truyén, két ndi tuyén sinh tai dia ban nhiéu
tiém nang.

M&i day, ngay 9/5, Nha trwéng da té chire 18
khai gidng I&p dao tao ky thuat khai thac mé ham
16 tai khu vwc mién DBéng cua tinh, véi sy tham
gia ctia 115 hoc vién. Hau hét cac hoc vién dang
ky 1&p hoc nay qua chwong trinh ky két quy ché
phdi hop vé cong tac dao tao nghé va giai quyét
viéc lam cho lao déng giai doan nam 2020- 2023,
gitta Nha tredng véi cac dia phuwong khu vie
mién Doéng.

Theo sb liéu tdng hop ctia Nha trwdng, trong
hon 4 thang qua, Nha truéng da phdi hop véi
doanh nghiép tuyén dwoc 2.074 chi tiéu dao tao
ky thuat khai thac mo ham 1o (dat 46% ké hoach
nam).

Ong Vi Van Thinh, Phoé Hiéu trwdng, Giam
déc Trung tam Tuyén sinh va Gidi thiéu viéc lam
Trwdng Cao dang Than - Khoang san Viét Nam
cho biét: Trong tuyén sinh tho 16 hién nay, Nha
trwong dang mé rong thi trudng tuyén dung dén
nhiéu tinh théng qua ky quy ché phdi hop tuyén
sinh va dao tao thg 16 v&i cac dia phwong.

Tinh dén nay, Trwong da ky Quy ché phdi
hop tuyén sinh va dao tao tho 10 v&i 25 don vi
cap huyén. Dy kién dau thang 6/2020, sé tiép tuc
ky Quy ché phéi hop v&i 2 dia phwong: Huyén
V&n Ban va Bac Ha cla tinh Lao Cai. Viec mé
rong ky quy ché phdi hop véi cac dia phuong la
chién lwgc quan trong tao ra nguén tuyén sinh
tho 16 bén virng trong théi gian téi.

Pham Tang (baoquangninh.com.vn)

Lo chg co giéi hoa hang nhe ¢ Than
Mong Duong

Cong ty CP Than Méng Dwong hién dang khai
thdac va mo dién ¢ mirc sau -400m, ban kinh khai
trwong khu vwee ham 16 Ién t6i 3km, céu tao dia
chét hét sirc phire tap, khé c6 thé dp dung dong
bé nhitng thiét bi, mdy méc co gidi héa hang
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ning dé ting nang sudt, san lwong than. Trong
khi dé, nhitng 10 cho dang khai thdc bing
cong nghé cii clia mé nay chi cho nding sudt tiv
130.000 dén 140.000 tin than/nim, khéng ddp
teng yéu cdu sin xudt.

hang nhe & Than Méng Dwong

Trwée thye tién do, co gidi hda hang nhe voi
nhirng thiét bi, cdng nghé khai thac gon nhe, chi
phi dau tv thap, dwoc xem la gidi phap phu hop
cho Than Méng Dwong, giup mé nay tang nang
suat khai thac than va cai thien diéu kién lam
viéc cho nguoi tho.

Theo 6ng Hoang Trong Hiép, Phé Giam déc
Céng ty CP Than Méng Duwong, phan biét co
gi®¢i héa hang nhe, hang trung va hang nang dwa
trén chi sé chiju lwc cla thiét bj. Theo d6, co giGi
héa hang nhe trong khai thac than 1a hé théng
thiét bi c6 trong lwc dwdi 3.900 kilonewton/m2. O
Than Méng Dwong, diéu kién dia chat kha phirc
tap, manh mun, d6 6n dinh cta dat da, via vach
khéng cao, trong lyc thiét bj nhw vay duwoc xem
la phu hop véi mot sb vi tri san xuéat ctia mé.

Dy an dau tw 16 cho co gi¢i héa hang nhe
dwgc Cong ty CP Than Méng Dwong trién khai
t dau nam 2019. Quy mé dy an gébm 96 gian
chdng thay lwc, hé théng may khau, mang cao,
bang tai van chuyén than. Theo thiét k&, cong
suét khai thac cta 16 cho ap dung co gidi hoa
hang nhe la 300.000 tAn than/nam, th&i gian khai
thac tr 7-10 nam.

Ong Vi Thanh Trung, Quan déc Phan xwéng
Khai thac 5, Coéng ty CP Than Méng Duong -
don vi truc tiép trién khai thi cébng dy an 16 chg
co gi¢i héa hang nhe cho biét: Giai doan dau,
viéc trién khai dw an gap nhiéu bét loi. Khu virc
trién khai 1a via c6 diéu kién dia chat phic tap,
dé dbc trung binh tir 26-28 dd khién viéc van
chuyén hé thdng thiét bi nhw toi truc, tram dich,
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cau chuyén tai, tram nghién... gdp nhiéu khé
khan, anh hwéng dén tién do thi cong ctia dw an.

Khéc phuc moi tré ngai, ngay 16/3, Phan
xwdng Khai thac 5 da trién khai lap dat bo gian
chéng dau tién cta dw an. Sau hon 1 thang thi
coéng khan truwong, lién tuc véi ndng suét binh
quan tir 5-6 bo gian/ca, dén nay, don vi nay da
hoan thanh coéng tac 1ap d&t 96 bo gian chéng.
Tw nay dén hét thang 5, Phan xwéng Khai thac
5 s& hoan thién hé thdng van tai va day chuyén
thiét bj lién quan cda dw an.

Phé Giam déc Cong ty CP Than Méng Dwong,
Hoang Trong Hiép cho biét: D kién, dau thang
5/2020, dw an 16 chg co gi¢i hda hang nhe nay
sé di vao hoat ddng, thuc hién ké hoach san xuat
250.000 tAn than dau tién ctia ndm 2020, goép
phan gitp Than Méng Dwong nang coéng suét
khai thac toan mé 1én 1.500.000 tan than/nam

trong nam nay.

Nhirng nam qua, co gi¢i hda da mang lai cho
Than Méng Dwong buwéc tién dang ké trong san
xuét. Néu nhu giai doan truéc, véi hon 4.000
ngwdi, san lwong khai thac than ham 16 tr méc
-97,5m cho dén +9,8m ciia Than Méng Dwong
chi dat gén 1.000.000 tan than/nam:; thi nay, voi
tang khai thac tv mérc -250m dén -97,5m va sb
lao ddng hon 3.000 ngu&i, san lvgng than cla
mo da dat xap xi 1.200.000 tAn than/nam. Diéu
d6 minh chirng cho hiéu qua ap dung co gi¢i hda
trong san xuat ctia Than Méng Duong.

Chinh vi vay, viéc trién khai dy an 16 cho co
gi®i héa hang nhe & mé nay duwoc xem la huwéng
di dung dan cGa TKV ndi chung va Than Méng
Dwong noi riéng trong chu trwong thwe hién co
gidi héa, tw dong hoa khai thac than ham 1o.

Hoang Yén (baoquangninh.com.vn)
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Vién Khoa hoc Cong nghé Mo - Vinacomin

Thii twéng Nguyén Xuin Phic thim,
tang qua cong nhan lao dong TKV
nhéin dip Thang Cong nhan
Trong chwong trinh lam vi¢c voi tinh Quang Ninh,
chiéu 24/05/2020, dong chi Nguyén Xudn Phiic,
Uy vién By Chinh tri, Thu twong Chinh phu da
dén tham va ting qua cdn b, cong nhan lao dong
Céng ty CP Than Ha Lam - don vi sin xudt than
ham 16 ¢6 cong nghé hién dai nhit ciia TKV, nhén
dip Thang Cong nhdn nam 2020.

PONG CHI NGUYEN XUAN PHUC
UY VIEN BO CHiNH TR] - THU TUONG CHINH PHU
THAM VA BONCARN NGUOI LAO-BONG

PHAN THAN HA L~ ARICOMIN NHANTHANG CONG NHAN
,/m'l’lé“ Y5 nam 2020
o i

Cung dw cé dai dién Ianh dao mét sé Bo, nganh
Trung wong, Téng LBLD Viét Nam. Vé phia tinh
Quéng Ninh cé cac dbng chi: Nguyén Xuan Ky, Bi
thw Tinh dy, Cha tich HDND tinh; Ngbé Hoang Ngan,
Phé Bi thw Thwong trwc Tinh Qy; Nguyén Van
Théng, Chu tich UBND tinh va cac déng chi trong
Thuwdng tree Tinh dy, HDND, UBND tinh; lanh dao
thanh phé Ha Long...

Lanh dao TKV cé cac ddng chi: L& Minh Chuén,
Bi thw Bang uy, Chu tich HDTV Tap doan; Bang
Thanh Hai, Phé Bi thw Pang Gy, Téng Giam dbc;
Lé Thanh Xuan, Cha tich Céng doan TKV; Vi Anh
Tuén, Uy vién Ban Thuwdng vu Tinh Gy QN; Bi thw
Dang uy TQN, Pho TGD Tap doan... va can bg,
CNLD Céng ty CP than Ha Lam.

Tai budi lam viéc véi TKV va gdp mat CNLD
Cong ty CP than Ha Lam, Bi thw Dang Gy, Chu tich
HDTV Tap doan Lé Minh Chuén da bao cdo Tha
twéng va Doan cong tac ctia Chinh pha vé tinh hinh
SXKD cua TKV. Theo dé, Tap doan Céng nghiép
Than - Khoang san Viét Nam hién cé hon 96.500
can bd, CNLD, pham vi hoat déng trén dia ban 42
tinh, thanh trén ca nuwéc. Vi cac linh vwe SXKD
chinh nhu than, dién, khoang san, vat liéu nd cong
nghiép, co khi, dich vu... trong d6 doanh thu san
xuét than chiém 58% téng doanh thu ctia TKV.

DPbi véi Cong ty CP than Ha Lam, véi 60 nam
xay dwng va phat trién, Than Ha Lam la don vi c6

céng nghé san xuét than ham 16 hién dai, sirc tang
trwdng nhanh va san lwgng I&n cia TKV. Hién nay,
Cong ty dang thwc hién dw an khai thac & mdrc -300
véi cong suét 2,4 triéu tAn than/ndm. Trong dé, ¢
2 16 cho co gidi hda déng bd hién dai cong suat
600.000 tan than/nam va 1,2 triéu tan than/nam.

Tha twéng Chinh phd Nguy&n Xuan Phuc danh
gia cao va bay té sw vui mirng truéc nhivng két qua
dat dwgc cha TKV ndi chung va Cong ty CP than
Ha Lam nai riéng trong viéc thuwc hién muc tiéu phat
trién SXKD, déng gép cho sy phat trién chung cta
tinh va ca nwédc. Tha twédng cling ghi nhan nhirng
nd lwc ctia TKV va Than Ha Lam trong viéc cai thién
diéu kién lam viéc, cham lo d&i séng nguwdi lao dong,
d&c biét Ia nang cao thu nhap cho CNLD; ddng thoi
chia s& v&i CNLD vé nhirng kho khan d&c thu cta
nganh san xuét than. Tha twéng dé nghi tinh Quang
Ninh va Tap doan can tiép tuc tap trung lam tét hon
ni*a viéc xay dwng nha & cho céng nhan, dé ngudi
lao ddng 6n dinh doi sbng, yén tam lam viéc.

Tha twéng Nguyén Xuan Phuc da danh thei gian

tham héi, trao ddi véi CNLD Céng ty CP than Ha
Lam, va lang nghe nhirng dé xuét ctia tho' 16 vé ché
dd chinh sach, vé nha & cho céng nhan...

Nhan dip nay, Thu twéng da khen thwéng can

PONG CHI NGUYEN XUAN PHUC
OY VIEN BO CHINH TRI - THU TUGNG GHINH PHU
THAM VA BONG "N N

&Y - N |2 AR W

LAGY - 6

WV oo

bd, cong nhan cé thanh tich xuét sic trong lao déng

san xuat va trao tdng 200 suét qua cho CNLD cé

hoan canh khé kh&n ctia Céng ty CP than Ha Lam.
Truyén théng TKV




Pang bo Vién Khoa hoc Cong nghé Mo
_ nhiém ky 2020-2025 9
Doan két - Doi mai - Sang tao - Phat trién
Ngay 11 thang 05 nam 2020, Dang b Vién Khoa
hoc Cong nghé Mo da long trong t6 chirc Dai hji
dai biéu Ddng bé Vién lan thie XX, nhigm ky 2020
- 2025.

Wr Y T T ———— vy )
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T&i dw, Pai hoi cé cac dong chi: L& Minh Chuén,
Bi thw Bang uy - Cha tich HDTV Tap doan TKV; Vi
Thanh Lam, Uy vién BTV - Thanh vién HDTV Tap
doan TKV; Trinh Huy Thanh, Bi thw Pang Gy Khdi
Doanh nghiép Ha Noi cung 118 dai biéu chinh thirc
dai dién cho 198 dang vién clia 14 chi bd va 01
Dang bd B6 phan trong toan Bang bd Vién.

Theo bao cao chinh trj trinh bay tai Dai hoi, trong
nhiém ky 2015 - 2020, méac du gap rat nhiéu khé
khan, song Pang bd Vién Khoa hoc Céng nghé
M6 da, lanh dao hé théng chinh tri hoan thanh tbt
nhiém vu, bao gém: Hoan thanh co ban cac muc
tiéu, nhiém vu chinh trj dé ra; Dau tw co s& vat chét,
trang thiét bi, céng trinh phuc vu nghién ctru va dao
tao nang cao chét lwong nguén nhan lwc. Pang bd
da lanh dao thwc hién tot cbng tac giao duc chinh tri
tw twdng, tuyén truyén, hoc tap, cac nghi quyét, chi
thi cia Pang; kiém tra, giam sat, thwc hién nghiém
ky luat ctia Dang dbi véi can bod, dang vién va cac
t6 chirc co' s& dang; quan tdm thuyc hién tét cong
tac phat trién Pang. Dang bo Vién luén coi trong,
danh gia cao va da lanh dao tét cac td chirc doan
thé tir d6 déng vién cac phong trao thi dua, phat huy
tri tué tap thé, xay dwng strc manh khdi dai doan
két dé thwc hién, hoan thanh cac nhiém vu chinh tri
ctia Vién.

Dai hoi da tién hanh bé phiéu bau Ban chap
hanh Bang Uy Vién khéa XX, nhiém ky 2020 - 2025
gdm 09 dbng chi, bau doan doai biéu di dw Dai hoi
cép trén gdbm 8 dai biéu chinh thirc va 1 dai biéu dw
khuyét. Déng chi Dao Héng Quang - Vién trwdng da
tai dac clr chirc danh Bi thw Pang Gy Vién, nhiém

ky 2020 2025.

Buwdc vao nhiém ky 2020-2025, BDang bo Vién dé
ra muc tiéu Phat huy “Poan két - Déi méi - Sdng
tao - Phét trién” nhdm tap trung strc manh, nang
cao tiém lwc khoa hoc céng nghé, tirng bwédc hoan
thién md hinh va co ché hoat déng huwéng téi xay
dwng Dang bd Vién trong sach, virtng manh, chi dao

.
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thwe hién thang loi cac nhiém vu dwoc giao.

Phat biéu chi dao tai Dai hdi déng chi L& Minh
Chuén - Bi thw Bang Gy, Cha tich HDTV Tap doan
ghi nhan, biéu dwong nhitng thanh tich ma Pang
bo Vién da dat dwoc trong thdi gian vira qua. Tuy
nhién, déng chi cling nhAn manh, trong nhiém ky
méi Vién can phat huy hon nira vai trd cia minh.
DPdng chi Lé Minh Chuén tin twéng BCH Dang ty
Vién Khda mai c6 dd ban linh, sw kién dinh dé Ianh
dao Vién phat trién manh mé.
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