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TINTUC

CHAO MUNG KY NIEM KY NIEM 60 NAM NGAY CHU TICH HO CHI MINH GAP MAT GIGI TRI
THUC, 10 NAM NGAY KHOA HOC VA CONG NGHE VIET NAM

CONG BO QUYET BINH BG NHIEM DONG CHI NGO HOANG NGAN GIU CHUC VU CHU TICH
HOIDONG THANH VIEN TAP DOAN CONG NGHIEP THAN - KHOANG SAN VIET NAM

BON THANG DAU NAM, TKV SAN XUAT TREN 13,4 TRIEU TAN THAN NGUYEN KHAI

DOINGU CONG NHAN LAO DONG NGANH THAN CO VAI TRO VA DONG GOP QUAN TRONG
DOIVGI SU PHAT TRIEN KINH TE - XA HOI CUA TINH QUANG NINH VA DAT NUGC
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CHAO MUNG KY NIEM KY NIEM 60 NAM
NGAY CHU TICH HO CHi MINH GAP MAT GIOI TRi THUC,
10 NAM NGAY KHOA HOC VA CONG NGHE VIET NAM

Ngay 18/5/1963, tai Dai hoi lan thi nhat Hoi
Phd bién khoa hoc va k¥ thuédt Viét Nam ban vé
mbi quan h¢ giita khoa hoc va san xuét, Chu tich
Ho Chi Minh da noi: “Khoa hoc phai tir san xuat
ma ra va phai tr¢ lai phuc vu san Xuét, phuc vu
quan chung, nhim nang cao ning suét lao dong,

Chii tich H6 Chi Minh phat biéu tai Pai hji
Dai biéu toan quéc lan thir nhat Héi Phé bién
khoa hoc va ky thudt Viét Nam

Tron 60 nam (18/5/1963 - 18/5/2023), o1
can dan ctia Nguoi da tré thanh kim chi nam cho
hoat dong KH&CN nudce nha. Ngay 18/6/2013,
tai ky hop thtr 5, Qudc hoi khoa XIII, Luat Khoa
hoc va Cong nghé dugc thong qua, quy dinh ngay
18/5 hang nam la Ngay Khoa hoc va Cong nghé
Viét Nam.

Tir d6 dén nay, 18/5 d trg thanh ngay truyén
thdng, ngay hoi quan trong ctia nhimg nguoi 1am
cong tac nghién cuu, quan ly, can b cua nganh
KH&CN trén ca nudce. L& ky niém 1a “diém hen”
thuong nién dé cong dong KH&CN t6 chirc cac
hoat dong c6 y nghia thiét thuc nham ghi nhén,
t6n vinh nhitng nd lyc ciia nganh KH&CN dong
g6p cho kho tang tri thuc cling nhu phuc vu phat
trién kinh té - xa hoi.

Chu dé& cia Ngay KH&CN nim nay la
“Khoa hoc, cong ngh¢ va d6i mai sang tao - dong
luc phat trién bén ving”. Vi y nghia do6, cac tinh
thanh trén ca nudc da phat dong nhidu hoat dong
chao mimg Ngay KH&CN Viét Nam lan thir 10

nham biéu duong va ton vinh cac nha khoa hoc,
d6i ngii can by KH&CN; tuyén truyén, phd bién
rong rai cac thanh tyu KHCN&DPMST ndi bat;
thu hut cac chuyén gia nudc ngoai, chuyén gia la
nguoi Viét Nam ¢ nudc ngoai tich cyc tham gia
hoat dong KHCN&DPMST trong nudc; khoi day
tinh than dam mé lao dong sang tao, nghién ciru
khoa hoc trong moi tﬁng 16p nhan dan, dac biét la
thé hé tré nham gop phan xdy dung va phat trién
d6i ngili can bg KHCN trong tuong lai. Nang cao
van héa DPMST trong hoat dong nghién ctru, san
xuit kinh doanh nhdm tao ra dong luc tang
trudng maoi cho xa hoi.

LE CHAO MUNG !
ING NGHE VIET NAM

: b
Thu twong Pham Minh Chinh tang hoa
chiic mirng cdac nha khoa hoc tai Lé chao mimg
Ngay KH&CN Viét Nam do B KH&CN t6 chike

Niam 2023 — tron 60 nam ngay Chu tich HO
Chi Minh phat biéu tai Hoi nghi Phé bién khoa
hoc, k¥ thuat Viét Nam va 10 ndm ngay 18/5 trd
thanh Ngay truyén thong ciia nganh KH&CN, 15i
day ctia Bac dén nay van con nguyén gia tri, dong
thoi tiép thém dong luc, niém tin, niém vinh dy,
tu hao cho lyc lugng KH&CN nudc nha trong
thoi dai moi, quyét tim doan két nd lyc dé nhan
Ién gép boi tiém nang va nguén Iuc tri tué Viét
Nam, dua KHCN&PMST phat trién 1én mot tam
cao moi, dong gop ngay cang to 16n cho su
nghiép phat trién nhanh va bén vimng dat nudc,
xung dang voi ky vong cua Bang, Nha nudce va
nhén dan.
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CONG BO QUYET PINH BO NHIEM PONG CHi NGO HOANG NGAN
GIU CHUC VU CHU TICH HOI PONG THANH VIEN
TAP POAN CONG NGHIEP THAN - KHOANG SAN VIET NAM

Sang 8/5/2023, tai Ha Noi, Tap doan Cong nghiép Than - Khoang san Viét Nam da td chirc
1 cong bd va trao quyét dinh ciia Thii twéng Chinh phii vé viéc diéu dong, bd nhiém dong chi
Ng6 Hoang Ngan, Phé Bi thw Thwong trwc Tinh uy, Truwéng doan PBQH tinh Quang Ninh
khéa XV, giir chirc vu Chii tich Hdi dong thanh vién Tap doan Cong nghiép Than - Khong san

Viét Nam.

LE CONG BO VA TRAO
CAC QUYET DINHVE CONG TAC CAN BO

Quang canh buoi lé

Dy budi 18 c6 dong chi Nguyén Hoang Anh—
Uy vién BCH Trung wong Pang, Chu tich Uy ban
QLV Nha nudc tai Doanh nghiép; dong chi
Nguyén Long Hai — Uy vién du khuyét Ban Chap
hanh Trung wong Pang, Bi thu Pang uy Khi
Doanh nghiép Trung uong; dai dién lanh dao
Tinh Quang Ninh; Pho Bi thu thuong truc Dang
uy TKV, Truéng cac Ban Bang uy TKV; Hoi
ddng thanh vién Tap doan; Ban linh dao diéu
hanh Tap doan; cac Kiém soat vién nha nudc; va
cac dai dién ciia Cong doan TKV, lanh dao Dang
uy Than Quéang Ninh (TQN), cung Bi thu Poan
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thanh nién Tép doan & Poan thanh nién TQN...

Trude do, ngay 28/4/2023, Thu tuéng Chinh
phu da ky quyét dinh 456/QD-TTg vé viéc dicu
dong, bo nhiém dong chi Ngoé Hoang Ngan — Pho
Bi thu thuong truc Tinh uy, Truéng doan Dai
biéu Qudc hoi khéa XV tinh Quang Ninh giir
chitc Chu tich Hoi dong thanh vién Tap doan
Cong nghi¢p Than - Khoang san Viét Nam. Ngay
08/5/2023, Pang uy Khbi Doanh nghiép Trung
wong ciing di c¢6 quyét dinh vé viéc bd nhiém
ddng chi Ngo Hoang Ngan dam nhiém chic vu
Bi thu Dang uy Tép doan Coéng nghiép Than -



Khoang san Viét Nam.

Trao quyét dinh diéu dong, bd nhiém cta
Thu twdéng Chinh phi cho dong chi Ngé Hoang
Ngan, dong chi Nguyén Hoang Anh, Chu tich Uy
ban Quén ly von nha nude tai doanh nghiép, nhén
manh: Pong chi Ngé Hoang Ngan 14 can bo dugc
dao tao bai ban, trudng thanh tir nganh Than, da
c6 27 nam cong tac tai Tap doan Cong nghiép
Than - Khoang san Viét Nam. Tu nam 2016,
ddng chi dugc didu dong chuyén sang cong tac
tai tinh Quang Ninh, lan lugt gilt cac chuc vu Bi
thu Thanh iy Méng Cai; Pho Bi thu Tinh uy; Pho
Bi thu Thuong tryc Tinh ity Quang Ninh; Trudng
doan Pai biéu Qudc hoi khda XV tinh Quang
Ninh. Trai qua céc cuong vi cong tac khac nhau,
ddng chi Ngo Hoang Ngan di khang dinh duoc
phém cht, nang lyc, trinh d9, uy tin. Qua do,
dong gop quan trong vao sy phat trién cua tinh
Quang Ninh, ctia nganh Than.

LE CONG BO VATRAO |
T DINH CUA THU TUONG CHINH PHU

QUYE ’ ' )
VE CONG TAC CAN BO

Pong chi Nguyén Hoang Anh trao quyét dinh

ciia Thii twéng Chinh phii vé viéc diéu déng,
bé nhiém dong chi Ngé Hoang Ngdn
gir chiee vu Chu tich HPTV Tdp doan

Cong nghiép Than - Khoang san Viét Nam

Dong chi Nguyén Hoang Anh mong mudn &
cuong vi cong tac moi, dong chi Ngo Hoang
Ngan sé& tiép tuc gitr vimg phdm chét, ban linh
ving vang, cung tap thé lanh dao, Hoi dong thanh
vién Tap doan Cong nghiép Than - Khoang san
Viét Nam tiép tuc xay dung Tap doan phat trién
16n manh hon nita, gilt viing vi thé cua mot trong
ba tru cot nang lugng cia qudc gia. Pong thoi dé

nghi cac by, nganh Trung wong, déc biét 1a tinh
Quéng Ninh tiép tuc phdi hop, hd trg ca nhan Chi
tich Hoi dong thanh vién ciing nhu Tép doan
Cong nghiép Than - Khoang san Viét Nam trong
hoat dong san xuét, kinh doanh.

~ CONG '’A TRAO
LE CONG B()\;\l A e
CACQUYET DINH } £ CONG TAC CAN BO

Dong chi Nguyén Hoang Anh phat biéu tai buoi lé

Ciing tai budi 1&, ddng chi Nguyén Long Hai,
Uy vién dy khuyét Ban chap hanh Trung wong
Pang, Bi thu Pang iy Khdi Doanh nghiép Trung
wong, trao quyét dinh diéu dong ddng chi Ngo
Hoang Ngan tham gia Ban chép hanh, Ban
thuong vu Pang uy khéi Doanh nghiép Trung
uong va ddm nhéan chic vu Bi thu Pang uy Tap
doan Cong nghiép Than Khoang san Viét Nam
nhiém ky 2020 - 2025.

LE CONG BO VA TRAO
QUYET PINH CUA BAN THUONG VU DANG UY
KHOI DOANH NGHIEP TRUNG UONG
VE CONG TAC CAN BO

Pong chi Nguyén Long Hdi trao quyét dinh
diéu dong dong chi Ng6 Hoang Ngdn tham gia
Ban chdp hanh, Ban thuong vu Pdng 1y khoi
Doanh nghiép Trung wong va dam nhan chirc
vu Bi thw DPang uy Tap doan Cong nghiép Than
Khoang san Viét Nam nhiém ky 2020 - 2025

BAN TIN CO KHi NANG LUONG - MO S 3/2023 (S6 38)|

TIN TUC




TIN TUC

4

' CONG \ TRAO
LECONGBOVATRAD .
CACQUYET pINH VE CONG rAC CAN BQ

Pong chi Nguyén Long Hdi phat biéu tai budi 1é

Pong chi Nguyén Long Hai ciing giri 1oi
chiic mimg dén ddng chi Ngo Hoang Ngan va tap
thé can bo, Pang vién CNVCLD Tap doan Cong
nghiép Than - Khoang san Viét Nam. Pdng chi
tin tuong Tan Bi thu Pang uy, Chu tich HDTV
Tap doan Cong nghi¢p Than - Khoang san Viét
Nam v6i kinh nghiém, sy gén bo v6i nganh Than
va tinh Quang Ninh s€ 1anh chi dao Pang bo Tap
doan hoan thanh xuit sic nhiém vu chinh tri,
nhiém vu SXKD ciia Tap doan, gop phan xiy
dung Pang bo Tap doan ngay cang viing manh,
Tap doan Cong nghi¢p Than - Khoang san Viét
Nam phat trién bén ving.

Phat biéu nhan nhiém vy, déng chi Ngo
Hoang Ngan — Bi thu Bang uy, Chua tich HDTV
Tap doan, giri 16i cam on dén cac co quan Ban Bi
thu, Thu tuéng Chinh pha va tap thé can bo,
bang vién, CNVC-NLD Tép doan Cong nghiép
Than - Khoang san Viét Nam da tin tudng, giao
nhiém vu. Déng chi cling nhan manh, hién nay
Tap doan Cong nghi¢p Than - Khoang san Viét
Nam dang dang trudc nhitng co hdi méi trong
phat trién, cing véi d6 1a nhimg kho khan, thir
thach ciing rat 16n. Pong chi khang dinh s& cliing
v6i CB-CNVC Téap doan phat huy tinh thin
truyén thong “Ky luat va Pdng tam”, kién tri,
kién quyét thuc hién, hoan thanh tét muc tiéu,
chién lugc phat trién cta Tap doan, thyc hién tbt
nhiém vu ddm bdo an ninh nang lugng Quéc gia,
on dinh viéc 1am, thu nhép, doi séng cho NLb
Tap doan, chu trong cong tac xay dung Pang, hé
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thong chinh tri, x4y dung Tap doan Cong nghiép
Than - Khoang san Viét Nam phat trién manh mé&
hon nita trong tuwong lai.
. ~v~nO VA TRAO
LECONGBOVA o  BC
{ VE CONG TAC CAN BQ

CAC QUYET DINI

a ¥ i
i “1/’»'\ 5
RS (4t~
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Pong chi Ngé Hoang Ngdn

phat biéu nhan nhiém vy

Pdng chi Ngo Hoang Ngin mong tiép tuc
nhan duoc sy quan tim, hd trg, tao diéu kién cia
cac bg, nganh Trung wong, cac dia phuong, trong
d6 dac biét 1a tinh Quang Ninh trong qua trinh
cong tac dé ban than ciing nhu Tap doan Cong
nghiép Than - Khoang san Viét Nam hoan thanh
xut sic cac nhiém vu dugc giao, tiép tuc khang
dinh vai tro, vi thé cia mét tap doan kinh té quan
trong cua dat nudc.

LE CONG BO VA TRAO
CAC QUYET PINH VE CONG TAC CAN BQ

L

Lanh dao Tdp doan Cong nghiép Than -
Khodng san Viét Nam tang hoa chiic mung
dong chi Ngé Hoang Ngdn, Bi thir Dang 1y,
Chu tich Hoi déng thanh vién Tap doan
Cong nghiép Than - Khoang san Viét Nam,
Truong doan PBQOH tinh Qudng Ninh

Theo http://vinacomin.vn



~ BON THANG DAU NAM,
TKV SAN XUAT TREN 13,4 TRIEU TAN THAN NGUYEN KHAI

Sang 11/5/2023, Bi thu Pang iy, Chii tich HDTV Tap doan Ngé Hoang Ngan va Téng giam
déc Tap doan Ping Thanh Hai di chi tri Hoi nghi giao ban truc tuyén diéu hanh sin xuit

thang 5/2023 tai hai diém caAu Ha Ngi, Ha Long.

E e
kl

Theo béo cdo ctiia Ban K& hoach, trong bén
thang dAu nam 2023, Tap doan san xuét duoc trén
13,4 triéu tan than nguyén khai, bﬁng 34,3% KH
nam; tiéu thu 15,9 triéu tan, bﬁng 34% KH nam;
bée xtc 39,5 tridu m® dat da, dat 25% KH nam,
dao 85.834 mét 1o, dat 31% KH nam. San xuét
dién 3,03 ty kWh, dat 32% KH nim; san xut
Alumin quy dbi trén 490 ngan tan, dat 38% KH
nam. Doanh thu toan Tap doan 4 thang dat trén
55.000 ty dong, bang 32,6% KH nim, ting 14%
so voi cung ky ndm 2022; 19i nhuan du kién
1.300 ty dong; ndp ngan sach nha nudc trén
13.000 ty déng; duy tri on dinh viéc 1am, dam bao
doi sdng, thu nhap cho ngudi lao dong véi mirc
thu nhap binh quan 15,7 triéu dong/ngudi/thang.
Trién khai nhiém vu thang 5, Tap doan dit muyc
tidu san xuét trén 3,37 triéu tan than nguyén khai;
tiéu thy trén 4,6 triéu tAn; bdc xtic trén 13 tri¢u m?
dat d4; dao trén 22 nghin mét 1.

Quang canh Hoi nghi

tai Trung tam diéu hanh sdan xuat

Phat biéu chi dao tai hoi nghi, Bi thu Dang
uy, Cha tich HPTV Tap doan Ngd Hoang Ngan
dé nghi Ban lanh dao diéu hanh, cac phong ban
Tap doan tién hanh ra soat lai cac ph?m viéc con
ton tai, xay dung ké hoach cu thé dé giai quyét
nhanh chéng cic phan viéc con ton dong; ting
cuong kiém tra cong tac dam bao an toan trong
san xut, chuén bi sin sang moi diéu kién phuc
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vu cong tic phong chdng mua bio; chu trong hon
nira dén coéng tac cham lo cho ngudi lao dong,
ddc biét 1a diéu kién sinh hoat, dn & cua cong
nhén lao dong tai cac khu chung cu cong nhan;
dam bao day da viéc lam, thu nhap cho cong nhan
lao dong; tang cuong kiém tra giam sat cong tac
quan ly tai nguyén, ranh gioi md, quan ly vat tu,
thiét bi. Bi thu Pang iy, Chu tich HDTV dic biét
nhan manh, CBVC co quan Tap doan thyuc hién
nghiém tic viéc néu guong can by va cac quy
dinh trong thoi gian la‘lm viéc.

Bi thu Bang uy, Chu tich HDTV Tap doan
Ngé Hodang Ngdn phdt biéu chi dao tai Hi nghi

Phét biéu két luan hoi nghi, Tong giam ddc
Tap doan Ping Thanh Hai ghi nhan va biéu
duong nhitg nd lyc, ¢d ging cia CBCNVC-
NLD toan Tap doan dé dat duoc nhidu két qua
SXKD tich cuc trong 4 thang dau nim 2023.
Trién khai nhiém vy thang 5, tinh hinh thi truong
tiéu thu than, khoang san s& c6 nhiéu bién dong,
gia ban than va khoang san giam, cung tang hon
cau, chinh vi vy, can tap trung cao trong san xuat
va tiéu thu than, khoang san; khic phuc nhanh

| BAN TIN €O KHi NANG LUONG - MO S8 3/2023 (S6 38)

chong nguy co thiéu than cho cac ho dién va cac
ho tiéu thu khéac; ting cuong nhap khiu than so
v6i quy trude nham dap ung nhu ciu than trong
nudc ting cao; diy manh ché bién cac san pham
ngoai than; phan phdi phu hop than cho cac ho
khach hang dic biét 1a cac ho dién, dam bao ton
kho hop ly. DPéi voi nhiing nhiém vu dai han,
Téng giam ddc Tap doan yéu cau ra soat lai viéc
thuc hién cong suit khai thac theo dung gidy
phép khai thac da duoc cép; ra soat, can ddi lai
gi4 ban than; tiép tuc bam sat, tip trung giai quyét
vuong méc cta du 4n cai tao va m& rong mo than
Cao Son; day nhanh tién do xin cap phép, phé
duyét dé 4n quy hoach tong thé trong d6 tap trung
vao viéc hgp nhit 2 mé Péo Nai va Coc Sau.
Ngoai ra, Cong doan TKV cung cac Ban chuyén
mon lién quan xem xét xay dung dé an nang cip

nha tap thé, khu chung cu cong nhan trén dia ban
tinh Quang th

: T )
Tong giam doc Tap doan Péang Thanh Hai

phat biéu tai hdi nghij

Theo http://vinacomin.vn



P01 NG CONG NHAN LAO BONG NGANH THAN CO VAI TRO
VA DONG GOP QUAN TRONG BOI VG1 SU PHAT TRIEN
KINH TE - XA HOI CUA TiNH QUANG NINH VA DAT NUGC

Nhin dip Thang Céng nhan va Thang hanh dong vé ATVSLP nim 2023, sang 12/5/2023,
dong chi Vé Thi Anh Xuén, Uy vién BCH Trung wong Ping, Phé Chii tich nwée Cong hoa
XHCN Viét Nam da dén thim héi, ting qua, dong vién cong nhan, cin bd va lam viée voi Tap
doan Coéng nghiép Than - Khoang san Viét Nam (TKV).

Cung di c6 cac ddng chi lanh dao Vian phong
Chu tich nuéec, Téng Lién doan Lao dong Viét
Nam; dong chi Nguyén Xuan Ky, Uy vién BCH
Trung wong Pang, Bi thu Tinh ty, Chu tich
HDND tinh Quang Ninh, 1anh dao UBND tinh,
cac so, nganh va TP Cam Pha. .., vé phia TKV c6
cac dong chi: Ngo Hoang Ngan, Truéng Doan
DPBQH tinh, Bi thu Pang uy, Chu tich HBPTV
Tap doan; BDang Thanh Hai, Téng Giam dbc Tap
doan; Lé Thanh Xuan, Chu tich Cong doan TKV;
Vii Anh Tuén, Uy vién Ban Thuong vu Tinh uy,
Bi thu Pang uy TQN, Pho TGD Tép doan, cung
céc dong chi 1anh dao Tap doan...

Bao céo Pho Chit tich nudce vé tinh hinh san
xuat, kinh doanh va céng tac cham lo viéc lam,
doi séng cho ngudi lao dong, Tong Giam ddc Tap
doan Bang Thanh Hai tran trong cdm on tinh cam
quy bau va su quan tam cia Pho Chu tich nudc
danh cho d¢i ngli cong nhan lao dong TKV.
Pong thoi cho biét, phat huy truyén thong “Ky
luat va déng tdm”, nganh Than da vugt qua nhiéu
kho khin, thach thire, khing dinh vai trd 1a mot
trong ba try cot an ninh ning luong Qubc gia.
Nam 2022, Téap doan da hoan thanh Xuét sic
nhiém vy, doanh thu toan Tap doan dat 166 ngan
ty dong, cao nhat tir khi thanh 1ap TKV dén nay,
tang trudng 28% so vai cung ky ndm 2021; ndp
ngan sach Nha nudc dat 21,5 ngan ty dong, ting
3,5 ngan ty déng so v&i KH; loi nhuan dat 10,3
ngan ty dong, ting 1,7 1an so v&i KH... Trong 4
thang d4u nam 2023, Tap doan da linh hoat trong
diéu hanh san xuat, kinh doanh, trién khai dong
bo, kip thoi cac giai phap. Nho do, cac chi tiéu
SXKD ciia TKV déu hoan thanh ké hoach va cé

su ting trudng so véi cung ky nam 2022. Cy thé,
doanh thu toan Tép doan dat trén 55.000 ty déng,
dat 32,6% KH nam, béng 114% so voi cung ky;
ndép ngin sach Nha nudc du kién dat khoang
13.100 ty dong, dat 64% KH nim, bang 112% so
v6i cing ky; tién lwong binh quén toan Tap doan
dat 16 triéu dong/nguoi/thang. Bén canh do, véi
tinh than ngudi lao dong 1a tai san quy gia nhat
ctiia doanh nghiép, Tap doan ludn dam bao 6n
dinh viéc 1am, cai thién diéu kién lam viéc, nang
cao thu nhdp cho ngudi lao dong va c6 cac ché
d6 phutc lgi mang tinh chét dic tho, mang ban sdc
riéng ctia nganh dé cham lo ngay cang t6t hon
cho nguoi lao dong. ..

Phé Chui tich nude Vé Thi Anh Xudn danh gid
cao vai tro va nhirng dong gop quan trong
cua doi ngii cong nhan lao dong nganh Than

Phé Chu tich nuéc Vo Thi Anh Xuan ghi
nhan, biéu duong nhitng nd luc, c¢b ging cua tap
thé CB, CNLD va nhiing két qua, thanh tich dat
duoc ciia TKV. Pong thoi, bay to niém ty hao vé
giai cap cong nhan nganh Than - mot trong
nhitng nganh ra doi sém, cai noi cta giai cip
cong nhan Viét Nam, ludn di dau trong cong cudc
xdy dung va bao vé dat nude. Véi bé day truyén
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thong lich st cung tinh than “Ky luat va dong
tam”, TKV dd vuot qua nhiéu khé khan, thach
thic, trudng thanh vé nhiéu mit, trd thanh mot
trong nhiing Tap doan kinh té manh, tru cot an
ninh ning lugng ciia dat nude.

Bén canh viéc dam bao cung cp than cho
nén kinh té, Tap doan luén chu trong cai thién
diéu kién 1am viéc, ddu tu doi méi cong nghé,
thiét bi tién tién hién dai, nang cao nang suét, dam
bao an toan, tang thu nhép va cham lo chu dao
doi sdng cho tho mo. Nhitng két qua, thanh tich
dat dugc cua TKV dong gop quan trong vao sy
phat trién cta tinh Quang Ninh nhanh chéng trd
thanh mot trong nhiing cuc tang trudng toan dién
khu vure phia Béc, trong nhiéu nam dat muc ting
truong hai con sb. Sy phat trién ciia nganh Than
va tinh Quang Ninh d4 hién thyc héa dan nhiing
mong muébn cua Chu tich HO Chi Minh, cua
Pang, Nha nudc vé Quang Ninh va nganh Than,
xdy dung TKV ngay cang phat trién, xay dung
tlnh Quang Ninh ngay cang giau dep, van minh.

PONG CHI VO TH] ANH XUAN
PHO CHU TICH NUGC CHXHCN VIET NAM

THAM VA TANG QUA CONG NHAN LAO PONG NGANH T
NHAN DJP THANG CONG NHA‘AMN- THANG HANH DQNG VE A
N. 2023

) /2 thang 5 nam 2023

Phé Chii tich nwée Vé Thi Anh Xudn ting TKV
bite chdn dung Chii tich Ho Chi Minh

Vé nhiém vu thoi gian téi, Phé Chu tich
nude Vo Thi Anh Xuan dé nghi TKV tiép tuc
bam sat cac chu truong, chinh sach cua Pang,
Nha nuéc vé phat trién cta nganh, xiy dung
chién lugc phat trién, ké hoach san xuét, kinh
doanh phu hop, hiéu qua. Dong chi Pho Chu tich
nudc danh gia cao vai trd va nhiing dong gop
quan trong cua d6i ngii cong nhan lao dong nganh
Than dbi véi su phat trién kinh té - x3 hoi cua
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Quang Ninh va dét nudc déng thoi nhdn manh,
Tap doan va tinh can du tw, phat trién ngudn
nhén lyc, xay dung d6i ngli CNLD c¢6 trinh d9,
tay nghé, ban linh, lam chu KHKT, dap tung cho
san xudt va phat trién cua nganh. Cung véi do,
nang cao cong tic dam bdo an toan lao dong,
cham lo doi séng vat chét, tinh than, cic ché do
chinh sach vé nha &, phuc lgi dé thg mo yén tdm
gin bé 1au dai voi nganh Than.

Ph6 Chu tich nuéc V5 Thi Anh Xuan cling
dé nghi Tong LDLP Viét Nam, tinh Quang Ninh
tiép tuc dong hanh, hd tro, phdi hgp cing nganh
Than d& xuét cac chu truong, chinh sach véi
Trung wong thao g& cac kho khan, phat trién san
xudt, dap tmg kip thoi cac mong mudn, nhu cu

chinh déng ctia ngudi lao dong.
BN N et e ¢

JNG NHAN LAO BONG NGM 5
HAN - THANG HANH BONG
NAM 2023

 ngay 12 thang 5 ning:’{"w |

Bi thu Tinh 11y Qudng Ninh Nguyén Xudn Ky
nhdn manh, tinh va nganh Than sé tiép tuc tim
cdc gidi phdp thdo go khé khan, on dinh SXKD,

xdy dung doi ngii cong nhdn mo vitng manh

Pong chi Nguyén Xuan Ky, Uy vién BCH
Trung wong Dang, Bi thu Tinh uy, Chua tich
HDND tinh phat biéu cam on su quan tim cia
Ph6 Chu tich nuée Vo Thi Anh Xuén di véi tinh
Quang Ninh n6i chung va nganh Than noi riéng.
Dong chi Bi thu Tinh uy ciing khang dinh vai trd
va su dong gop quan trong cua nganh Than dbi
v6i phat trién kinh té - x4 hoi cua tinh ciing nhur
an sinh xa hoi trén dia ban. Do d6, tinh Quang
Ninh va nganh Than s& tiép tuc tim cac giai phap
thao g& kho khan, on dinh san xuét, kinh doanh;
xay dung ddi ngli cong nhdn md virng manh va
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cham lo doi séng, nha & t6t hon cho cong nhan
nganh Than v6i myc tiéu mang lai hanh phtic cho

nhén dan, trong d6 c¢6 nhitng nguoi thg mad va gia
dinh thg mé.

Phé Chii tich nuée Vé Thi Anh Xudn
va cde dai biéu dang hwong tidng niém
Chii tich Ho Chi Minh tai Khu di tich
Dia diém Bdc Ho vé tham M6 than Péo Nai

Ciing trong sang 12/5/2023, Pho Chu tich
nuéc V6 Thi Anh Xuan cing doan cong tac va
lanh dao tinh Quang Ninh, linh dao TKV da dén
dang huong, dang hoa twong niém Chi tich Hb
Chi Minh tai Khu di tich lich str quéc gia Dia
diém Béac HO vé thim Mo than Déo Nai, thim
hoi, ting qua CNLD Coéng ty CP Than Péo Nai
va tryc tiép dén vi tri mat bang san cong nghiép
+41 (Céng ty Than Thong Nhét) tham hoi, ting
qua CNLD Céng ty Than Théng Nhat. Pho Chu
tich nudc V4 Thi Anh Xuan ciing dén thiam hoi,
ting qua gia dinh anh Nguyén Hong Cam (gia
dinh c6 3 thé hé 1am nghé mé) ctia Cong ty Than
Théng Nhat. Pho Chu tich nuéc V6 Thi Anh
Xuéan danh nhiéu thoi gian dé hoi thim vé viéc
lam, thu nhap, doi sdng cua tho mé, vé phong
trao thi dua lao dong san xuét va chia sé¢ voi
nhiing kho khan, VAt va cta thg mo, bay to su tran
trong tinh than lao dong cia thg mo, ciing nhu
mong mudn cac thé hé thg mé TKV tiép tuc phat
huy truyén thong “Ky luat va dong tim”, phat
huy nhimg thanh tich dat duoc, khic phuc kho
khan, hoan thanh thing loi ké hoach, nhiém vu
nam 2023 va nhitng nim tiép theo, xay dung

TKV va tinh Quang Ninh ngay cang phat trién.
Nhan dip nay, Téng LDLD Viét Nam, tinh
Quang Ninh va TKV di tang nhiéu phan qua cho
CNLD nhéan “Thang hanh dong vé ATVSLD -
Thang Céng nhan” nam 2023.

Pho Chu tich nuorc, lanh dao tinh Qudang Ninh
va TKV tang qua cho CNLD Than Péo Nai

Pho Chu tich nudc, lanh dao tinh Quang Ninh
va TKV tang qua cho CNLP Than Thong Nhat

o b

Phé Chii tich nude va cdc dai biéu
tréng cay luu niém tai Khu di tich Dia diém
Bdc Ho vé tham M6 than Péo Nai

Theo http://vinacomin.vn
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NeHEN ciuU XAc Bpi cfc THONE sO co BAN
chATANG MAYBAOLD

KS. Nguyén Minh Thanh — Vién Co khi Nang lwong va M6 - Vinacomin

Tém tat: Hién nay, theo chu truong ctia Tap doan Cong nghiép Than - Khoang san Viét Nam (TKV),
viéc ap dung may ddo 16 dang dan tré thanh tat yéu dé tién téi co gidi hoa trong cong tac dao chong
10. Ung dung cic may ddo 16 hang nhe nhu EBH45 da mang lai nhimg hiéu qua ban dau, chimg t6 c6
kha nang ap dung rong rai trong nganh Than. Trong qua trinh st dung, may thuong xuyén xay ra
nhitng hong hoc can phai sua chita va thay thé, dic biét cum dau khau. Tuy nhién, cac don vi trong
nude chua co kha ning ché tao bd phan nay, do d6 phai nhap khau véi gia thanh cao, thoi gian kéo
dai da lam anh huong khong nho dén qua trinh san xuét ciia cac don vi. Pong thoi, ciing c6 rét it cac
nghién ctru chuyén sau vé qua trinh cat dat da, phuong phap xac dinh cac thong s6 ctia dau khau, do
d6 khong thé trién khai sira chita va ché tao mdi tai cac co so ché tao trong nudc. Bai bao nay trinh
bay phwong phap xéac dinh vi tri, goc do ciia ring cit trén tang va thong sd cua vo tang khéu, tir do
lam co s& cho sura chira ciing nhu ché tao méi cum dau khiu & trong nudc, dam bao do bén cia rang

cat va dau khau, tién gan dén chat lugng ctia san pham nhép ngoai.

Tir khéa: Budc cat, ddt dd, dau khdu, géc nghiéng, goc xién, may dao 10, rang cdt.

1 Mé dau

May dao 10 EBH45 dau tién trong Tap doan
TKV duoc dwa vao phuc vu san xuét tai cong ty
C6 phan Than Vang Danh - Vinacomin thang
11/2019. Sau mét thoi gian st dung phuc vu cong
tac dao 10 da ching té dugc su phu hop cia may
v6i diéu kién dao 10 tai Vang Danh néi riéng va
trong TKV néi chung. Viéc su dung may dao 10
EBH45 da dat duoc cac chi tiéu kinh té—ky thuat
chu yéu nhu téc do, nang suat lao dong, gia thanh
cua cong nghé. Theo danh gia, cac chi tiéu nay
déu dat t6t hon so véi thiét ké ciing nhu cong
nghé dao 1o bang phuong phap khoan nd min
trong cung diéu kién, dac biét 1a mic do an toan,
diéu kién 1am viéc cho nguoi lao dong dugc cai
thién rd rét [1]. Do dé, Tap doan TKV tiép tuc
dau tu dwa vao st dung may dao 1o EBH45 tai
cac cong ty Than Duong Huy, Khe Cham, Quang
Hanh, Ha Long va Vang Danh. Qua trinh st dung
may dao 10 EBH45 tai mdt s6 mo trong TKV da
tiét giam dugc nhidu chi phi san xuat. Tinh trén
gia thanh 1 m 16 dao moi, cac don vi tiét kiém
dugc khoang 1,5 tridu ddng. Chi phi nay dwoc tai
dau tu san xudt, tiép tuc cai thién diéu kién lam
viéc cho nguoi lao dong. Tuy nhién, trong qua
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trinh sir dung méy ciing xay ra cac sy cd nhu cac
co chu thuy luc, tay vo, mang cao, dau khéu, cum
giam tc can stra chira, thay thé, didc biét cac dang
hong tap trung chu yéu vao cum dau khau. Pay
1a cac chi tiét va cum chi tiét thude dang vat tu
tiéu hao thuong xuyén trong qua trinh st dung,
nhung hién nay cac don vi co khi trong nudc chi
c6 thé dap tng duoc nhu cau thay thé cac chi tiét
nhu bac chdt, xy lanh cua co cAu tay khau ma
chua nghién ctru va san xuat duge cum dau khau.

i $ i 3

e ' -

Hinh 1: Nhitng dang hong ciia dau khdu EBHA45

Khao sat thuc té st dung may dao 10 EBH45
tai mo Vang Danh va cac don vi trong Tap doan
TKV cho thiy, ngudn cung tng céc chi tiét nhur
ring khau, dau khau va hop giam toc trén thi
truong khéng 6n dinh, ching loai rang khiu
khéong dung va chit luong khong dam bao. Cac
rang khéu khi st dung khong dung chung loai co
thé gdy qua tai cho may hodc 1am giam ning sut



cét, dau khdu nhanh bi pha hong.

Viéc nhap khau san pham chinh hing Erkat
(CHLB buc) voi thoi gian kéo dai sé khong dap
g kip thoi nhu cau sira chira, thay thé trong san
xudt. Céc chi tiét dau khau phai bi loai bo nhung
vi khong c¢6 ngudn vat tu thay thé kip thoi nén
van phai tiép tuc sir dung, dan dén giam hiéu qua
sir dung thiét bi. Mat khac, khong thé trién khai
stra chita va ché tao méi tai cac co s& ché tao
trong nudc do thiéu cac nghién ciru chuyén sau
vé qua trinh cat dat da, vat lieu chju mai mon,
phuong phap xéac dinh vi tri clia ring cét va vu
lap ring cat trén tang khau. Vi vay, viéc “Nghién
ctru xac dinh cac thong s6 co ban ciia tang may
dao 10” 14 can thiét va c6 y nghia thuc tién.

2 Xac dinh toa d9 dinh ring cit trén tang
khiu may dao 10

Tu dic diém khac nhau cua tung khu vuc
trén tang khau, c6 thé bé tri ring cit trén ba ving
nhu sau:

Vung
| 1] I

Vung Vung

Hinh 2: So d6 bo tri ring cdt trén tang khdu

- Viing I: La noi tiép giap v6i tay khau, ring
cét & ving nay thudng duoc thiét ké véi goc xién
hudng vé phia tay khau (4p dung cho ca tang dau
doc va tang dau ngang — tang trai va phai);

- Viing II: La ving nam giita ving I va III,
cac rang cit & ving ndy chuyén dong trén cac
duong cit nam o khoang giita chiéu rong cit nén
goc xién c6 thé 1dy bang 0° dé tranh mai mon vau
lap rang cat.

- Viing III (mit dau cia tang khau): Cac ring

cét duoc b tri ¢ ving nay v6i muc dich ting tinh
co dong cua dau khau khi di chuyén sang ngang
v6i may khdu ddu ngang, hodc khoan siu vio
guong d6i vai may khau dau doc. Do d6, goc xién
cta rang khiu thuong duoc thiét ké huéng ra
ngoai.
2.1 Chon hé truc toa dp ciia tang khdu

Chon truc Oz trung véi phuong cua tam tang
khau, c6 chiéu tir phia hop giam tdc ra phia ngoai.
Chon truc Oy vudng gbc véi truc Oz va di qua
dinh cta ring cét du tién cua tang khiu (ring cit
s6 1), ¢6 chiéu tir tam O dén dinh ring cit. Chon
truc Ox di qua giao diém cua truc Oz, Oy va
vudng goc mit phang yOz, cing chiéu v6i hudng
cit clia ring cit.

V4
Di
) binh rang
z khau
vV
.
/ e | Xi
yi ——~
" X
°
y

Hinh 3: H¢ truc toa do Oxyz cua tang khdu

O day: xi, yi, zi — toa ¢ dinh rang theo hé truc toa
dd Oxyz; yi — goc lap rang cit; Di — duong kinh
tai dinh riang cat.
2.2 Xdc dinh so6 dwong xodn va géc nghiéng
dwong xodn trén tang khéu

Tuy thudc vao kich thude cua tang khau ma
s duong xodn trén tang duoc chon tir 1 dén 3.
S6 duong xodn ty 18 thuan voi dudng kinh cta
tang khiu (v6i tang khiu cang 16n thi s6 duong
xodn cang nhiéu). Goc xodn thong thuong tir 8-
30° [2] phu thudc vao ning suit can van tai.
Nhiéu nghién ctru da chimg minh géc xoan cang
nho thi cang c6 loi vé luc, tuy nhién ning suat
van tai thép. Nguoc lai, goc X04n cang lon thi kha
ning hat ving vt liéu theo hudng vudng goc véi
canh xoan cang ting, gy nguy hiém cho ngudi
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va thiét bi xung quanh noi may lam viéc. Céc
nghién ctru da chi ra voi may dao 10 goc xodn phit
hop tir 10-20° (hinh 4).

Hinh 4: Géc xodn ldp rang cdt trén tang khdu

Luu y: Néu tang khau hinh try thi canh xoén ¢
goc khong d6i, con néu tang khau hinh nén cut,
goc xodn ting dan tir ring dau tién cho dén hét
tang khiu, mac do ting ty 1& thuan véi duong
kinh déu nho va dau 16n cua tang khau.
2.3 Xdc dinh budc cdt trén tang khéu

Budc cit trén tang khau 1a thong s6 quan
trong, anh hudng dén lyc cat ciing nhur hidu qua
qua trinh cét. Viéc xac dinh budc cét s& 1am cin
ctr dé thiét 1ap cac thong sé khac trén dau khau.
Budc cit trén tang khau duoc xac dinh theo cong

thirc sau [3]:
+0,3h,, 1’Ati+bx, cm(1)
E+1,2

- { 5h,,

o, 5h, +4,5 )
Trong d6: E — chi s6 danh gia mirc d6 gion cua
dat d4 cat; bx — chiéu rong trung binh cua ring
ca‘it, mm; hg — chiéu sau cét, mm.

D¢ gion cua than va d4t da duoc chia lam ba
nhém nhu sau: Mém E < 2,1; gion 2,1 <E <3.5;
rat gion E > 3,5. Khi tinh toan tang khiu ctia may
dao 10 cho cac mo than, d6 gion thuong duoc lay
E=2.8.

Luu y: dé dam bao dat da duoc cit hét giita hai
dudng cat thi bude cit dugc chon phai nho hon

budc cit tinh toan t< T, .
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2.4 80 rang cdt trén tang

Pé xac dinh s ring cét trén tang, du tién
can tinh s6 duong cit trén tang. SO dudng cét trén
mot tang khéu duogc xé4c dinh nhu sau:

Lt

m, = s +1 2)
Trong d6: L — chiéu rong tang khau, mm; t —
budc cit trén tang khau, mm.
Luu y: s6 duong cit duoc chon phai 1a sb nguyén.

S6 rang cit dugc tinh theo cong thirc sau:

Z=N;m,, (3)

Trong d6: N3 — sb ring cit trén mot dudng cit.
2.5 Géc lip ring cit

Goc lap rang cat duoc quy ude 1a goc xac
dinh boi ring dau tién va cac rang khac trén cing
mot dudng xodn (hinh 5).

Hinh 5: Géc ldp rang cdt trén tang

Theo hinh 3, chiéu dai day cung C; dugc xéac
dinh nhu sau:
nD.y.
C = o , mm 4)
360
Miat khac, chiéu dai ddy cung ciing dwoc xac
dinh thong qua géc nghiéng cta canh xodn va vi
tri ctia rang theo chiéu rong cua tang:
_tano, . mm )

ti

G
L

Trong d6: Ly — khoang cach tir dinh rang téi gbc

i , 4
t. ; Olstbi — gOC X0an trung

toa do O, mm, L, = 1



binh cua rang cat trén tang khau, d9, dugc xac

1 i
;'Zlai'

dinh theo cong thuc: o, =

z

Hinh 6: So dé6 tinh todn géc ldp rang cdt
Két hop phwong trinh (4) véi (5) ta co:

mD,y; tana

Ci — ili sl mm
360 L,
v = 360tan o, .o 6)
nD,L,
Vay, toa do dinh rang cit thtr i duoc xé4c dinh
nhu sau:
Di
L=
2
v = 360tan o 7)
nD,L,
= Ltl = Z ti
1

3 Cac gbc ciia ring cit va viu Iip cit trén tang
khau
3.1 Géc nghiéng ciia ring cdt ¢ mdt bén ciia
tang khiu

Goc nghiéng cua rang cit p 1a goc tao boi
duong thang di qua tAm cta vau lp ring cit voi
mit phing nim ngang. Pi véi tang khau hinh
tru, goc nghiéng cua ring cit chi yéu duoc su
dung ¢ mit tang v6i muc dich ting chiéu rong va
tang kha ning cét cua né khi muén di chuyén
sang ngang. Nghién ciru sy thay d6i cua luc cit
va ning suét cat cua rang cit & mit bén cla tang
khau (hinh 7) dugc tac gia Osman Zeki

Hekimoglu dua ra. Két qua cho thdy, goc nghiéng
clia ring cit trén mat dau cua tang khau tang 1én
thi lyc cit va nang suét cat giam xudng. Vi viy,
can phai bd tri riang cét trén mit ddu cua dau khau
mot cach hop 1y. Theo nghién ctru cua Osman
Zeki Hekimoglu, goc nghiéng cia ring cit trén
tang khiu co thé duoc chon tir 0-85° [4].

Lo T

P = Goc nghiéng
1 = Hwimg ring cit

r=0.22m

I
I
I

| KEY
i
I
I
i
! .= Ring cit
I
i

Truc aoi ximg

Mit bén cua ciia ddu Khiu

dau khau
Hinh 7: So d6 bo tri ring cdt trén dau khdu

3.2 Géc xién cua rdng cat trén tang khdau
Géc xién ()

cua ring
Budc cit (t)
[ | C hieu sau tn
| (chiéu day lit cit)

Budc cit )

~ Chiéu siu cit

T (chiéu day lat cat)
Goc xién duong (+)

Hinh 8: Goc xién lap rang cat

Goc xién cia rang cat Pi 1a goc hop boi
duodng truc tang va dudng tdm ring cit (hinh 8).
D3 c6 nhiéu nghién ctru thuc hién vé anh hudng
ctia goc xién toi kha niang ty xoay, tbc d6 mai
mon ciia rang cit va luc can cit. Kha ning ty
xoay trong nhiéu truong hop gitp rang tu mai sic
va gitp qua trinh mai mon dién ra déng déu trén
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toan bo bé mat 1am viée cia rang cit. Cac két qua
nghién ciru cho thay: Goc xién 1én dén 13° khong
anh huong 16n dén luc cit; goc xién am tao ra
chuyén dong quay nhiéu hon goc xién dwong;
goc xién thay doi theo chidu 4m hodc dwong thi
nhiét do rang cit va do mon cua rang cit tang;
goc xién duong c6 loi hon ca vé hiéu qua cat va
d6 6n dinh cua cdu tric rang cat [4].
3.3 Géc cit ciia ring khdu trén tang

Goc cit 0’ 1a goc hop bai mit trude cia ring
cit va mit phang cit. Goc cit 0° thuong dao dong
tir 55-65° tiry thudc vao do kién cd cua dat da.
Khi d6 kién cb cua dat da tang thi goc cit dugc
chon tang 1én dé dam bao d6 bén cua rang cat [5].

Véi rang cit tiép tuyén, ring cat duoc thiét
ké d6i xtng qua truc cia rang. Vi vdy, dé thuan
tién cho viéc tinh toan, thiét ké, nguoi ta thuong
sir dung goc vau ldp ring cét (hinh 9) 14 goc giita
mit phing cit va tim cia ring cét (tim héc lip
ring cit) thay cho goc cit.

Hinh 9: Géc cat cua rang khau trén dau khdu

Goc vau lap rang va goc cat c6 moi quan hé
nhu sau:

0'=0+7.do @®)

Trong do6: y — goc con than rang cat, do; 6 — goc

vau lap riang, do.

4 X4c dinh cdc thong sé co ban ciia vé tang

4.1 Xdc dinh chiéu rgng ciia vé tang khiu
Chiéu rong vo tang khau dugc xac dinh boi

khoang cach cua chan hai vau lip ring cit xa

14 |BAN TIN CO KHi NANG LUQGNG - MO S8 3/2023 (S 38)

nhau nhét trén truc toa d6 Oz. Viéc x4c dinh vi tri
ctia vau lp rang cit trong hé truc toa d6 Oxyz
dugc can cu trén toa do dinh rang cit két hop voi
gbc nghiéng, goc xién, v.v...

y
.
Lu'n
Tt
L Tt
yi B
ﬂ'\n
o [
R0 Z
/
O

z
Hinh 10: Géc nghiéng rang cdt trén tang khdu
Pé tién cho viéc theo doi, ta xét su thay doi
vi tri rang cit img véi gbc nghiéng va goc xién
trong hé truc O1x1y1z1 cta no.

n
n- <
~ <,
~ _ OO
n - o
= -
el
- & é
gl & | y'
< 7 7 =
~ Ny %
n Z
X' 7 p
hdf
<
by
y & < |O'
<
e
/
X 1
O

Hinh 11: So dé xdc dinh vi tri rang
trén mdt dau tang khdu

Ring va vau lap rang cét khi lip ghép voi
nhau tao thanh mét goc 0 c6 thé bién ddi sang mod
hinh ring cét tuong duong (hinh 12) (khi lip ring
cit v6i vau lap rang cat, goi tat cum chi tiét nay
1a vAu cat). So dd vAu cit ban dau la tam giac
AO’B, sau khi bién dbi vau cét la tam giac
A”’O’B. Céc sb liéu tinh toan sau nay s€ dugc
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tinh trén tam giac A”’O’B v6i diém dau ring cat
va chan vau lip rang cit khong doi.
y '
y

Lz-cos®

)

H.+hrang

‘l_
":

o' a n x' o' 7

Hinh 13: So do tinh todn cdc théng sé
cia vdu cdt trén tang

O day: n — dudng cit trong ving I, dwoc xac
dinh tir rang ddu tién trong vung III, canh ring
két thiic ciia vimg II; n”’, n’ — cac dudng chuyén
tiép tuong tuong cta dinh ring cit trong qua trinh
xoay va nghiéng dé chuyén vé duong cét n.

Khoang cach cua cac dinh ring cit trén mit
dau tang duoc xac dinh nhu sau:

Ln',n = Ln',n" + Ln",n = Laci + Lbdi > mm (9)
Trong d6: Ly n» — khodng cach giita mit dau tang
va dinh rang cit & goc nghiéng pi, mm; Ly p —
khoang cach ting thém khi ring cit xoay mot goc

Bi, mm.
Chiéu dai doan Laci dwoc xac dinh theo cong
thire sau:
L. =L, cos% . mm (10)

Theo hinh 13, Lapi dugc xac dinh nhu sau:
L, =2(H, +hr)sin% ,mm (1)

Véi: Hy — chiéu cao vau lap rang, mm; h, — chiéu
cao rang cit, mm; p — goc nghiéng rang cit, do.
Thay (11) vao (10) ta co:

L. =2(H, +hr)sin%cos% =(H, +h,)sinp, (12)
Chiéu dai doan Luai dugc xac dinh theo cong

Ly =\/L2bﬁ _h(ziﬁ , INm (13)

Theo hinh 13, Lvs dugc xac dinh nhu sau:

thirc sau:

L 2L, cosOsin B B
L,=—2%-= 2oL cosBtan—" (14)
bfi B B z 2
cos—+ cos~—-
2 2

Chiéu cao doan has duge xac dinh theo cong
thirc sau:

h, =L, sin(p,)=2L, cos esinﬁsin(pi)

hdﬁ = gei
(15)

=2h, sin % sin(p,)

O day: L, =2L, cosOsin(B,/2).
Thay (14) va (15) vao (13) ta co:

L. =\/(2LZ cos@tan%) —[(HV +hr)(1+cospi )]2 (16)

Thay Laci va Lodi vao phuong trinh (9) dugc:
L., =(H,+h,)sinp,

BY B YD
+ 2chos@tan51 - 2hr5mgs1r13‘s1npi

BAN TIN CO KHi NANG LUONG - MO S8 3/2023 (56 38)| 15



CO BHI

Khoéng céch tir dinh rang cit phia truéc ¢én  h,, =h gei = Lpei SIN(P;)

chan vau lip ring cét theo hudng truc dugc xac B . B .
dinh nhu sau: =2L, cosOsin E‘ sin(p;) = 2hrang sin E‘ sin(p;)
i =ttt mm (18) hey = Ly sin 28 = 2(H, +h, )sin 2 sin 2
Vay, chiéu rong vo tang dugc tinh theo cong 2 2 2
thirc sau: =(H, +h,)(1-cosp,)
I (H, +h, )sinp, | Suy ra, ban kinh ngoai cta vo tang twong

ung voi rang cat thir i dugc xac dinh nhu sau:

_ | B )
i i 2L cosOtg—~ )
L,=>T,=> |t~ N ( ’ ) (19) r,, =t +2h sin%sin(pi)—(Hv +h,)cosp, (22)

2
—[2hr sin%sin pij 5 Két luan
L J Vié¢e xac dinh cac vi tri ciia rang cit trén tang
4.2 Bdn kinh ngodi ciia vo tang twong wng véi  khiy 1 diém méu chét trong qua trinh tinh toan

rang cit thir i thiét ké ddu khau. Vi nhitng két qua nghién ciru
Turhinh 11, ban kinh ngoai cua vo tang dugc g trén, két hop v6i dd ga chuyén dung c6 thé tién

xac dinh theo cong thirc sau: hanh stra chita, thay thé cac vau lap rang cit bi
r, =t +h, —(H, +h ), mm hong tai don vi san xudt, dong thoi ¢6 thé trién

(20) khai ché tao cum dau khéu méi tai cdc don vi ché

Trong d6: 1i — ban kinh dinh rang, mm. tao trong nudc, giam phu thude vao nhép khau va
Theo hinh 13, chiéu cao hui duoc tinh nhu ~ gitp don vi khai thac than ham 16 chi dong hon
sau: trong qua trinh san xuat, tor d6 lam tang trién
h_=h, +h,, mm (21) vong ap dung thanh cong may dao 1o tai cac mo

Vi than ham 16 ctia Viét Nam.
TAI LIEU THAM KHAO
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16 |BAN TIN CO KHi NANG LUQGNG - MO S8 3/2023 (S 38)



CO KHI

HIEN TRANG CONG NGHE VA CO SO TRANG BI QUAT GIO
CHO CAC MO THAN KHAI THAC HAM LO VUNG QUANG NINH

TS. Lé Thuy Dwong, ThS. Lé Vin Lgi — Vién Co khi Nang lwong va Mo - Vinacomin

Tém tit: Nhitng nam gan day, cac don vi khai thac than ham 16 ving Quang Ninh da nang cao va
duy tri dugc san luong khai thac than nguyén khai ¢ muc twong d6i cao. Tang san lugng khai thac,
tap trung hod san xuat & cac mo than ham 16 1a mot hudng di can thiét nham gép phan phat trién 6n
dinh nganh cong nghiép than hién tai cling nhu trong twong lai. Pong thoi dé dam bao diéu kién an
toan va moi truong lam viée d6i voi ngudi lao dong trong mo, cong tac thong gio chung cho mo dong
vai trd rat quan trong, dugc thuc hién nho cac quat gié chinh dit trén mat dat. Bai bao trinh bay nhirng
nét dic trung vé hién trang cong nghé va co so trang bi cac quat gio chinh cua cac don vi khai thac
than ham 16 ving Quang Ninh, dé xuét nhimng giai phap va nhimng van dé lién quan dén co so trang

bi quat cho cac mo than ham 1o.
Tir khéa: M6 ham 10, quat gié chinh, thong gié ...

1 Pt van dé

Xuét phat tir thue trang khai thac nhiéu ndm
true day, hé thong duong 10 nhiéu mo than kha
phirc tap do dién san xuét phan b6 tan man ¢ nhiéu
khu khai thac khac nhau, cong tac thiét ké va duy
tri thong gidé ma ciing gap khong it kho khan. Da
s6 cac mo dd bd tri tram quat & nhiéu cira 1o nham
dap g yéu cau thong gio cho cac khu vuc khai
thac. Py la giai phap it nhiéu mang tinh chét tinh
hudng va da hoan thanh sirménh lich st trong bdi
canh tang nhanh san lugng khai thac than va gop
phan thiic day phat trién cong nghiép khai thac
mo nudc ta.

Tai cac nudc co nén cong nghiép khai thac
lau doi nhu CHLB Nga, Ukraine, Ba Lan..., cac
mo than ham 16 da trang bi thiét bi quat thong gio
v6i nang luc cong tac kha cao. Tai Tay ban Nha
da su dung quat gié hudng truc duong kinh 4 m
v6i dong co tich hop cong suit 3,2 MW dé thong
gi6 cho md Monsacro (Tap doan Hunosa). O
nudc ta, trong nhitng nim gan day, cung véi viéc
mé rong san xuat, 4p dung cac cong nghé tién tién
trong cong tac xay dung va khai thac mo, mot sb
cong ty than d chu trong déu tu cac tram quat gid
moi v6i cong suat thiét bi kha cao: Cong ty Than
Nam Mau - TKV trang bi quat FBCDZ-No.36
cong suét cac dong co 1én ti 1440 kW; Cong ty

Than Ha Lam - Vinacomin xdy dyng tram quat
FBCDZ-No.30 véi cong suat 1000 kW; Cong ty
Than Khe Cham - TKV b sung tram quat 2K56-
No.30 cong suit 740 kW... Cac tram quat duoc
trang bi thiét bi giam sat ché do lam viéc cta quat
gi6, thiét bi bién tan hodc khoi dong mém... Co
thé coi day la budc khoi dau trong cong cudc
hién dai hoa thong gié mé ham 10, nang cao hiéu
qua va dam bao d¢ tin cdy trong cong tac thong
gio.
2 Hién trang sir dung thiét bi quat gi6 chinh &
cac mo than him 16 viing Quang Ninh

Dén thoi diém hién tai, dé thong gié chung,
hau hét cac mo than ham 16 Quang Ninh dang st
dung quat do Trung Qudc san xuit. Vao nhimg
niam dau thé ky nay, cac nha cung tmg da gi6i
thi€u quat gi6 véi chung loai khac nhau nhu BD,
2K60, 2K56.,... Loai quat BD duong kinh banh
cong tac nho va cong suat dong co thap, hau nhu
sir dung dé thong gio cho cac khu khai thac phan
tan tai cic cong ty than Quang Hanh, Hong
Thai, Ha Long... Loai quat 2K60 su dung dé
thong gi6 cho cac mé Vang Danh, Duong Huy
v6i cong sudt dong co con khiém tbn. Loai quat
2K56-Ne.18 va Ne.24 duong kinh banh cong tac
lan luot 1,8 m va 2,4 m da trang bi & cac cong ty
than Khe Cham, Mao Khé¢, Théng Nhét, Nam
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Mau,...
diém cua loai quat nay c6 h¢ so ha &p riéng tuong

v6i dong co cong suat khong cao. Dac

d6i cao, phu hop thong gié cho cac mo sirc can
chung 16n. Tuy theo yéu cau thong gi6 thuc té, cac
mo co thé trang bi dong co cong suat khac nhau
st dung cho mdt loai quat. Vi du, quat 2K56-
No.24 tai Cong ty Than Théng Nhit - TKV chi
sit dung dong co 400 kW; & cac cong ty than Khe
Cham, Mao Khé, loai quat nay vén hanh véi dong
co cong sudt 560 kW... C6 thé coi day la giai
phap tiét kiém dién nang va giam chi phi dau tu,
nhung khong phai khi nao ciing phu hop, nhét 1a
can giai quyét tét nhiém vu thong gi6 trong tinh
hinh ting san luong khai thac va viéc cai tao dé
giam sirc can chung ciia mang gié mo 1a mot van
dé khong don gian. Ciing nhu cac loai quat
VOKD, VOD (do Lién X6 cii ché tao), loai quat
nay dugc ché tao trén co s6 so dd khi dong hoc
truyén théng va ciing c6 cic wu diém nhét dinh.
Vi dong co cong suét phit hop, quat c6 thé tao ra
luu luong gié va ha ap kha cao, dong thoi cho
phép diéu chinh ché d6 cong tac trong pham vi
tuong ddi rong. Tuy nhién, do dong co dit ngoai
va truyén tai cho banh cong tac qua tryc trung
gian dai nén doi hoi chi phi xay dung nha tram
quat, méng bé may va dién tich mit bang thi cong
da 16n. Ciing chinh vi dugc lép dit trong nha
tram, cho nén khong thuén 1g¢i trong cong tac bao
dudng dinh ky.

Nhirng ndm gan ddy, cac moé da bat dau dinh
hudng dau tu thiét bi quat gié chinh voi dong co
cong suat 16n, tp trung vao trang bi loai quat gid
ma hiéu FBCDZ do
Explosion Protection Group Co. Ltd. (Trung

Tap doan Nanyang

Qudc) phat trién trén nén tang quat ma hi¢u BDK
true day. Loai quat ndy dugc ché tao trén co s
so dd khi dong hoc Turbo-Machines. Quat c6 cAu
tao gdm 2 banh cong tac véi cac dong co doc
1ap. 2 banh cong tac nay quay theo 2 chiéu thudn-
nghich. Tuy theo yéu ciu thuc t& san xuét va
thong gi6 mo, c6 thé van hanh banh cong tac cip
1 hoic ca hai cap dong thoi. Dac diém nita la cac
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banh cong tac vira dong vai tro tao ludng gié va
vira 1a bo phan dan hudng. Didu nay giam duoc
muc dg tiéu hao nang lugng gitia banh cong tac
va thiét bi truyén dong. Theo yéu cau dit hang,
c6 thé lp thém co ciu cho phép hdm quat véi
thoi gian khéng qua 5 phut va van hanh quat
sang ché d6 dao chiéu gio. Ngoai ra, co thé trang
bi thém vo cach am dic biét cho quat, hé théng
diéu khién va giam sat online AFM...

bic diém méi trong cAu tao cua loai quat gio
nay 1a dong co tich hop trong thiét bi. Giai phap
sap xép dong co ti ru ndy cho phép khéng can
st dung cac 6 dd hd tro va truc trung gian dai.
DP6i v6i cac quat gid 16n voi ty sé6 moay-o
khoang 0,70-0,75 c6 thé tich hop dong co cong
suat khong qua 3,2 MW. Ly do han ché sir dung
dong co cong suit cao hon xuét phat tir khdi
luong cua ching (v6i cong suat 3,2 MW, dong
co ¢ khbi luong 15 tn; 4,5 MW — nang 22 tan;
va 10 MW — 1én t6i 45 tin). Do vdy, cac quat
gi6 16n voi dong co cong sudt qua cao van ap
dung két cAu truyén théng, tirc 1a xép dit dong
co riéng biét voi truc trung gian va cac 6 do hd
trg dinh vi banh cong tac cia quat gio.

Giai phap tich hop dong co con tao ra
huéng giai quyét van dé bd tri phanh hdm mot
cach hop 1y (dang thuy luc hodc co hoc) nhu
dang sir dung trong cac quat gio tién tién hién
nay [4]. Ngoai ra, di voi quat cong suét cao,
Cong ty Zitron da nghién ctru thanh cong viéc
ché tao hé théng thuy luc diéu chinh goc cim béan
14 banh cong tac. Hé thong diéu chinh nay cé cac
vu diém chinh sau day:

- Tao diéu kién cho quat gi6 khoi dong vai tai
ban dau nho;

- Ché d6 hoat dong cua quat co thé két ndi
v6i trung tdm diéu khién ty dong dé van hanh
quat theo ché d6 cai dat trudc;

- C6 kha nang diéu chinh luu lugng gi6 véi
pham vi réng hon so véi trj s6 ha ap, dap Gmg yéu
cau thyc té vé ché do thong gid mo trong cic ngdy
lam viéc cling nhu cac ngay nghi.



3 Dic tinh ky thuat ciia mt s6 thiét bi quat gi6
chinh

Xuit phét tir vu diém trong thi cong lap dat
thiét bi cling nhu thuan loi kiém tra, bao dudng
trong qua trinh van hanh, cac quat FBCDZ hién
dang duogc st dung kha phd bién dé thong gid
cho cac mé than ham 10 ving Quang Ninh. Pic
diém chung & hau hét cac mo than him 16 nudc
ta déu duoc thong gio boi nhiéu tram quat. Mot
s6 quat gi6 chinh trang bi dong co voi cong suét
khong du phat huy hét nang lyc cong tac cua thiét
bi quat. V& vén dé tudi tho cua quat gio6 chua du
thoi gian trén thuc té dé khang dinh. Trong tai liéu
ky thuat, cac nha san xuat va cung ung thiét bi
déu cung cap thong tin vé thoi gian phuc vu cla
quat gi6 1a 20 nam. Pay la mot van dé can phai
theo gidi thuc té dé c6 thé dua ra cac nhan xét,
két luan vé mtc do van hanh tin cay cua loai
quat gi6 dang duogc biét dén nhiéu trén thi trudng
thiét bi mo nude ta.

Céac mo khai thac than hiam 16 Quang Ninh
da sir dung quat gi6 voi duong kinh banh cong tac
va cong suat dong co khac nhau. Trén co so tai
lidu vé thiét bi quat gio FBCDZ [2], tac gia tién
hanh phan tich mot sb théng s6 dic tinh k§ thuat
phuc vu co so lya chon quat thong gio hop 1y cho
cac mo. Theo dic diém céu tao, loai quat nay
phan thanh cac loai nhu sau:

- Quat gi6 voi ha ap nho, khi ty sé moay-o
x=0,50;

- Khi ty s6 moay-0 x=0,618, quat c6 ha ap
trung (dang I) va ha ap trung voi luu lugng gid
16n hon (dang II);

- Quat gio tao ra ha ap trung-cao, khi ty s6
moay-o x = 0,65;

- Quat gi6 tao ha ap cao, khi ty s6 moay-o
x=0,70.

Trén co so thtr nghiém tung quat gid, nha
ché tao can cung cip ho so k§y thuat day da kém
theo mbi thiét bi quat gid cho cho nguoi sir dung.
Trong khudn kho bai bao nay, tic gia chi gioi
thidu ngdn gon két qua phan tich cac théng sb ky

thuat phuc vu lya chon thiét bi quat gi6 hop 1y cho
mo (bang 1).
Bang 1: Thong s6 k¥ thuat cia quat FBCDZ
theo cong suit va ty s6 moay-o

Ne, |V, N, Q, H, AH
X dm| viph | kW | m¥s | Pa |[m¥s.Pa
24 185x2 | 103 1868 | 18,14
B 30 740 500x2 | 202 | 2918 | 14,45
105 24 132x2 | 82 1187 | 14,48
30 590 280x2 | 161 1855 | 11,52
24 740 185x2 | 80 2184 | 27,30
30 500x2 | 157 | 3413 | 21,74
1=0,618 | 24 500 132x2 | 65 1389 | 21,37
30 280x2 | 125 | 2170 | 17,36
30 | 490 |160x2 | 104 | 1496 | 14,38
24 740 220x2 | 110 | 2388 | 21,71
o 30 630x2 | 215 | 3731 | 17,35
11=0,618
24 500 132x2 | 88 1518 | 17,25
30 355x2 | 172 | 2372 | 13,79
24 2740 220x2 | 86 3316 | 38,56
30 630x2 | 167 | 5182 | 31,03
7=0,65

24 132x2 | 68 2108 | 31,00
30 590 355x2 | 134 | 3294 | 24,58
24 740 220x2 | 80 3637 | 45,46
=07 30 630x2 | 156 | 5682 | 36,42
24 132x2 | 64 2312 | 36,13
30 590 355x2 | 125 | 3612 | 28,90

Trong do: y — ty s& moay-o (ty sd bau-canh);
Ne — duong kinh banh cong tac cua quat, dm;
v— tdc d6 quay cua dong co, v/ph; N — cong
suét dong co quat gio, kW; Q — luu lugong chuén
cua quat gio6, m*/s; H — ha 4p chuén cua quat, Pa;
AH — mtrc ha 4p riéng cta quat, m*/s.Pa.

Phén tich s6 liéu tinh toan & bang 1 cho thiy,
hau hét cac quat véi ty s6 moay-o0 nho s& cd mirc
ha 4p riéng thap. Cac quat nay ap dung hiéu qua
hon khi mang gi6 mé c6 stc can chung nhd va
cung mdt tri s6 mic ha ap riéng cho phép didu
chinh luu lwong gié 16n hon di vao mo. Bbi voéi
cac mo ham 10 khai thac & d6 sau 16n, mang gid
phtrc tap va ha ap mang gi6 cao, can thiét phai
trang bi quat thong gi6 véi ty sé moay-o cao. Cho
nén, & cac mo than nudc ngoai, khai thac cac via
than nam & d6 sau 16n thuong duge thong gié boi
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cac quat hudng tryc cé ty sb moay-o 0,7-0,75 va
& nhidu mo da st dung quat hudng gi6 ly tam.
Puong nhién, véi cac loai quat gié ndy can trang
bi cac dong co cong suat kha cao.
Bang 2: Théong s6 ky thuat
ctia nhom quat 2K56 - 2K60

Quat Quat Quat
TT [Pic tinh ky thuat| Don vi | 2K60- | 2K56- | 2K56-
Nol8 No24 Ne30
| Puongkinhbanh - ye00 | 2400 | 3000
xe cong tac
2 ;‘fl‘l‘llr‘l’lﬁrc‘g CL I T T 7 90
3 [Tinh 4p dinh mirel mmH20 | 320 80-320 | 428
4 [Téc do quay v/ph 1000 1000 750
S e B B o ™S | 2590 | 62:210 | 79325
6 t}‘fl‘l‘llgn‘f‘v‘c’iégcié m¥/s | 20-100 | 37-120 | 50-160
7 gg?c‘;%khu hidu | mER0 | 220-500 | 220-500 | 220-500
8 Hiéu suét quat % 80 80 80
9 [Tiéng on dB <38 <38 <38
10 86 banh cong tac |  cai 02 02 02
1 oo R ]
12 Goéc l&p canh do 5-45 20-50 | 20-50
e @ [ o | o
14 [Kich thudc quat
- dD:Ii S:ud:;% € | mm | 20500 | 22500
- Rong (buong quat) mm ®2214 | D2880
- (Cao (tiéu am) mm 2800 3456
15 Khéi luong kg 18025 | 27310
16 Pong co dién
- Ma hiéu Y355M3-6| Y400-6
- (Cong suét kW 200 400
- Déng dinh mirc A [3652109| 49,3
- [Tbc do v/ph 980 980
- Ténsd Hz 50 50 50
- Pién ap V| 380/660 | 380/660 | 380/660
- Coso - 0,86 0,88
- Hiéu suét % 96 90
- [T6 déu day - NY Y
- (Cép cach dién - B F
- (Cép bao vé P44 P29
- b6 on dB(A) 108 108 108
- Khéi lugng kg 1600 2610

20 |BAN TIN CO KHI NANG LUQNG - MO S8 3/2023 (S8 38)

4 Co sé lua chon quat thong gié hgp ly cho cac
mé than him 1o

Viéc lua chon thiét bi quat hop ly, dap tng
yéu cau thong gié cho mo khai thac ham 16 phai
tién hanh trén co s& ké hoach san xuét hién tai
cling nhu dinh huéng cho 15-20 nam tiép theo.
Ning luc cong tac cta quat can tao ra ha ap dam
bao dua vao mo luu luong gio can thiét cho cac
hé tiéu thu. Ngoai ra, thiét bi quat gi6 chinh can
¢6 kha nang diéu chinh ché d6 1am viéc theo ké
hoach phat trién san xuat ciia mo. Trong cac nim
t61, nhiéu mo khai thac ham 16 sé ting san luong
khai thac va chuyén dién san xuét & cac muc sau
hon. Pdi véi cac mo dang khai thac, viéc don
gian hoa mang gié mo khong phai 1 van dé don
gian. Khong it cac duong 16 dan gioé sé dugc sur
dung lai cho cac muc khai thac sau hon. Thuc té
nhitng nim gan day cho thay, da sé cic mo than
ham 10 dd giam bét sb luong cac tram quat gio
hut (cac cong ty than Quang Hanh, Hong Thai,
Khe Cham,...). Pay la giai phap tat yéu khi da két
thuc khai thac phan nong ctia rudng mo.

O cac mé than ham 16 ving Quéang Ninh, khi
khai thac & do sau 16n hon, do chia va xuat khi
métan (CHy) sé& tang lén. Néu khong ap dung giai
phap thu théo khi hodc thao khi, d& dam bao an
toan vé nguy co chay nd khi can phai ting dang
ké luu luong thong gié cho mo. Pong thoi, mo
cling can phai dugc cung cip lugng khong khi
cao hon, ty 1€ voi san lugng khai thac than
nguyén khai. Bén canh d6, néu & méi mo khong
quy hoach tap trung ho4 khai thac, ting tién do
chuan bi dién san xuét..., lvu luong gio dwa vao
mo s& yéu cau ¢ mirc cac quat hién tai khong con
du ning lyc d4p img yéu cau thong gié mo.

Dinh hudng luu lugng can thiét dé thong gio
cho mo c6 thé tham khao theo két qua cua cac
cong trinh nghién ctu [1], [3]. Pay 1a mdt trong
céc co s& dé lua chon thiét bi quat gio hop ly va
¢6 kha ning dap ung yéu cau luu luong gié cho
mo theo ké hoach tang san lugng khai thac trong
nhitng nam t6i. Khao sat hién trang & nhiéu mo



than cho thay, ngoai cac khu mo khai thac nho
1¢, san lugng than héng nam thép..., con lai hau
hét cac mo khai thac véi quy mé san lugng cao,
ha 4p chung cua mang gié6 mo da tor muc
250 mmH,O tr¢ 1én. Mot mo khai thac cac via
than c6 khi hang II voi quy mo san lugng than
nguyén khai & muc d¢ 1,5 tr.tin/nim da yéu cau
luu lugng gio dua vao mé xap xi 200 m*/s [1].

Két qua dénh gia nang luc ciia cac quat FBCDZ
duoc biéu thi trong céc c6t 9 va 10 cua bang 3.
DPé dam bao thong gié mo khai thac san lugng
cao ving than Quang Ninh, cin dinh huéng cac
quat voi cong suit dong co tuong dbi 16n. Cac
quat c¢6 thé tao ra luu luong (hodc ha 4p) cao
dugc danh gia “++”, quat van hanh cho thong sb
chap nhan duoc danh gia “+”.

Bang 3: Danh gia nang luc luu lugng gié va ha ap cia quat FBCDZ

No, v N

Q, H, AH,

T X dm V/I;h kVR’/ m?/s Pa m’/s.Pa Q" H
1 |¢"=0,618 30 740 630 215 3731 17,35 ++ ++
2 (x=0)5 30 740 500 202 2918 14,45 ++ +
3 |4'=0,618 30 590 355 172 2372 13,79 +
4 |x=0,65 30 740 630 167 5182 31,03 + ++
5 |x=0,5 30 590 280 161 1855 11,52 +
6 |¢'=0,618 30 740 500 157 3413 21,74 + ++
7 |x=0,70 30 740 630 156 5682 36,42 + ++
8 |x=0,65 30 590 355 134 3294 24,58 + ++
9 |x=0,70 30 590 355 125 3612 28,90 + ++
10 [4'=0,618 30 590 280 125 2170 17,36 +
11 [¥"=0,618 24 740 220 110 2388 21,71 +
12 [¥'=0,618 30 490 160 104 1496 14,38
13 |x=0,5 24 740 185 103 1868 18,14
14 |¥"=0,618 24 590 132 88 1518 17,25
15 |x=0,65 24 740 220 86 3316 38,56 ++
16 |x=0,5 24 590 132 82 1187 14,48
17 |x=0,70 24 740 220 80 3637 45,46 ++
18 |¢'=0,618 24 740 185 80 2184 27,30
19 |x=0,65 24 590 132 68 2108 31,00

20 |¢'=0,618 24 590 132 65 1389 21,37
21 |x=10,70 24 590 132 64 2312 36,13

Tu cac phan tich néu trén, co6 thé dua ra mot
s6 nhan dinh sau:

- Bé dap g duogc yéu cau luu luong va ha
ap cao (luu luong gioé trén 200 m?/s va ha ap tur
3000 Pa) chi co thé dinh hudng trang bi quat gid
FBCDZ duong kinh 16n (tor Ne.30 trd 1€n) véi
tong cong suat cac dong co tir 1000 kW;

- Cac quat voi banh cong tac duong kinh
16n, toc do quay cua dong co cao s€ tao ra luu
lugng gi6 16n hon so véi cac loai quat con lai;

- Péi voi cac quat FBCDZ noi riéng ciing
nhu cac loai quat gié khac, cong suit dong co la

yéu td quyét dinh dén ning luc hoat dong cia
quat cling nhu dam bao d¢ tin cay trong thong gid
mo. Giam chi phi dién nang trong qua trinh van
hanh quat can dua trén két qua toi uu hoda chi phi
bd sung thiét bi bién tan dé c6 thé didu chinh luu
lugng gid theo ché d6 1am viéc thuc té ciia mo.
5 Van dé cin chu trong khi thi cong lip dit
tram quat gio chinh

bac tinh khi dong hoc cta quat gié dugc cung
cap dudi dang cac d6 thi biéu dién mdi quan hé
gilta ha 4p, hiéu suit va cong suét can thiét cla
dong co voi luu lugng gié quat tao ra. Cac
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duong dac tinh cua quat gi6 ung voi cac goc dat
ban 14 banh cong tic khac nhau thuong cho &
dang ha éap tinh cua quat gi6. Khi quat lam viéc
v6i mang gié mo, mot phan niang lwong ludng gio
t6n that trong chinh noi bo thiét bi quat. Pé phan
tich va danh gia vé anh hudng strc can ctia ngi bo
thiét bi quat dén hiéu qua thong gi6 mo, cin co
mot “tri s6 ste can chudn” nao dé dé 1am mde so
sanh. Rét tiéc, dén thoi diém hién tai chua 6 co
s dé dua ra khai niém nay. Cho nén, viéc xac
dinh strc can ndi bo thiét bi quat s€ dua trén két
qua nghién ctru cia K. A. Ushakov. Khi st dung
quat hudng tryc véi ranh gid cong mém dan, ton
that ap suit trong ndi bd thiét bi quat xac dinh
theo biéu thirc sau:
H,, =0,4H, (1)

Tai day: Hy — ha ap dong trong khoang khong
gian gilta moay-o va vo quat. Tuy thudc vao ty
s6 moay-o0, trong thiét ké cac quat hudng truc
(cia CHLB Nga, Ukraine), ty s ndy thuong
0,705. Tu két qua :
v=Q/JL[D2—-(xD)’] va theo cong thirc
H, =yv?/2g s& xac dinh dugc tri s Hiq dbi

bang tinh tri sO

v6i loai quat gié cu thé. (O day: y — khdi luong
riéng cua khong khi; g — gia toc trong truong).
Trong truong hop chung, ha ap ndi bo thiét bi quat
dugc biéu thi ¢ dang [3]:
H, =all/D* 2)
Lwu ¥ rang, trong cong thuc (2),
K.A. Ushakov da dé xuat biéu thirc tinh tt ca ton
that ha 4p trong toan bo thiét bi quat va rinh gio.
Trong cac tai liéu chuyén nganh, dac tinh cua
quat gi6 mo thuong cho & dang 4p suat tinh cia
ranh gié tinh dén trudc banh cong tac cua quat.
Trong truong hop nay, khi tinh toan cho quat
hudéng truc, hé s6 a c6 thé nhan gia tri trong
khoang 0,02 - 0,03. Cho nén, “stic can binh
thuong” cua cac thiét bi quat véi dudng kinh
banh cong tac D =1;2; va3 mco thé nhan céc
khoang gia tri tuwong ung 0,0628-0,0942;
0,00398-0,00588; va 0,00077-0,00116. Clng tir
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cong thirc néu trén va cac tri s6 da xac dinh cho
thdy rang, strc can noi bo thiét bi giam rd rét khi
cac quat gio duong kinh banh cong tac 16n.

Trén thuc té, & khong it cac mang gi6o mo,
suc can Ripg ndi bo thiét bi quat va ranh gi6 ¢o
tri s6 kha 16n, x4p xi v6i sirc can chung cua toan
bd hé théng duong 10 mo (thdm chi con co
truong hop cao hon). Tu sb liéu khao sat tai 17
tram quat gi6 chinh ¢ cac mo [3] cho théy, 5 tram
quat t6n that ap sudt khong nho hon tiéu hao
nang luong trong mang gié mo. Voi cac tram
quat gi6 con lai két qua nhu sau: 1 tram ton that
ap suét 15%; 3 tram 20-30%; 4 tram 30-50%; va
4 tram trén 50% so v&i ha ap chung ctua chinh
mang gidé mo. Nhu vay, véi mo co6 céc tram quat
gi6 da tdn tai nhiéu nam, strc can caa ndi bo thiét
bi quat va ddc biét rinh gié 1a mot van dé tro
ngai ddi véi yéu cau nang cao hiéu qua st dung
thiét bi quat gié ciing nhu tiét kiém ning luong
trong thong gié mo. Két qua phan tich néu trén da
dat ra nhiém vu dbi voi thuc t€ can dam bao thi
cong ranh quat gi6 tudn thu chit ché theo thiét ké
k¥ thuat da duoc lap.

6 Két luan

Véi su phat trién khong nglmg clia nganh
cong ngh¢ khai thac khoang san nudc ta trong ky
nguyén mai, sy xuét hién cta céac cong nghé mai,
su ra doi cua cac yéu cAu méi, su tham nhap ctia
khai niém “cach mang cong nghé” va nang cao
khai niém “hudng dén con ngudi” s& din dén
nhitng thay d6i mang tinh cich mang trong
nganh cong nghiép thiét bi thong gié mo. Hudng
té1 muc ti€u “thong gié hop 1y, khai thac an toan,
giam sat hicu qua va quan ly phu hgp” s€ truc
tiép thiic day sy phat trién an toan, thong minh,
than thién v6i moéi truong va tiét kiém ning
luong cuia cac quat gid chinh mé than ham 10,
ddng thoi thyc hién thong gio an toan va dang tin
cay. Trén co sd khai quat hién trang va trang bi
quat chinh cta cic mé than ham 10, c¢6 thé rut ra
nhitng két luan sau:



- Quat gi6 chinh can duoc trang bi ¢6 co s¢
vé mit ky thuit dam bao thong gié theo ké
hoach phat trién ké hoach san xuit cia mé;

- Tap trung hoa khai thac, ting tién d6 chuén
bi dién san xuat s& gbp phan nang cao hiéu qua
thong gid cia cac thiét bi tram quat dap ung
nhiém vy tang san lugng khai thac & cac mo than
ham 10;

- Khi chuyén dién san xuét xudng cac mirc
sAu, cac mo than ham 10 san lugng cao can dinh

huéng dau tu trang bi thiét bi quat gié chinh
cong suat cao; ddi v6i mo véi mang gio sire can
chung 16n ¢6 thé dinh hudng thong gi6 boi quat ly
tam;

- Thiét bi quat gi6 can kém theo hd so k¥
thuat ddy du va tién hanh thyc hién kiém chung
thuc té cac thong sb theo tai lidu duge cung cép;

- Tram quat gi6 va dudng 16 dan gi6 nbi véi
quat phai dugc thi cong dam bao ton that ning
lwong trong ranh gié nho nhat.
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XAY DUNG MO HINH PIEU KHIEN VEC TG CHO PONG CO PONG BO
NAM CHAM VINH CUU 6 PHA TREN PHAN MEM MATLAB/SIMULINK

ThS. Vii Hivu Qudng, ThS. Tran Thanh Tuyén — Truong Pai hoc Cong nghiép Qudng Ninh

Tém tit: So vai dong co 3 pha, hé théng diéu khién toc do dong co nhiéu phaco nhiéu vu diém khién
ching c6 trién vong tét trong cac linh vuc, chang han nhu hé thong diéu khién thiét bi dién cua xe
dién. Trong cac hé théng diéu khién nay, dong co can c6 dai téc do rong hon. Bai bao nay gisi thidu
va phan tich két qua ciia mo6 hinh mé phong diéu khién véc to dua trén phép bién doi toa dd VSD va
phuong phép bién doi toa do d-q kép, gidi thiéu nguyén Iy co ban cua diéu khién vecto dong co dong
bd nam cham vinh ctru (PMSM) 6 pha trong hé toa do tinh va mé hinh hé dong co trén phan mém
Matlab/Simulink.

Tir khéa: Péng co dong bé nam cham vinh cieu 6 pha, dong co nhiéu pha, hé thong diéu khién toc

do dong co, mo hinh mo phong.
1 Pat van dé

Dbong co PMSM duogc sir dung rong rai trong
cac hé théng truyén dong didu khién téc do vi
hiéu suat 16n, hé s6 cong suét cao va dai toc do
lam viéc rong [1]. Vi su gia ting toc do cua
PMSM, suc dién dong phan ing (EMF) cua cudn
day stato dong co chic chén sé ting 1én. Khi EMF
phia sau dat dén dién ap dinh muc cia dong co
hodc dién ap phia DC cia bo bién d6i, dong dién
dau vao cua dong co s& khong thé khdng ché
dugc dong dién dau ra di cho cua bo diéu khién
va bd diéu chinh dong dién s€ ¢ trang thai bao
hoa. Tai thoi diém nay, can sir dung diéu khién
tir trudong yéu dé giam EMF caa PMSM nham
tang kha ning tao md men xoan ciia dong co &
toc do cao [2].

Nhiéu nha nghién ctru trong va ngoai nudc
da thyc hién nghién ctru vé cac phuong phap diéu
khién dong co. Khai niém md hinh héa dong co
nhiéu pha 1an dau duoc gi6i thiéu trong giai doan
phat trién ban dau cta truyén dong xoay chiéu
v&i ngudn b bién doi diéu chinh dién 4p va dong
dién [3]. Ké tir d6, nhiéu cong trinh nghién ciru
ung dung khac nhau da dugc thuc hi¢n trong cac
linh vuc nhu dong luc tau thily, may bay, tau dién
va xe dién [3-4]. Zhao va Lipo [5] d4 trinh dién
mot k¥ thuat mo hinh héa dong co cam ting 6 pha
trong ba khong gian con tryc giao hai chiéu (2D)
va goi la phan tach khong gian vecto (VSD).
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Trong ndi dung bai bao, nhom tac gia dya trén ly
thuyét dé xdy dyng mé hinh dong co PMSM 6
pha trén phan mém Matlab/Simulink.
2 Co s6 Iy thuyét
2.1 Céu tricc ciia dpng co PMSM 6 pha

Dong co PMSM 6 pha c6 hai cudn day stato
gia dinh giéng hét nhau, can bang, nbi hinh sao
(hinh 1) [6-7].

Hinh 1: Cdu tric cia stato va roto
dong co PMSM 6 pha 5 doi cuc

Thong thudng, cic b cudn day ndy cé thé
co6 sy léch pha 0, 30 va 60 do. Léch pha 0 do
twong tu nhu hé théng 3 pha. Léch pha 60 d6 tao
thanh su sap xép d6i xing va co thé rit gon thanh
hé 3 pha vi hai pha cua cac ngdi sao khac nhau
luén thrfmg hang. Léch pha 30 d0 tao thanh su sép
xép khong d6i ximg, khong thé don gian hoa hon
nita. B tri 1éch pha 30 d6 1a thuan loi nhat dbi
v6i méo hai dién ap va xung md men xoan. Do
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d6, su dich chuyén pha 30 d9 gitta cac két ndi sao
1a su sdp xép thich hop hon ca trong bai bao nay.
2.2 Piéu khién véc to dpng co nhiéu pha

Déi véi dong co n pha, phuong phap diéu
khién véc to twong ty nhu dong co 3 pha ciing ¢
thé duoc sir dung. Khi dong co n pha ap dung
phuong phap 1ap moé hinh VSD, chi dong dién
trong khong gian con a-p (hodc d-q sau khi bién
d6i xoay) lién quan dén chuyén dbi ning lugng
co dién duoc diéu khién theo vong kin va cach
trién khai cu thé duoc thé hién trong hinh 2 [8].
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Hinh 2: Khung diéu khién vector truyén thong
cho dong co n pha

Phuong phép thyc hién nay gidng nhu diéu
khién véc to ctia dong co 3 pha va két hop voi hai
bd diéu chinh dong dién, thuén tién cho viéc cai
dat cac thong sd cia bo diéu khién & giai doan
sau [9]. Tuy nhién, ddi voi dong co n pha, do su
khac biét khong thé tranh khoi gitra cac cudn day
ctia mdi pha hoac khi nguén dién mot chiéu doc
1ap duoc st dung dé cung cép dién cho cac cudn
day khac nhau, viéc st dung didu khién véc to
nhu trong hinh 2 s& din dén mat cin bang dong
dién cudn day stato. Khi d6, st dung thuat toan
PWM khéng phi hop, bd bién ddi s& tao ra mot
s6 lugng 16n cac thanh phan hai dién ap bac thap.
Lay dong co 6 pha lam vi du, so v6i dong co 3
pha truyén théng, dong co 6 pha co nhiéu kha
nang tao ra mot s6 lugng 10n cac thanh phan song
hai dudi dong dién va cac thanh phan song hai
nay chi phu thudc vao di€n cam tan ctia dong co.
Trén thuc té, dién cam tan cua dong co 6 pha
thuong tuong d6i nho. Tuy nhién, ngay ca mot

dién ap song hai nho ciing c6 thé tao ra mot lugng
16n dong dién hai, do d6 1am tang ton thét cia
dong co. Pac biét, ddi v6i PMSM 6 pha, no tao
ra mét luong lom 6kl (k =1, 3, 5...) cac thanh
phan song hai dong dién phy. Mot nguyén nhan
quan trong khac 1a than dong co PMSM bi anh
hudng bai mot s6 yéu té khong 1y tudng, chang
han nhu tir trudng khéng hinh sin sy phan bd
duogc tao ra boi chinh nam cham vinh ctru, cling
nhu hiéu ung dn mon va hi€u tng bao hoa cuc
tir v.v... Nhitng yéu t6 khong 1y tudng nay sé tao
ra mot s6 lwong 16n cac thanh phan song hai dong
dién [10].

Dé loai bo hién twong mat can bang dong
dién stato ciia dong co, tac gia liy dong co 6 pha
cach ly diém trung tinh nghién ciru va tién hanh
phan tich chi tiét, chi yéu bao gom hai phuong
phap: Cong nghé diéu khién véc to dua trén toa
d6 d-q kép chuyén doi [11]; va cong nghé didu
khién véc to chuyén ddi toa do VSD [10]. i véi
cong nghé diéu khién véc to dya trén phép bién
ddi toa do d-q kép, nguyén tic co ban 1a coi timg
bd cudn day 3 pha 1a mdt don vi co ban, sau do
st dung thuat toan diéu khién véc to tuong ty nhu
ddng co 3 pha cho timg bd cudn day, do d6 thiét
1ap mot hé diéu khién véc to sir dung 4 bo didu
chinh dong dién, so d6 khéi trién khai cu thé
duoc thé hién trong hinh 3.
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Hinh 3: So do khéi diéu khién véc to VSD

cho dong co 6 pha
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2.3 Diéu khién dpng co PMSM 6 pha

Gidng nhu diéu khién vecto PMSM 3 pha,
cong nghé diéu khién vecto PMSM 6 pha ciing
6 thé ap dung thuat toan diéu khién tuong tu va
so d0 khdi diéu khién ctia n6 duoc thé hién trong
hinh 4. Dudi phép bién ddi toa do VSD, chi co
khong gian con d-q tham gia chuyén doi ning
luong va khong gian con x-y khong tham gia
chuyén d6i nang luong co dién. Ngoai ra, no
ciing c6 thé dugc nhin thay tir so d6 khéi thuc
hién diéu khién véc to VSD ctia dong co 6 pha
duoc thé hién trong hinh 3, mién la dién ap cho
trude vx = vy = 0, khong gian con x-y s€ khong
tao ra dong dién. Vi vay, dong dién trong khong
gian con x-y c6 thé duge diéu khién hoan toan
trong mot vong lap ha, mién la dién ap da cho
ctia n6 dugc dit thanh 0, do d6 chi ¢6 hai bo diéu
chinh vong lap dong dién trong hé théng, gitip
don gian héa ciu trac cua hé théng diéu khién.
C6 thé thay tir hinh 4 ring, hé thong diéu khién
ctia n6 chu yéu bao gdm bo diéu chinh vong lap
tdc do, bo diéu chinh vong lap dong dién va thuat
toan SVPWM...
%

B9
nghich
hru

« | SVPWM
v

_-@

Hinh 4: So do khoi diéu khién véc to
dong co PMSM 6 pha

PMSM

3 M6 phéng va két qua
3.1 Mo6 hinh mé phong

Mo hinh mé phéong hé théng diéu khién dong
co PMSM 6 pha trén phin mém Matlab/Simulink
dua trén hinh 4 véi thong s6 thuc nghiém cho nhu
trong bang 1. Dua vao so do khdi diéu khién
(hinh 4) ta xay dung dugc mo hinh moé phong hé
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thdng diéu khién véc to cho dong co nhur hinh 5.
Bang 1: Thong s6 méd phong ciia dong co

PMSM
Théng s6 Gié tri Pon vi
Thoi gian liy mau T 50 ps
Tan s6 cit fwm 10 kHz
Dién ap 1 chiéu Ug 300 VDC
R T
S B
S& d6i cuc Pn 2 -
Pién tro stato R 2 Q
Tir thong hd cam iy 0,68 Wb
Mo men quan tinh J 0,015 Kg.m?
The @6 dat N 1.000 v/ph
£

Hinh 5: M6 hinh mé phéng bé diéu khién
dong co SVPWM 6 pha

Trong hinh 5 dugc chia lam 5 phan mé
phong chinh, d6 1a: Bo diéu chinh PI (hinh 6); bo
bién d6i Park va Clarke nguoc (hinh 7); bo diéu
ché SVPWM 6 (hinh 8); bo nghich luu 6 pha
(hinh 9) dwgc mé phong don gian hoa bang cach
su dung 2 bd nghich luu 3 pha; va dong co
PMSM 6 pha (hinh 10).

Phuong phap tinh toan cic tham sd cia bo
diéu khién dé cap dén phuong phap cai dit tham
s6 bo diéu chinh PI cua hé théng diéu khién véc
to PMSM 3 pha. Trong d6, tan sb cit cia bo loc
thong thap dong dién pha dau ra dugc dat thanh
160 Hz; tham s6 ciia bd diéu chinh PI vong lap
tde do Kpw = 1, Kjw = 80; tham sb cua truc d bd
diéu chinh PI vong lap dong dién Kpa = Lax1200,
Kiqa = Rx1200; cac tham sb cua bo diéu chinh PI
vong lap dong dién truc q la K,q = Lax1200,
Kig=Rx1200.
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speed

g

Id
Pl 1
ud
Iq
P
uq

Hinh 6: Vong ldp toc do va b diéu chinh PI
vong lap dong dién

Uxy

P alpha

he £ A.
Bien doi Park nguwoc

P beta

ABCUVW

Bién déi Clarke nguoc

Hinh 7: Bé bién doi Park va Clarke nguoc

Uref Pulses

Uref Pulses

pwm(abc)

pwm(uvw)

Hinh 8: Bg diéu ché PWM 6 pha

Hinh 9: Bj diéu ché PWM 6 pha

c ubc

: " v
V& :
v uxy m idgxy

Tm 1
® J
w

e The (5 )
Te

Khéi tinh toan tbe g

Hinh 10: Khéi mé phéng dong co PMSM

3.2 Két qua mé phéng va phan tich
Dé danh gia tinh chinh xac va t6i vu cia cac
tham s6 bo diéu khién PI da tinh toan, nhom tac
gia dit cac didu kién mo phong cho bai toan nhu
sau: Toc do dat 1.000 v/ph, m6 men tai thay doi
theo bang sau:
Biang 2: Bang thay ddi tai theo thoi gian

khi mé phong
Thoi gian dat t (s) Mo men tai Ty (Nm)
0,0 0
0,2 40
0,4 80

Duéi ddy 1a cac két qua mo phong trén phan
mém Matlab/Simulink véi sy thay d6i phu tai
theo thoi gian (hinh 11-16).

D4 thi dién ap stato ctia dong co PMSM =

Bién &p (V)
=

’ Time
Hinh 11: Dién dp Uup
ciia dong co PMSM 6 pha khi tai thay doi

Dién ap dau ra cac pha phu hop hop vai 1y
thuyét dat ra (hinh 11). Khi tai thay ddi thi dién
ap va dong dién cua dong co 6n dinh hon, nhit 1a
khi tai 80 Nm.
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i

Dong dign stato (A)
= =

I I I | i I I 1 |
] 005 [X] 0.15 02 025 03 035 04 0.45 05
Time

Hinh 12: Dong dién pha A va U
ciia dong co PMSM khi tdi thay doi

D4 thi dong dign idq theo theri gian
T

Doing 6ign (A)

- NAnm

L It L e ] ke

o .
.L'v'r| "

) 005 01 01 0z 025 03 0 04 045 05
Time

Hinh 13: Do thi dong dién ia, theo thoi gian
ciia dong co PMSM 6 pha khi tai thay doi

D8 thi dong dién ixy ciia d6ng co PMSM =
T T T T r T

Dong dign (A)

Hinh 14: Dong dién pha A va U
ciia déng co PMSM khi tdi thay déi

T T
Téc 85 8ong o

Tée 66 quay (vong/phit)

|
) 005 [ 015 02 025 03 035 04 045 05
Time

Hinh 15: Toc dé dau ra
ciia dong co PMSM 6 pha khi tdi thay déi
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Tée dg cua déng o khi ti thay ddi ]
T T T T

Dong dién dau ra cia dong co PMSM cho ra
dic tinh phu hop véi 1y thuyét (hinh 12-14).
Dong thoi co thé thay trong hinh 13, khi tai thip
thi d6 dao dong cua dong dién 16n, nhung cang
vé sau khi tang tai lén thi dong dién i4q dan 6n
dinh hon, pht hop voi két qua dién ap (hinh 11)
va két qua dong dién (hinh 12).

Tbc dd dau ra cua dong co PMSM cho ra dac
tinh phu hop véi 1y thuyét da dua ra (hinh 15).
Pong thoi, co thé thay trong hinh 15, khi khai
dong thi d6 dao dong 16n, nhung sau do 6n dinh
ngay. Khi tai thay doi thi toc d6 ciing dao dong
nhe, nhung sau d6 vé toc do 6n dinh. Piéu nay
cho théy su On dinh cua tde do dong co PMSM 6
pha khong phu thudc vao su thay doi tai.

D6 thi ma men dién tir cla déng co PMSM theo théi gian
T T T T T

T T
M6 men dong co Te

M& men (Nmj)

Lk )

0.05 01 015 0z 025 03 035 04 045 05
Time.

Hinh 16. D6 thi mé men dién tir

ciia dong co PMSM 6 pha khi tai thay doi

M6 men dau ra cia dong co PMSM cho ra
dic tinh phu hop véi 1y thuyét (hinh 16). Khi
dong co co6 tai tang dan, d6 dao dong ciia m6 men
giam cho thdy dong co PMSM 6 pha c6 thé lam
viéc 6n dinh trong trudng hop tai niang. Khi thay
dbi tai thi m6é men dong co c6 sy dao dong nhe
va sau d6 trd vé vi tri 6n dinh ban dau.
4 Két luan

Hién nay, khi cac dong co PMSM nhiéu pha
duogc st dung rong rai, nhét 1a dong co PMSM 6
pha thi viéc nghién ctru cac bo ngudn didu ché
nhiéu pha cang tr& 1én cip bach. Viée xdy dung
mo hinh diéu khién dong co PMSM 6 pha véi bo
diéu ché PWM 6 pha gitp nhom tac gia co thé
nghién ciru sau hon vé dong co PMSM 6 pha va
khic phuc nhitng nhugce diém cua dong co nay
trong thyc té.
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PANH GIA KHA NANG CUA CAT DA GRANIT BANG MAY CUA PiA QUA
UNG DUNG PHUONG PHAP QUYET DINH NHIEU TIEU CHi PROMETHEE

ThS. Pham Vin Viét, PGS.TS. Nguyén Anh Tuin, TS. Trin Dinh Bio, Lé Long Ho
Truong Pai hoc Mo - Dia chat
Trin Hitu Trong — S¢ Tai nguyén Moi trieong Binh Dinh

Tém tiat: Viét Nam c6 tiém nang 16n vé trir lugng d4 Op 14t ty nhién. Nhitng nim gan day, véi su
bung nd ciia qua trinh d6 thi hoa, ngudn da bp lat tu nhién cang duogc str dung boi sy sang trong, bén
dep voi thoi gian. Cac mo da 6p lat 4p ngdy cang md rong quy md, ap dung cac phuong phap khai
thac hién dai nham tiang ning suat, chat luong san pham va giam gia thanh san xuat. Trong d6, vn
dé gia thanh chi phi cua cit phai dugc quan tm. Mot trong nhing cac yéu to danh gia 1a niang suat
clia may cua dia, danh gia theo diéu kién lam viéc cia may cua cu thé va dic tinh co 1y cua d4, bao
g@)m d6 bén nén mot truc, do bén kéo, dd mai mon, thanh ph?m thach anh, d6 ngdm nuéc, d6 16 rong,
d6 cling theo thang biia Schmidt, kich ¢& hat. Do nhiéu yéu t co 1y thay ddi theo timng moé gay kho
khan trong viéc danh gia kha ning cua cét d4 Op lat. Bai bao trinh bay phuong phap danh gia kha
ning cua clia may cua dia voi dic tinh co 1y ciia da cac mo granit v6i phuong phap quyét dinh nhiéu
tiéu chi Promethee dé lwa chon moé pht hop nhat véi ning suat may. Nghién ctru di tién hanh danh
gi4 5 mo da p lat & khu vuc tinh Binh Pinh dya trén 8 tiéu chi tinh chat co 1y dat d4 theo phuong
phap trén, di dwa ra dugc bang xép hang cic mo c6 dic tinh co 1y dit da thuan loi cho kha ning cua

cat cia may cua dia gitip cac mo ¢6 co sd nang cao nang suat cho cac thiét bi cua dia trén mo.

Tir khéa: Bd granit, mdy cwa dia, mé da op lat, Promethee.

1 Pt van dé

Ning suit may cua cit da c6 vai tro 1on trong
cac mo da Op lat khi xem xét chi phi khai thac
mot khdi da. Hién nay c6 nhiéu phuwong phap
khai thac d4 &p lat nhu cua cat day kim cuong,
cua dia, cua tay rach xich, nd min, str dung bot
no... Trong d6, phuong phap cua cit bang may
cua dia phu hop cho khai thac d4 6p 14t boi vi nd
c6 mot $6 thuan loi nhu d6 an toan ting, chét
luong khdi da khai thac va cong viéc do vit va
cho cong nhan. Do nhitng thuan lgi ciia may cua
dia, phuong phap nay sé thay thé hoan toan cac
phuong phép khac cho cac mo da dp lat granit.
Ning suit ctia may phu thudc vao nhidu yéu t6
khac nhau nhu dac tinh co 1y cua da, dac trung
cAu tao va cac thong s6 van hanh may. Do do, dé
danh gia nang suat, can tiép can dy du cac thong
tin vé loai khoang san, dic tinh co hoc ctia da va
cac thong sb co thé diéu chinh khac, bao gdm dic
tinh may va cac thong s6 1am viéc. Hoat dong cua
cat da 6p lat phu thudc vao dac diém dja chit cta
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mo (khe nirt, goc doc va tinh lién tuc cua 16p da),
do bén da nguyén khéi (do bén nén mot truc, dd
bén kéo mot truc), cac thong sé may (ning luong,
cong suit, bo phan cit) va cac thong sé lam viée
(tbc do quay, toc do cat) [1]. Chon may cua cit
cling phai xem xét phii hop véi dic tinh khoi da
nhu d6 bén nén mot truc, do bén kéo, khdi luong
khéi d4, md dun dan hoi, h¢ s Poission, d¢ 16
rong, trong d6 hai thong s6 dic trung cho dic tinh
co hoc cta dé 1a dd bén nén mot truc va do bén
kéo mot truc 1a rat quan trong [2]. Ngoai ra, viéc
danh gia ning sudt cua cit cling st dung cac
thong s6 ddc tinh khéi da nhu do bén nén mot
truc, d6 bén kéo mot truc, chi sd hép thu nudc,
chi s6 cting theo biia Schmidt. Nghién ctru [3] chi
ra rang: Khi d6 bén nén mot tryc ting thi ning
suat cat giam; do cimg da c6 mdi twong quan téi
dac tinh co hoc da va cac thong sb cat nhu luc
phap tuyén va lyc cat. Mot nghién ctru khac ciing
da dua ra rang viéc xac dinh niang suat ciia may
cua cit phu thudc vao dac trung lam viéc ciia may
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cét (toc do cit, tc dd may) va cac thong sé co ly
nhu d6 bén nén mot truc, dd mai mon, do cing
theo bia Schmidt [4]. Nhu vdy, cac thong sb co
1y d4 can thu thap trong viéc xac dinh kha ning
cua cat cho mo da p lat bang may cua dia can
phai thu thap cac thong s6 can thiét nhu kich ¢
hat (Gs), thanh phan thach anh (Qc), d6 156 rong
(P), d6 bén nén mot truc (UCS), dd bén kéo 1 truc
(BTS), d6 mai mon (A), d6 cing theo bua
Schmidt (H). Tong hop nhiéu thong s dua vao
s& rat kho Iya chon nhirng mo nao (gwong khai
thac nio) co dic tinh thuan loi nhat cho kha ning
cua cit ciia may cua dia. Do d6, viéc danh gia cac
tiéu chi dé dua ra gia tri tong hop Iya chon mo co
diéu kién thuan loi nhét cho ning suit may cua
cét 1 viéc 1am can thiét, trong d6 ap dung phuong
phap quyét dinh nhiéu tiéu chuan (Promethee)
dua trén so sanh cac tiéu chuén, tim quan trong
dé lya chon diéu kién moé c6 kha nang cho nang
suét cit tot nhat khi sir dung cung loai thiét bi.
2 Phuwong phap Promethee

Phuong phap Promethee I va Promethee 11
dugc phat trién boi Brands [5] va dua ra lan dau
nam 1982 tai mot hoi nghi & Canada. Phuong
phap di dugc ing dung & mot s6 linh vuc khac
nhau nhu ngan hang, tai nguyén, dau tu, y té, hoa
hoc, cham soc sttc khoe, du lich. Cac phuong
phap da tiéu chi co ban dugc phat trién giai quyét
cac van dé vé téi wu. Cau trac uu thich cia
phuong phap Promethee 1a dua vao so sach theo
cap. Trong truong hop nay, xem xét do 1éch gitra
cac gia tri ciia 2 ddi tugng khac nhau trong mot
tiéu chi cu thé. Khi do 1éch nho, ngudi quyét dinh
phan chia sy vu tién nho téi thir tét hon va ngay
ca ¢ thé khong co sy wu tién néu do léch khong
dang ké. Su uu tién nay 1a cac sb thyc thay doi tir
0 d&én 1. Piéu nay c6 nghia rang, d6i voi mdi tiéu
chuén ham wu tién (1) nhu sau:

P (a,b)=F[d;[a,b)] VabeA (1)

Trong d6: Pj(a,b) — ham uu tién giita 2 ddi tuong
khac nhau “a” va “b”; dj(a,b) — bién do léch gitra

hai 2 ddi tuong trong cing tiéu chi thir jm; A —
modt bd cac ddi tugng dua vao so sanh,
di(a,b) = gi(a) - gi(b), 0 < P(ab) < 1.

Phuong phap Promethee thuc hién dua trén
cac so sanh theo cap, cac chi sb uu tién theo cap
duoc xac dinh theo cong thic (2) nhu sau [6]:

1'c(a,b):§Pj(a,b)wj

i @)
n(b,a)=>P/(b,a)w,
j=l
Trong d6: m(a,b) thé hién mirc do “a” duge vu

tién hon “b” trong cac tiéu chi; n(b,a) thé hién

[TFL R

cach “b” dugc uu tién hon “a”; wj — trong sb cac
tiéu chi dua vao so sanh.
Cac gia tri m(a,b) va m(b,a) ludn la gia tri
duong dugc thé hién theo cong thire (3) nhu sau:
n(a, a) =0
0<n(a,b)<1
0< n(b, a) <1
0<n(a,b)+mn(b,a)<1

Tir cong thirc (3) thdy rang khi n(a,b) =~ 0,

€9

nghia la sy vu ti€n yéu cia doi tuong “a

3)

voi “b”
va m(a,b) ~ 1 la sy uu tién manh cta ddi tuong
“a” voi “b”. Khi cac gia tri w(a,b), n(b,a) duoc
tinh toan theo mdi cap dbi trong trong ma trin,
biéu dd xép hang vuot tréi s& duge tinh todn.

€69

Trong phuong phép nay, mdi ddi tuong “a” so
sanh v6i m-1 d6i twong khac trong ma tran. Viéc
xép hang vuot troi thé hién qua cong thuc (4), (5):

1

¢ (a) ZEZR(‘%X) 4)
o (a)=ﬁ n(x,a) 5

Trong d6: m—sd lugng cac d6i tuong dura so sanh.

Gia tri vuot trdi duong ¢'(a) thé hién cach
ddi tuong “a” vot troi tat ca doi tuong con lai, gia
tri cao hon nghia 1a “a” tot hon cac ddi tugng
khac. Gia tri vuot troi am ¢(a) thé hién cach dbi

(1P

tugng “a” bi vuot troi boi ddi twong khac.
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Phuong phép Promethee II dua ra toan bd
gia tri xép hang cua cac dbi twong. Khi gia tri
téng hop ¢(.) cung cip mot xép loai toan dién.
Céac budc thuc hién trong phuong phap
Promethee II dugc thé hién nhu sau [5, 7]:

- Bué6c 1: So sanh danh gia ma tran quyét
dinh theo cong thirc (6) sau:

[xij —min Xij]

Ry=— e (i =1,2,...,m; j=1,2,...,n)(6)
[max Xij —min Xij:'
Dbi vai tiéu chi khong co ich, cong thirc (6)
c6 thé viét lai thanh cong thirc (7) nhu sau:
[max X;— xij]

R, = (i =1,2,...,m; j=12,..,n)(7)

[max X; —min xij]
Trong d6: x;; — danh gia cua d6i tuong i véi tidu
chuan thir j; Rjj — gia tri so sanh cua gia tri x;j; n —
s6 lugng céc tiéu chi danh gia; min x;j max;; — cac
gia tri max va min cua Xjj.

Sau bude 1, tAt ca céc gia tri ctia cac tiéu chi
nam trong gidi han 0 va 1.

- Budc 2: Tinh toan sy khac nhau giira cac
dbi twong thir j va cac déi tugng khac. Bude nay
tinh toan sy khac nhau vé cic gia tri tiéu chi giira
cac cip ddi tuong khac nhau.

- Budc 3: Tinh toan ham wu tién Pj(a,b) [8].
Ham uu tién dugc don gian hoa theo cong thuc
(8) va (9) sau:

P, (a,b)=0néu R, <R, (8)

P,(a,b)=(R,-R,)néu R,>R, (9)

- Bude 4: Tinh toan ham wu tién tong thé dua
vao cac trong sb tiéu chi theo cong thirc (10):

n(a,b)z[iijj(a,b)}/iwj (10)

- Budc 5: Xac dinh hang vuot trdi duwong va
vuot trgi am trong cong thac (11) va (12):

¢ =ﬁbzm;n(a,b) @=b) (1)
¢ zﬁbzr::n(b,a) (b=a) (12)

- Budc 6: Tinh toan téng thé hang vuot trdi
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cho mdi ddi twong theo cong thire (13):

o(a)=¢"(a)-¢ (a) (13)
Trong dé: ¢(a) — gia tri tong thé hang vuot troi
cho dbi tuong “a”.

- Budc 7: Xac dinh xép hang cho cac ddi
tuong phu thudc vao gia tri ¢(a). Gia tri ¢(a) cao
thé hién hang t6t hon cac dbi tugng. Nhu vy, dbi
tugng co thir hang cao nhét dugc thé hién bang
gi tri (a) cao nhét.

3 Nghién ciru 4p dung cho mé da op lit & khu
vuce tinh Binh Pinh

3.1 Pic diém dia chit cic mé dd op lit tinh
Binh Dinh

Hau hét cac mo da dp lat & khu vyc tinh Binh
Pinh ndm trong mot $6 phtc hé dia tﬁng sau:

- Phitc hé Vian Canh pha 1 (U/Tsver): Bao
gdm cac da granosyenit, granit biotit hat trung
dén 16n dang porphyr. P4 c6 mau xam nau, ddém
den, ph6t hong nhat; d4 bi phong héa nhe c6 mau
vang, nau vang nhat, xdm nau den, nau dé. Thanh
phan khoang vt chinh gom plagioclas, felspat
kali, thach anh, biotit, hornblend. Khoang vat phu
c6 magnetit, sphel, zircon, ilmenit, turmalin...
Kién trac hat trung dén 16m, hat nia tu hinh, doi
khi c6 dang porphyr. ciu tao khdi déi noi b ép
nén nhe.

- Phirc hé Déo Ca (Kdc): Thanh tao magma
x4m nhap phic hé Déo Ca chiém dién tich chu
yéu trong toan bd cac diy nai c6 trong khu vue,
bao gom pha 2 va pha 3, nhung chiém chu yéu la
pha 2 (Kdc;). Thanh phan gdm granit biotit,
granosyenit biotit, hat trung dén 16n dang
porphyr. P4 c6 mau xam, xam hong, tring sang
phdt hong.

- Phirc hé Phu My (Gb/MPpm): Céac thanh
tao cua phtirc hé Phu My ¢6 mau xanh den, dang
thau kinh phan bb chu yéu phia tiy bic va tiy
nam cta khu vuc nghién ctru. Thanh phan thach
hoc cha yéu gdm gabro-amphibolit. Ngoai ra con
gip hornblendit hat 16n, dang thé di ly trong
gabro hat vira. Thanh phan khoang vét cua da
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gabro-amphibollit chi yéu gdm plagiocla 30-
50%, hornblend 35-50%,
khoang vat phu c6 ziricon, apatit va granat.

- Phirc hé Hai Van pha 2 (G/T1-2hv2): Phan
b6 thanh timg chom nho ¢ phia nam khu vuc

pyroxen 5-15%,

nghién ctru va xuyén cét 1én hé ting Kim Son.
Thanh phan thach hoc gdm granit 2 mica, granit
muscovit, da sang mau hat nho, cAu tao khdi, kién
trac hat nua ty hinh. Thanh phﬁn khoang vt
felspat kali 33-36%, plagioclas 28-30%, thach
anh 28-30%, muscovit 5-6%.

3.2 Cong nghé cuwa cit dd ép ldt tinh Binh Dinh

Cac mo da 6p lat khu vuc tinh Binh Pinh
phan 16n déu sir dung cac phuong phap cua cat
hién dai trong khai thac d 6p l1at nhu cua dia, cua
cit day kim cuong. Trong d6, phwong phép cua
dia 1a phuong phép chinh do ning suét 16n, mat
cét phang tao ra cac khdi dé theo dung kich thudce
tiéu chuan cho nha may ché bién. Ciu tao cua dia
gom: Dia cua cé cac kich thude @3,5m; hé thong
ray cua; vi mach diéu khién trén may; ty chong
(chuyén mach ray); banh xe di chuyén trén ray.
Ring cit 1a mot loai hop kim dung dé cua cit da
khdi, chiu duoc mai mon cao. Cua dén thoi gian
nhét dinh tuy thudc vao do cling ctia da ma rang
mai mon chdm hay nhanh. Vi hé théng ray, tiy
thudc vao may cua cé kich thudc banh xe khac
nhau thi ta lam ray cho phu hop, thong thuong co
kich thudc 1,3 va 1,35 m. Ray gdm 2 thanh ray
va hé théng thanh gidng dé cd dinh 2 ray khong
bi di chuyén trong khi may dang hoat dong. Sau
khi cua hét mach da thi chuyén sang ray moi
bang bo diéu khién ti chéng va banh xe hodc cua
dia duoc lép truc tiép vao bd phan thuy lyc cia
may xuc (hinh 1).

Trinh tu cua cat: Sau khi cua dia v6i duong
kinh 2,2 m dé tao rach trudc, chuyén sang cua dia
v6i duong kinh 3,5 m dé tranh cong dia. May cua
hoat ddng chay tur tir theo hudng ray, cho dia cua
cdm sdu vao da 15-20 cm tiry theo da mém hay
cting cho dén khi cwa dén do sau nhat dinh, trong
d6 dia cua mdi (2,2 m) cua séu khoang 0,8m, con

dia cua 16n (3,5 m) cua sau khoang 1,5 m. May
cua dia sau khi xong, tién hanh chuyén sang lan
cua méi. Nang suit ciia may phu thudc vao rat
nhiéu yéu t6 nhu théng sé hoat dong (dudng kinh
dia, tbc do cua cit, kha nang ca‘ip nuoc) va dac
tinh co 1y cta dat d4 (kich c& hat (Gs), d6 cing
theo bua Schmidt (H), d6 15 rdng (P), d6 hap thu
nudc (W), thanh phan thach anh (Qc), d6 mai
mon (A), d6 bén kéo mét truc (BTS), d6 bén nén
mot truc (UCS)). Trong diéu kién nghién ciru
quan tim danh gia sy anh huéng cua cac yéu to

co ly dat ¢4 dén ning suit may cua dia.

- === ]

Hinh 1: May cwa dia trén mo da tinh Binh Dinh

Tinh Binh Binh c6 khoang 15 moé da bp lat
si dung may cua dia, nhung nghién ciru nay chi
thuc hién trén cadc mo c6 sir dung cung moét loai
thiét bi cua dia phd bién vé hang cung cap, dudong
kinh dia cua va cac thong sé lam viéc khac thé
hién trong bang 1.

Biang 1: Thong s6 1am viéc may cwra dia khao
sat tai mo

TT Thoéng sb Ponvi | CXVQ-3300-2
I | Kich thuéc may m 3,45x1,35x2,6
2 | Sbdia dia 2
3 | Puong kinh dia m 2,2:3,5
4 | Chiéu sdu cat m 0.85-1.5
5 | Chiéu rong cat m 1.3-1.35
6 | Trong luong may thn 9,5
7 | Céng suét kW 2x45 kW

3.3 Thu thép théng sé co ly dd
Cong tac thu thap s6 liéu dugc thuc hién tai
5 mo da ép 14t khu vuc tinh Binh Pinh déu st
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dung may cua dia CXVQ-3300-2 véi cac thong
s6 dugc thé hién trong bang 1 1a mo da bp lat Tan
Long, My Quang, Hoang Cau, Tan Trung Nam 1
va Tan Trung Nam 2. Cac thong s thu thap gdm
kich c& hat (Gs), d6 cing theo btia schmidt (H),
d6 16 rdng (P), d6 hap thu nude (W), thanh phan
thach anh (Qc), d0 mai mon (A), do bén kéo mot
truc (BTS), do bén nén mdt truc (UCS) thong qua
thi nghiém va khao sat trong phong thi nghiém.

Trong nhiing thong sb trén, c6 thong sé cang 16n
thi nang suat cit cia may cua cang 16n nhu c¢&
hat (Gs), d6 15 rong (P), d6 hap thu nudc (W), do
mai mon (A) va do bén kéo mét truc (BTS).
Nguoc lai, nhitng théng sé nhu d6 cimg theo bua
Schmidt (H), thanh phan thach anh (Qc) va do
bén nén mot truc (UCS) cang 16n thi ning suat
clia may cua dia cang giam. Céc thong s thé hién
bang 2.

Bang 2: Tinh chit co' Iy 5 mé da 6p 14 ¢ tinh Binh Dinh

. Cl C2 C3 c4 Cs5 Co Cc7 C8
N Ky
STT Tén'mo hidu GS H P w Qc A BTS | UCS
' (mm) (n) (%) (%) (%) (%) | (MPa) | (MPa)
1 |Tan Long Ml 1,5 60 2,5 0,18 64,5 19,5 2,95 94,6
2 My Quang M2 1,3 58 2,63 0,28 62 20 2,82 90,4
3 |Hoan cau M3 1,4 56 2,7 0,35 60 22 2,64 84,7
4 |Téan Trung Nam 1 M4 1,5 62 3,77 0,21 65 18 3,125 100
5 |Téan Trung Nam 2 M5 1,3 55 4,18 0,36 59 23 2,42 77,5
Ghi cha: Trong d6 tir C1 dén C8 1a ky hiéu céc tidu chi danh gia; M1 dén M5 1a ky hiéu tén mo

Dua trén thyc té khao sat va kinh nghiém van hanh may cua dia tai cac md, vai tro ctia cac tiéu

chi dé d4anh gi4 nang suat may cua dia dugc thé hién trong bang 3 sau:

Bang 3: Trong so danh gia cac tiéu chi téi ning suit may cua dia

Chc tieu chi Gs H P w Qc A BTS ucs
(mm) (n) (%) (%) (%) (%) (MPa) (MPa)
Trong s6 danh gia| 0,20 0,15 0,10 0,05 0,10 0,12 0,13 0,15

4 Két qua

Panh gia Iya chon mo c6 diéu kién tot nhat
cho may cua dia lam viéc, nghién ctu st dung
phuong phéap quyét dinh da tiéu chi Promethee II
trén co so gia tri 8 tiéu chi va cac trong s6 danh
gia thé hién bang 1 va bang 2 dé lya chon xép
hang cho 5 mo da bp lat. Cac két qua tinh toan
thé hién & cac bang 4 dén 8.

Qua két qua phan tich theo phuong phap

quyét dinh da tiéu chi Promethee, nhan thiy rang
theo thtr tu danh gid thi moé Tan Trung Nam 2
(M5) s& 1a mé c6 nhiéu thuan loi giup may cat dia
dat nang suét cao nhét, con mé6 My Quang (M2)
c¢6 diéu kién tinh chat co Iy dat da kho khan, anh
hudng t6i ning suat cat cia may cat dia. Cac mo
Hoan Cau (M3), T4n Long (M1) va Tan Trung
Nam 1 (M4) c6 diéu kién tinh chat co 1y gan nhu
tuong dong anh hudng téi nang suit may cit dia.

Bang 4: Kich thwéc ma tran quyét dinh
(theo cong thirc 4)

Cl C2 C3 C4 Cs Co6 C7 C8
M1 1,000 0,286 0,000 0,000 0,082 0,300 0,752 0,240
M2 0,000 0,571 0,077 0,556 0,500 0,400 0,567 0,427
M3 0,500 0,857 0,119 0,944 0,833 0,800 0,312 0,680
M4 1,000 0,000 0,756 0,167 0,000 0,000 1,000 0,000
M5 0,000 1,000 1,000 1,000 1,000 1,000 0,000 1,000
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Bang 5: Ma trin so sanh theo cip trong 5 mé (theo cong thirc 9)

Cl 2 c3 c4 cs cé6 c7 cs
M12 1,000 -0,286 -0,077 -0,556 0,418 -0,100 0,184 -0,187
MI3 0,500 -0,571 -0,119 -0,944 -0,752 -0,500 0,440 -0,440
M14 0,000 0,286 -0,756 -0,167 0,082 0,300 -0,248 0,240
M15 1,000 0,714 -1,000 -1,000 -0,918 -0,700 0,752 -0,760
M21 -1,000 0,286 0,077 0,556 0,418 0,100 -0,184 0,187
M23 -0,500 -0,286 -0,042 -0,389 -0,333 -0,400 0,255 0,253
M24 -1,000 0,571 -0,679 0,389 0,500 0,400 -0,433 0,427
M25 0,000 -0,429 -0,923 -0,444 -0,500 -0,600 0,567 -0,573
M31 -0,500 0,571 0,119 0,944 0,752 0,500 -0,440 0,440
M32 0,500 0,286 0,042 0,389 0,333 0,400 -0,255 0,253
M34 -0,500 0,857 -0,637 0,778 0,833 0,800 -0,688 0,680
M35 0,500 -0,143 -0,881 -0,056 -0,167 -0,200 0,312 -0,320
M41 0,000 -0,286 0,756 0,167 -0,082 -0,300 0,248 -0,240
M42 1,000 -0,571 0,679 -0,389 -0,500 -0,400 0,433 -0,427
M43 0,500 -0,857 0,637 -0,778 -0,833 -0,800 0,688 -0,680
M45 1,000 -1,000 -0,244 -0,833 -1,000 -1,000 1,000 -1,000
M51 -1,000 0,714 1,000 1,000 0,918 0,700 -0,752 0,760
M52 0,000 0,429 0,923 0,444 0,500 0,600 -0,567 0,573
M53 -0,500 0,143 0,881 0,056 0,167 0,200 -0,312 0,320
M54 -1,000 1,000 0,244 0,833 1,000 1,000 -1,000 1,000

Bang 6: Xac dinh chi s6 wu tién tich lity (theo cong thirc 10)

Cl 2 c3 c4 cs c6 c7 cs n

MI2 0,200 0,000 0,000 0,000 0,000 0,000 0,024 0,000 0,224
M13 0,100 0,000 0,000 0,000 0,000 0,000 0,057 0,000 0,157
M14 0,000 0,043 0,000 0,000 0,008 0,036 0,000 0,036 0,123
MI5 0,200 0,000 0,000 0,000 0,000 0,000 0,098 0,000 0,298
M21 0,000 0,043 0,008 0,028 0,042 0,012 0,000 0,028 0,160
M23 0,000 0,000 0,000 0,000 0,000 0,000 0,033 0,000 0,033
M24 0,000 0,086 0,000 0,019 0,050 0,048 0,000 0,064 0,267
M25 0,000 0,000 0,000 0,000 0,000 0,000 0,074 0,000 0,074
M31 0,000 0,086 0,012 0,047 0,075 0,060 0,000 0,066 0,346
M32 0,100 0,043 0,004 0,019 0,033 0,048 0,000 0,038 0,286
M34 0,000 0,129 0,000 0,039 0,083 0,096 0,000 0,102 0,449
M35 0,100 0,000 0,000 0,000 0,000 0,000 0,041 0,000 0,141
M4l 0,000 0,000 0,076 0,008 0,000 0,000 0,032 0,000 0,116
M42 0,200 0,000 0,068 0,000 0,000 0,000 0,056 0,000 0,324
M43 0,100 0,000 0,064 0,000 0,000 0,000 0,089 0,000 0,253
M45 0,200 0,000 0,000 0,000 0,000 0,000 0,130 0,000 0,330
M51 0,000 0,107 0,100 0,050 0,092 0,084 0,000 0,114 0,547
M52 0,000 0,064 0,092 0,022 0,050 0,072 0,000 0,086 0,387
MS53 0,000 0,021 0,088 0,003 0,017 0,024 0,000 0,048 0,201
M54 0,000 0,150 0,024 0,042 0,100 0,120 0,000 0,150 0,586
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Bang 7: Tinh toan hang vuot tryi dwong ¢* va Am ¢ (theo cong thirc 6)

M1 M2 M3 M4 M5 ¢°
M1 0,000 0,224 0,157 0,123 0,298 0,200
M2 0,160 0,000 0,033 0,267 0,074 0,134
M3 0,346 0,286 0,000 0,449 0,141 0,305
M4 0,116 0,324 0,253 0,000 0,330 0,256
M5 0,547 0,387 0,201 0,586 0,000 0,430
© 0,292 0,305 0,161 0,356 0,211

Biang 8: Xép hang cic mé theo kha niing cwra cit may cwa dia

Luwa chon o (0} 10) Hang
M1 0,200 0,292 -0,092 3
M2 0,134 0,305 -0,172 5
M3 0,305 0,161 0,144 2
M4 0,256 0,356 -0,100 4
M5 0,430 0,211 0,220 1
5 Két luan dd dua ra. Phuong phap quyét dinh da tiéu chi

Qua két qua nghién ctru dédnh gia kha ning Promethee phu hop véi danh gia kha ning cua
cua cit bang may cua dia cho cic mo d4 Op lat  cit cia may cua dia cho cic mo da Op lat granit
granit, thdy rang viéc st dung céac tiéu chi kich  do ton tai nhidu cac yéu td tac dong dén nang suit
c& hat (Gs), d6 ctmg theo bua Schmidt (H), 3616  may cua dia. Dé c6 gia tri 4p dung tbt trong cac
rong (P), do hép thu nudc (W), thanh phf?m thach m6 nham lya chon duoc cac diéu kién lam viéc
anh (Qc), d0 mai mon (A), do bén kéo mot truc  tot nhit cho may cua dia, can ¢o cac nghién cliu
(BTS), d6 bén nén mot truc (UCS) cho dénh gia  cu thé hon vé cac tiéu chi téi ning suit may cua
kha ning ning suit ciia may cua dia la phi hop  dia nhdm dwa ra vai tro ciia cac tiéu chi danh gia
v6i thuc té trén mo da op lat va cac nghién ciru  chinh xac hon nira.

TAI LIEU THAM KHAO
1. Copur H., Balci C., Bilgin N., Tumac D. Cutting Performance of Chain Saws in Quarries and
Laboratory. Proc. 15th Int. Symp. Mine Plan. Equip. Sel. MPES, Torino, Italy, 2006.
2. Copur H., Balci C., Tumac D., Bilgin N., Avunduk E. Field and Laboratory Studies on Performance of
Chain Saw Machines. Rock Mech. Civ. Environ. Eng. - Proc. Eur. Rock Mech. Symp. EUROCK 2010, PP.
823-826, doi: 10.1201/b10550-197.
3. Tumac D., Avunduk E., Copur H., Bilgin N., Balci C. Estimation of The Performance of Chain Saw
Machines from Shore Hardness and The Other Mechanical Properties. Rock Characterisation, Model. Eng.
Des. Methods - Proc. 3rd ISRM SINOROCK 2013 Symp., PP. 261-265, doi: 10.1201/b14917-47.
4. Mohammadi J., Ataei M., Khaloo Kakaie R., Mikaeil R., Shaffiee Haghshenas S. Performance
Evaluation of Chain Saw Machines for Dimensional Stones Using Feasibility of Neural Network Models. J.
Min. Environ., vol. 0, no. 0, 2018, doi: 10.22044/jme.2018.7013.1542.
5. Doumpos M., Zopounidis C. A Multicriteria Classification Approach Based on Pairwise Comparisons.
Eur. J. Oper. Res., vol. 158, no. 2, 2004, PP. 378-389, doi: 10.1016/j.¢jor.2003.06.011.
6. Brans J.P., Vincke P., Mareschal B. How to Select and How to Rank Projects: The Promethee Method.
Eur. J. Oper. Res., vol. 24, no. 2, 1986, PP. 228-238, doi: 10.1016/0377-2217(86)90044-5.
7. Brans J., Vincke P. A Preference Ranking Organization Method: The Promethee Method for MCDM.
Manage. Sci., vol. 31, no. 6, 1984, PP. 647-656..
8. Brans J.P., Mareschal B., Vincke P. Promethee: A New Family of Outranking Methods in Multicriteria
Analysis. 1984, PP. 477-490.

36 |BAN TIN €O KHi NANG LUONG - MO S8 3/2023 (S5 38)



UNG DUNG AUTODESK INVENTOR TiNH TOAN THIET KE
BO TRUYEN PONG PAI HINH THANG

ThS. Nguyén Manh Nén — Truong Pai hoc Hang hai Viét Nam
ThS. Nguyén Thanh Trung — Truong Pai hoc Y - Duwgc Hai Phong

Tém tit: Truyén dong dai néi chung va dic biét 1a truyén dong dai thang (V-Belt) 1a b truyén dong
dugc tmg dung rong rai trong co khi. Viéc tinh toan thiét ké cac bo truyén dong dai vira phai dam bao
kha niang kéo dé khong xay ra truot tron, vira phai dam bao tudi tho cia bo truyén. Qua trinh tinh toan
thuong phai qua nhiéu budc phtc tap, st dung nhiéu hé sb xac dinh tir thuc nghiém nén mét nhiéu
thoi gian va gay sai o tich lity dang ké. Vi sy phat trién manh mé ciia cac phan mém hd tro thiét ké
co khi nhu hién nay, cac bo truyén dong dugc tinh toan mot cach nhanh chéng, d6 chinh xéac cao. Tuy
nhién, ngudi thiét ké phai ndm 16 co s¢ ly thuyét dé dua ra cac phuwong an mét cach hop 1y. Bai bao
nay dé xuat phuong an tng dung phan mém Autodesk Inventor dé tinh toan thiét ké bo truyén dong
dai thang c6 giai thich day du co so tinh toan dé lam tai liéu tham khao cho cac k¥ su thiét ké, cac

KHOA HOC UNG DUNG

ban sinh vién khdi nganh k¥ thuat. ..

Tir khéa: Autodesk Inventor, truyén dong dai thang, truyén dong dai.

1 Pat van dé

Theo truyén thdng, viéc tinh toan thiét ké bo
truyén dong dai dugc thyc hién thu cong, trén co
s6 két hop ca 1y thuyét thuc nghiém. Ngudi ta s&
xdy dung phuong phap tinh toan cho bo truyén
dong dai tiéu chuan (bd truyén dong dai c6 2 banh
dai, ti s6 truyén 1y thuyét i = 1, chiéu dai day dai
O mot gia tri tiéu chuén duogc quy dinh phu thudc
vao timg loai dai va loai tiét dién dai...), tir d6
dua ra céac hé sb theo thuc nghiém dé hiéu chinh
trong qua trinh tinh toan cac b truyén dong dai
c6 thong sd khac véi bo truyén dong dai tiéu
chuan. Cac hé sb hiéu chinh thuong duoc cho
dudi dang cac cong thie thuc nghiém, cac bang
hodc @6 thi. Qua trinh tinh todn, tra bang hay dd
thi mét nhiéu thoi gian va ton tai sai s6 anh hudng
dang ké dén két qua tinh toan. Céc tai liéu huéng
dan, tai liéu tham khdo cho qua trinh tinh toan
thiét ké & Viét Nam da s6 déu ldy theo céc tiéu
chuén cii cua Nga, it dugc cap nhat.

Hién nay, su phat trién manh m& cua cong
nghé gitip cac nha nghién ctru, nha san xuat co
diéu kién lam thuc nghiém véi cac trang thiét bi
hién dai hon, cho két qua chinh xac hon, phu hop
voi su phat trién cua vat liéu ché tao chi tiét may
trong b truyén dong. Ngoai ra, bang sy hd trg

clia cac phan mém hd tro thiét ké co khi nhu
Inventor, SolidWorks..., qua trinh tinh toan cac
bo tmyén dong co khi da duogc ty dong hoa. Co
s& tinh toan va hé sb hiéu chinh dugc cap nhat
theo cac két qua nghién ciru méi theo nhidu bo
tiéu chuan ciia cic qudc gia khac nhau nhu
ANSY, DIN, JIS... Cac hé sb hiéu chinh da phan
dugc phan mém tu dong tinh toan theo cac thong
s6 cu thé cua bod truyén dong nén thuan tién cho
ngudi thiét ké, khong mat nhiéu thoi gian tra ctru.
Tuy nhién, dé khai thac duoc tdi da hiéu qua cia
phan mém, tir d6 dua ra cac phuong an thiét ké,
cac bién phap xu 1y chinh xac, hop 1y cho tung
tinh huéng cu thé thi ngudi thiét ké phai nam rd
co s6 1y thuyét.

Trong bai bao nay, nhom tac gia gidi thidu
phuong 4n ty dong tinh toan thiét ké bo truyén
dong dai hinh thang bang phin mém Autodesk
Inventor c6 gidi thich vé co s& 1y thuyét dugc st
dung trong phan mém dé lam tai liéu tham khao
cho cac k¥ su thiét ké, cac ban sinh vién khéi
nganh k¥ thuét...
2 Co sé ly thuyét tinh toan thiét ké bj truyén
dong dai hinh thang
2.1 Co hoc truyén dong dai

Khi xét trén mot banh dai bat ky, ta co:
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- Luc céng trén hai nhanh dai:

F +F =2ZF hay F, = o,s(FILZFZj LN (1)
Trong d6: F1 — luc cang trén nhanh vao banh dai;
F2 — Lyc cang trén nhanh ra khoi banh dai; F; —
lirc cing ban dau trén mdi day dai; Z — s6 ddy dai.

Hinh 1: Lyc cang trén hai nhanh dai

- Lyc cang c6 ich (luc tiép tuyén, luc vong):

P
FP =7 N (2)
v
Trong d6: P — cong suét truyén; v — van tdc vong
cua dai:
nD n
v=—2L— m/s 3)
60

Véi: Dp — dudng kinh tinh toan ctua banh dai; n —
téc do quay cua banh dai.
- Xét dén lyc quan tinh khi dai chuyén dong
vong qua cac banh dai, ta co:
F.-F

Zlite _ ofifs 4
in _Fc ( )
F, = Zmv’,N (5)
f +vf
=2 ©)
sin(o/ 2)

Trong d6: Fii, F2i — luc cang trén nhanh vao va
nhanh ra trén banh dai thit i; f; — hé s6 ma sat thay
thé gitra dai va banh dai thu i, dugc tinh theo (6);
Bi — gbc 6m cua dai trén banh dai thir i; Fe — luc
quén tinh; dwoc tinh theo (5); m — khéi lwong mot
mét dai cia dai; f, — hé sb ma sat giita dai va banh
dai; fimod — hé sb hiéu chinh ma sat theo vén téc;
o — goc chém cua dai (hinh 2).
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Hinh 2: Tiét dién dai hinh thang

Twr cac moi quan hé trén, ta c¢6 thé xac dinh
luc cang trén cac nhanh dai theo tai trong (cong
suat va van toc) nhu sau:

ol
F, = P E, +F
© (7
efiﬁi
F,=—F +F

%7 G P e
- Lyc cang 16n nhét trén cac nhanh dai:
B, =max(F ), N )
- Lyc cang thuc té 1on nhét trén mot day dai
& trang thai day tai:
letmax
Fonax = — N )
Trong d6: ki — hé sb cang dai, k; = 1,0+1,5, cho
phép kiém soat luc cang ban dAu cua dai, dugc
lay theo khuyén nghi ciia nha san xuat.
- Lyc tac dung 1€n truc banh dai:

F, = \/Fﬁ +F, —2F,F, cosB, , N

(10)
- Lyc tac dung 1én truc khi cing dai va khi
khong tai:

F, =27F sin%,N (11)

2.2 Tinh todn sirc bén bé truyén dong dai

B truyén dong dai dugc tinh toan thiét ké
vira phai thoa man diéu kién bén kéo dé tranh
trugt tron do qua tai, vira phai dam bao tudi tho
theo d6 bén moi vi ung suit trong dai thay doi
theo chu ky khi lam viéc [2]. Dé dam bao cac didu
kién do, cong suét dinh murc cua b truyén dong
dai tiéu chuan Prg dugc xac dinh tir thyc nghiém,
12 ham s phu thudc vao tdc do, duong kinh va ti
sO truyén ciia duong kinh banh nho (bang 1 [7]).



KHOA HOC UNG DUNG

Bang 1: Cong suit dinh mirc va cong suit cong thém theo van tbc

Rpm of Pitch diameter of small pulley (mm) Additional power per belt for speed ratio, watts
:;';l:l" 455 480 510 535 560 585 610 635 660 685 710 735 760 785 810 865 915 1!"‘1 11[:}24 'I'_‘:;’ '1"'92 llll;; ll-.lz.i 'l'f:s‘ 113:1_ ll.-ngg» 2“3;"‘_1
S0 | 3,385 3684 3075 4273 43564 4855 5138 5420 5712 6003 6286 6570 6853  7.136 7412 7979 1044 | 0 30 &7 97 134 164 201 231 268 298
100 |6,063 6614 7166 7681 8277 8799 31692 9918 10440 10962 11484 12,006 12,528 13050 13572 14616 15660| 0 67 134 201 268 328 395 462 529 597
150 8,501 9247 10,067 10,887 11633 12453 13,199 13945 14765 15511 16,256 17002 17822 18568 19314 20805 22222 0O 97 201 298 395 500 597 694 798 895
200 (10,738 11,782 12,751 13795 14839 23266 16853 17822 18792 19761 20,730 21700 22,660 23,639 24608 26547 28411 0 134 268 395 520 664 798 925 10590 1193
250 (12,826 14094 15361 16555 17822 19015 20208 21402 22595 23788 24081 26174 27293 28486 22147 31841 34078 | 0 164 336 500 664 828 992 1163 1327 1491
300 14,839 16,331 17,748 19,164 20,656 22,073 23415 24832 26249 27,591 28,933 30275 31,618 32960 34,228 36838 39373 0 201 395 597 798 992 1,193 1,394 1,588 1,790
350 16,704 18,419 20,059 21,700 23266 24906 26472 28038 29,604 31,096 32,662 34,153 35644 37061 38553 41386 44145 0 231 462 694 932 1163 1394 1,626 1857 2,088
400 18,493 20,358 22,147 24012 25801 27516 29306 31021 32,736 34377 36,092 37,658 39298 40864 42430 45488 483% 0 268 529 798 1,059 1327 1,588 1,857 2,125 2386
435 19,686 29,082 23,639 25503 27,442 29306 31,170 32960 19836 36,539 38254 39970 41,685 43325 44,966 48098 51080 ( 0 291 574 865 1,156 1439 1,730 2,021 2312 2,595
450 (20,134 22222 24235 26,174 28,113 30,052 31,916 33,780 35,644 37,434 39224 40939 42,654 44,295 45935 49,142 52,124 | 0 298 597 895 1,193 1491 1,790 2,088 2386 2,685
S00  [21.700 23937 26,100 28.187 30275 32363 34377 36316 38254 40.193 41983 43847 45562 47.352 48.992 0 328 664 992 1327 1655 1991 2319 2655 2983
550 [23,191 25503 27815 30052 32289 34451 36539 38627 40641 42579 44518 46383 48172 49887 51602 54809 57,717 | O 365 731 1096 1462 1827 2185 2550 2916 3281
575 (23,862 26,249 28,635 30947 33184 35421 37583 39671 41685 43,698 45637 47,501 49291 51006 52721 SS853 S8761| O 380 76l 1133 1,529 1909 2289 2670 3050 3430
600 (24,534 26994 29381 31767 34078 36316 38553 40641 42729 44742 46681 48,545 50335 52050 53690 56,748 59507 | 0 395 798 1,193 1,588 1991 2386 2781 3,184 3579
650 (25,727 28337 30,872 33333 35719 38031 40268 42430 44518 46532 48396 50260 52,050 S3690 55256 S8,090 60551 | O 433 865 1290 1723 2155 2588 3020 3445 3878
690 (26,621 29306 31916 34377 36838 39,149 41461 43623 45711 47,650 49589 51379 53019 S4,660 56077 58,687 0 455 917 1372 1834 2289 2744 3207 3661 4116
700 (26,845 29,530 32,140 34675 37061 39448 41685 43847 45935 47949 49813 51602 53243 54809 56226 58761 0 462 932 1394 1857 2319 2781 3251 3714 4176
750 [27.815 30,574 33258 35794 38254 40641 42878 45040 47.054 48992 50782 52423 53,989 55406 56,599 0500 999 1491 1991 2491 2983 3482 3982 4474
800 (28,635 31469 34153 36763 39224 41610 43773 45861 47874 49664 51304 52796 54,138 55331 0 529 1,059 1588 2125 2655 3,184 3714 4243 4772
850 (29306 32214 34899 37509 39970 42281 44444 46383 48247 49887 51379 52646 0 567 1126 1693 2252 2819 3385 3945 4511 5071
900 (29903 32736 35495 38031 40417 42654 44667 46532 48247 49664 0 597 1193 1790 2386 2983 3579 4176 4772 5369
950 [30,275 33184 35868 38329 40641 42729 44667 46308 47799 0 634 1260 1887 2520 3,154 3781 4407 5041 5675
1,000 |30.574 33407 36,017 38404 40641 42579 44295 0 664 1327 1991 2655 3318 3982 4638 5309 5973
1,050 (30,648 33407 35943 38254 40268 42057 0 694 1394 2088 2789 3482 4176 4877 5772 6271
1,100 {30,574 33258 35,644 37,807 39,671 0 731 1,462 2,185 2916 3,646 4377 5108 5839 6,570
1,150 {30,275 32,885 35,122 37,061 0 761 1,529 2289 3,050 3818 4579 5339 6,100 6,808
1,200 (29,903 32289 34377 0 798 1,596 2386 3,184 3982 4772 5570 6368 7,166
1250 {29,231 31469 0 828 1,663 2483 3318 4146 4974 5802 6629 7464
1,300 [28.411 30499 0 865 1730 2,588 3453 4310 5175 6033 6898 7.763

Bang 2: Hé s6 anh hwéng ciia goc 6m trén banh nhé

Arc of contact, degrees Correction factor

Arc of contact, degrees

Correction factor

180 1.00

133

0.87

174 0.99

127

0.85

169 0.97

120

0.82

163 0.96

113

0.80

157 0.94

106

0.77

151 0.93

90 0.73

145 0.91

91 0.70

139 0.89

83 0.65

Cong suat dinh mic cac bo truyén dong dai
cu thé Pr duge xac dinh tir cong suit dinh muc
ctia bo truyén dong dai tiéu chuan c6 ké dén cac
yéu t6 anh hudng khac nhau gitra bo truyén dong
dai tiéu chuén va bd truyén dong dai thyc té.

(12)
(13)

P, =P,c.cic,cs, kW

5

_B
¢ =>|1-51%

Trong d6: ci — hé s6 anh huong cua goc om trén
banh nho, dugc tinh theo (13) [1] hodc tra cac
bang do nha san xut dua ra, vi du nhu bang 2 [7];
c3 — hé s6 anh hudng cua chiéu dai dai, do cac
nha san xuét dai dua ra, vi du nhu bang 3 [7]; cs—
hé sb anh huong cua sé day dai (bang 4 [1]); cs —
hé sb anh huéng cia s6 banh dai (bang 5 [1]).
S6 day dai can thiét x4c dinh theo cong thiic:
_c,P
P

R

(14)

er

Ngoai ra, kha nang tai cia bd truyén dong
dai can théa man cac diéu kién sau:

i) H¢ $0 tdi trong thuc té Cpr khong nho hon hé
$0 tdi trong cz:

ZP,

“—R>c 15
P ) (15)

Trong do, hé s6 tai trong ¢ phu thudc vao loai

C

PR —

dong co dan dong va loai tai trong ctia may cong
tac tac dung 1én bo truyén dong dai (bang 6 [1]).
i) Luc cang Ién nhdt trén mét ddy dai Fima
khéng vueot qua liee cang 16m nhat cho phép Fax
va khéng nhé hon liwc cang ban dau F,:

F <F

tmax

(16)

iii) Van toc vong cua dai va tan so6 uon cua dai

PR
<E,.= g

khéng vueot qud tri s6 cho phép:
vv_vaf <f
Van tdc cho phép va tan sé udn cho phép phu
thudc vao tirng loai dai va do nha san xuét dua ra:

£ =YK (17)

L

w

Trong d6: k — s6 banh dai; Ly — chiéu dai dai.
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Ngoai ra, khi mubn kiém tra tudi tho chinh

xéc cua dai c6 thé tinh theo cong thuec [8]:

8
LW ( G71 j Ci
O max

Hy =N, —¥—
© " 60mf,d,

(18)

C, =1,5"-0,5 (19)
Trong d6: Noc = 470.000 — s6 chu ky co s6; 6.1 —
giéi han bén moi vat liéu dai; omax — (mg suét 16n
nhét trong dai; Ci — hé s anh huéng ti s6 truyén.

Bang 3: H¢ s6 anh hwéng ciia chiéu dai dai

Length QOutside length Belt correction factor
designation A B C D E A B C D E
26 713.74 - - - - 0.81 - - - -
31 840.74 - - - - 0.84 - - - -
35 942.34 | 960.12 - - - 0.87 [ 0.81 - - -
38 1,018.54 [1,036.32 - - - 0.88 [ 0.83 - - -
42 1,120.14 [1,137.92 - - - 0.90 [ 0.85 - - -
46 1,221.74 1,239 52 - - - 092 087 - - -
51 1,348 74 [1,366.52| 1,402.08 - - 094 [ 089 0.80 - -
55 1,450.34 [1,468.12] 1,503.68 - - 096 [ 090 - - -
60 1,557.34 [1,595.12] 1,630.68 - - 098 [ 0.92 0.82 - -
68 1,780.54 [1,798.32| 1,833.88 - - 1.00 ) 0.95 0.85 - -
75 1,958 34 [1,976.12] 2011.68 - - 1.02] 097 0.87 - -
20 208534 - - - - 1.04 - - - -
81 - 2,128.52| 2,164.08 - - 0.98 0.89 - -
85 2,212.34 12,230.12] 2,265.68 - - 1.05] 099 0.90 - -
90 2,339.34 12,357.12] 2,392.68 - - 1.06 | 1.00 0.91 - -
96 2.491.74 - 2,545.08 - - 1.08 - 0.92 - -
97 - 2,53492| 257048 - - - 1.02 - - -
105 2720034 12 738.12] 2,773 .68 - - 110 1.04 0.94 - -
112 2.898.14 1291592) 2951 48 - - 111 1.05 0.95 - -
120 3,101.34 13,119.12] 3,154.68 | 3,180.08 - 1.13 ] 107 0.97 0.86 -
128 3,304.54 |13,322.32| 3,357 .88 | 3,383.28 - 1.14 | 1.08 0.98 0.87 -
144 - 3,728.72] 3,764.28 | 3,789.68 - - 1.11 1.00 0.90 -
158 - 4,048.32]| 4,119.88 | 4,145.28 - - 1.13 1.02 0.92 -
173 - 4,465.32| 4,500.88 | 4,526.28 - - 1.15 1.04 0.93 -
180 - 4,643.12| 4,678.68 | 470408 [ 4,749.8 - 1.16 1.05 0.94 0.91
195 - 5,024.12| 5,059.68 | 5,085.08 [ 5130.8 - 1.18 1.07 0.96 0.92
210 - 5,405.12] 5,440.68 | 5,466.08 [ 5511.8 - 1.19 1.08 0.98 0.94
240 - 6,129.02] 6,151.88 | 6,164.58 [ 6,184.9 - 1.22 1.11 1.00 0.96
270 - 6,891.02| 6,913.88 | 692658 | 6,946.9 - 1.25 1.14 1.03 0.99
300 - 7.653.02| 7.675.88 | 768858 | 7.708.9 - 1.27 1.16 1.05 1.01
330 - - 843788 | 8450.58 | 84709 - - 1.19 1.07 1.03
360 - - 919988 | 921258 | 92329 - - 1.21 1.09 1.05
390 - - 9961.88 | 997458 | 99949 - - 1.23 1.11 1.07
420 - - 10,723.88( 10,736.58 | 10,7569 | - - 1.24 1.12 1.09
480 - - - 1226058 | 12,2809 | - - - 1.16 1.12
540 - - - 13,784 58 138049 | - - - 1.18 1.14
600 - - - 1530858 [ 153289 | - - - 1.20 1.17
660 - - - 16,832.58 [ 16,8529 | - - - 1.23 1.19

Biang 4: H¢ s6 anh huéng cia s6 diy dai

Z

1

3

6

999

C4

1

0,95 0,9

0,85

Bang 5: Hé s6 anh hwéng ciia s6 banh dai

k

2

3

4

5 6

7

8 | 100

Cs

1,00

0,91

0,86

0,81]0,78

0,7610,75(0,70
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2 CITA A 2 2
Bang 6: HE so anh tai trong c:
DriveR Machine
Normal Torque High Torque
DriveN Machine

Intermittent Service | Normal Service | Continuous Service | Intermittent Service | Normal Service | Continuous Service
3-5 Hours Daily | 8-10 Hours Daily | 16-24 Hours Daily | 3-5 Hours Daily  8-10 Hours Daily = 16-24 Hours Daily

Light Duty 1.0 11 1.2 11 12 13

Medium Duty 11 1.2 13 12 13 14

Heavy Duty 12 13 14 14 15 16

Extra Heavy Duty 13 14 15 15 16 1.8



3 Ung dung ph?m mém Autodesk Inventor
tinh toan thiét ké b truyén dong dai thang
3.1 Trinh tw tinh todan

Tinh toan bd truyén dong dai bang phan
mém Autodesk Inventor thuc hién qua cac buoc:

- Buée 1: Chon loai tiét dién dai, duge nha
san xuét khuyén cao dua theo cong suét truyén va
téc do quay cua bo truyén theo do thi hinh 3:

L =5
5000 1) s rd 2
o - (L) = / i (2)
£ E 7
=) |l HREVEN
500 /,, C s00 ," SPB /L SPC

/ b /

// £ ,»‘
o/ 0 /
5 50 doo P[kW]soo 100 1 5 5 oo P[KW] 500 1000
7 R
000 (3 )] s I (4
= —— < = P 4
E yd L £ /
= / =
: we |/ L 7 A yd /
7 =
/ BBX .
. 7 Tox AN sy
// D /’ 8
/ .
5 50 ¢ P[HP] 0 10 5 50 6 P[HP] son 10

Hinh 3: Pham vi su dung cac logi tiét dién dai:
(1) va (2) ding cho dai theo tiéu chuan ISO;
(3) va (4) dimg cho dai tiéu chudn ANSY

- BuGe 2: Chon phuong phap tinh (thiét ké
s6 day dai hay kiém bén).

- Buoc 3: Chon duong kinh tinh toan cac
béanh dai va chiéu dai dai.

- Buéc 4: Nhap cac thong sd tai trong (cong
suét, tde do quay, moment xoén, cac hé sé...).

- Buée 5: Tinh toan va hiéu chinh két qua
tinh toan néu can thiét (mot trong 3 diéu kién vé
kha nang tai khong thoa man).
3.2Vi du iung dung phin mém Autodesk
Inventor thiét ké b truyén dpng dai thang

Nhom tac gia ap dung tinh toan thiét ké bo
truyén dong dai c6 cac thong sé dau vao nhu sau:
Cong suét trén tryc dan P = 6,34 kW; toc do quay
truc dan 960 v/ph; ti sb truyén i =2,29; s6 banh
dai k =2; b truyén dugc dan dong bang dong co
khong ddng bd 3 pha kiéu 1dng soc; tai trong co
va dap nhe.

Ung dung co so 1y thuyét di trinh bay & phan
trude, chon dai theo V-Belt DIN 2215 ¢6 cac
thong s6 nhu sau:

Biang 6: Thong s6 dai

KHOA HOC UNG DUNG

STT Thong sb Trisé | Donvi
C . V-Belt

1 |Loai dai DIN 2215 -

2 |Chiéurong b 17 mm
3 |Chiéu cao h 11 mm
4 | Chiéu dai dai so bo Lg 1370 mm
5 |Vantdc gidi han Vi 30 m/s
6 |Tan s6 ubn gidi han fiax 60 Hz

Puong kinh tinh toan tdi
7 |thiéu ctia bénh dai Dymin 12 mm

Chon duong kinh tinh toan banh dai chu
dong Dp1 = 140 mm (khong chon Dpi = Dwmin Vi
duong kinh banh dai cang nho thi kha nang tai
cang thap). Véi Dy, ta dé tinh theo ti s6 truyén.

¥ Design f5 calculation A= e
Belt V-Belt «
o V-8R DI 2215 b 17.000 mm
Ly 1370.000 mm
i P | Belt Mid Flane 1396.115 mm
r — 1327.000 mm
Mid Flane Offsat 5, [0.000 mm > e 112.000 mm
Number of belts 2[5.000ul Pulley 1
Datum length L, [1370.000mm P 140,000 mm
s 101,000 mm
Poleys 3 147.75 deg
@ I 1. Grooved Pulley -100.000 men
17 140 y 0.000 mm
2. Grooved Pulley Pulley 2
A D, 315.000 mm
Click to add pulley... B 101.000 mm
i 22500
B 212.21 deg
215.428 mm
y 0.000 mm
C 315.428 mm
9:11:46 PM Calculation: Belt tension is computed with respect to Pulley 1.
9:11:46 PM Calculation: Madimum t alt span exceeds the belt maximum allowable tension
9:11:46 PM Calculation: Caiculation esign failure!
< > !
amat []

Belt Options
Create Belt As

By sold v
Hinh 4: Céc théng soé ciia dai va banh dai

Chon cac hé sd: Hé sb cang dai k; = 1,2; hé
s6 tai trong ¢2 = 1,2. Nhap cac thong sb tai trong
va tinh toan ta thu duoc két qua nhu hinh 5.

Ta thiy, kha ning tai ciia bo truyén khong
thoa man do luc ciang 16n nhat trén mot nhanh dai
Fimax = 234,558 N 16n hon tri sb luc cang cho
phép Fmax. Trong truong hop nay, phai hi¢u chinh
céc thong sé cua bo truyén dé dam bao thoa mén
kha nang tai, theo thur tu uu tién nhu sau: Tang
chiéu dai dai (phai nam trong khoang gia tri cho
phép); ting duong kinh banh dai dan; chon dai co
tiét dién 16n hon (han ché st dung)...
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Hinh 6 1a két qua tinh toan khi tang chiéu dai
dai 1én Lq = 1.443 mm. Ta thay b6 truyén di thoa
man kha nang tai.

¥ Design f& Colculation [ “= N P -]

Type of calculation Results ~
Design Number of Beits = |z 5.000 ul
z, 4.614 ul
Load v 7.037 mps
o = fy 10.273 Hz
Power, Speed --> Torque -~
T F, 900.931 N
Power P|6.34 kW >| |Fe 42,093 0
ke T[63.065 N iy e
orque X
m = Fona 234.558 N
Speed n [ 960 rpm >| |n 0.915 ul
s 0.037 ul
Service factor  [1:200 ul >
i 1.300 ul
Factors [ et
P, 2.193 kW
]
[ custom D, 112.000 mm
Arc of contact correction factor €, [0.917 ul Vo 30.000 mps
e of botte N [ 60.000 Hz
humber of belts correction factor ¢ [0917 ul . 0.170 kym
Number of pulleys correction factor e [1.000 ul Pulley 1
P, 1.000 ul
Belt properties P 6.340 kW
[Jcustom T 63.065 N m
n 960.000 rpm
Base power rating Peg | 2:193 kw o, 140.000 mm
Length correction factor cy | 0895 ul B 147.70 deg
Fy 1172.789 N
Belt tensioning F, 271.858 N
Tension factor K, [1:200 wl > [F 1410.271 N
F, 1387.950 N
9:11:46 PM Calculation: Belt tension is computed with respect to Pulley 1 L 303.049 mm
9:11:46 PM Calculation: Maximum tension in belt span exceeds the belt max|| Pulley 2
9:11:46 PM Calculaton: Calculation indicates design failure! P, 1.000 ul
P 5.801 kw
T 134.802 N m
< > A30 050 rnen
E ot =

n, [ 0.950 ul >
Frnoy| 0-012 s/m >]

Hinh 5: Cdc théng sé tdi trong va két qua tinh

Efficiency torque factor

Modify friction with belt speed

toan voi Lg = 1370 mm

4 Két luan

Nhom tac gia da phan tich co s 1y thuyét
tinh toan bo truyén dong dai theo céc tiéu chuan
moi, tir d6 dé xuét va ap dung phuong an st dung
phan mém Autodesk Inventor tinh toan thiét ké
b truyén dong dai cu thé. Phuong phép tinh toan
bang phan mém Autodesk Inventor duogc tién

I pesign f& Calculation Bd=Foza
Type of calculation Results a1t
Design Number of Belts vl |z 5.000 ul
z,, 4.537 ul
Load v 7.037 mps
Power, Spaed --> Torque 7 (% 9734 He
. i F 900.931 N
Power P|6.34 kW >| |Fe 42.003 N
T TTeameen |/ 143,818 N
‘orque . m
P 233911 N
Speed n | 960 rpm > |n 0.914 ul
s 0.038 ul
Senvice factor ¢, | 1.200 ul >
o | (™ 13220l
Factors ERV.Bek
Pas 2193 kw
[CJcustom
D, 112.000 mm
Arc of contact correction factor <, | 0.927 ul Ve 30.000 mps
S o ol 60.000 Hz
Humber of belts correction factor €| 0.917 ul m 0.170 kg/m
Number of pulleys correction factor o[ 1000 u Pulley 1
E, 1.000 ul
Belt properties P 6.340 kKW
Ccustom T 63.065 N m
n 960.000 rpm
Base power rating Pag | 2.193 kw D, 140.000 mm
Length correction factor €, | 0-500 ul B 151.32 deg
Fy 1169.556 N
Belt tensioning F, 268.626 N
Tension factor k; | 1.200 ul >| |Fe 1411.121 N
F, 1393.364 N
9:28:05 PM Calculation: Belt tension is computed with respect to Pulley 1. || L 342.242 mm
9:28:05 PM Calculation: Calculation indicates design compliance! _ Pulley 2
[3 1,000 ul
P 5.793 kW
T 134.802 N m
n PETE Y- «
B #

(&3] Calculate

o

1, | 0.950 ul >
fpoa| 0012 5/m >

Hinh 6: Két qua tinh todn véi La = 1443 mm

Efficiency torque factor

Madify friction with belt speed

hanh nhanh chong, chinh xac. Qua trinh tinh toan
chi dién ra trong vai phat thay vi mat rit nhidu
thoi gian theo phuwong phép tinh truyén thong do
hau hét cac hé s6 duoc tinh toan va dién tu dong.
Két qua duoc hién thi ngay lap tic voi day du
thong tin, dong thoi viéc hiéu chinh két qua tinh
toan cling vo cung don gian.
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AP DUNG HE THONG QUAN LY AN TOAN
VA PANH GIA RUI RO TRONG KHAI THAC PA LQ THIEN

TS. Tran Dinh Bio, TS. Nguyén Dinh An, Nguyén Tin Khoa, Lwong Dirc Thanh

Truong Pai hoc Mo - Dia chat

Tém tat: Khai thic mo 1a nganh kinh té trong diém cta dat nudc, gop phan quan trong trong dam

bao an ninh nguyén nhién liéu qudc gia va tang truong kinh té nhanh, bén viing. An toan lao dong

(ATLD) la myc ti€u hang dau trong cac nganh cong nghiép, dac biét ¢ cac linh vyc ¢6 mure do rii ro

cao nhu khai thac khoang san. Nhimg niam gan day, nganh cong nghiép mé da c6 nhicu cd gang kiém

soat va ngan chan tai nan lao dong (TNLD), nang cao cong tac an toan v¢ sinh lao dong (ATVSLD).

Nhiéu giai phap dugc ap dung va budc dau di cho két qua tét. Tuy nhién, tinh trang mat ATLD tai

cac mo khai thac d4 19 thién van thuong xuyén xay ra. Vi vy, van dé hoan thién hé thong quan 1y an

toan va dénh gia riii ro dé giam thiéu sy c6 va TNLD ¢ mirc thip nhat 14 can thiét va cap bach.

Tir khéa: Pdnh gid riii ro, hé thong quan 1y an toan, khai théac da.

1 Pit van dé

Trong thoi ky hoi nhap kinh té qudc té hién
nay, hi€u qua thuc hién cong tic ATVSLD ngay
cang lién quan mat thiét dén su thanh dat ctia mbi
t6 chtrc, gop phan vao su binh 6n, phat trién bén
vitng vé kinh té-xa hoi ctia mdi qudc gia. Kinh té
tang truong nhanh kéo theo nhiing hé luy nhu
moi trudng bi 6 nhiém, tai nan giao théng va
TNLD gia ting... Trong d6, van dé TNLD va
bénh nghé nghiép (BNN) trong thoi gian vira qua
din bién rat phtc tap, ngy cang c6 nhiéu vu
TNLD x4y ra, cac vu TNLD giy chin thuong va
chét nguoi ting dang ké.

Hoat dong khai thac mo 19 thién noi chung
va khai thac d4 noi riéng ludn tiém an nhiéu mbi
nguy, néu khong kiém soat hiéu qua, nhimg mbi
nguy nay cé thé dan dén nhiéu TNLD, BNN.
Theo s liéu cong bd ctia B Lao dong - Thuong
binh va X3 hoi, tir ngm 2007 dén ndm 2019, hang
nam nganh khai thac mo (trong dé cé khai thac
da) chiém trung binh 11,2% s6 vu TNLD chét
ngudi va 11,9% sb nguoi chét trén toan quic.
Cac nguyén nhan gay ra TNLD trong nganh méo
thi ¢6 nhiéu, nhung chi yéu 1a do ngudi lao dong
(NLD) thiéu céac kién thic vé ATVSLD, khong
biét tyr bao vé minh, hodc vi pham cac quy tic k¥
thuat; vé phia ngudi str dung lao dong (NSDLD)
thi budng long quan ly ky thuat, khong thuong

xuyén tuyén truyén, gido duc ¥ thirc chdp hanh
cac quy dinh phap luat vé& ATLD cho NLD.
TNLD chét ngudi duoc ghi nhan 14 hau qua tir 4
mbi nguy chinh la: Sut 16, dich chuyén dat da
(bao goém ca da roi, da lan); nd min khong kiém
soat; nga cao; va do phuong tién gdy ra. Trong
qua trinh khai thac da, nhiéu loai may, thiét duoc
sir dung, nhu: May khoan cam tay, may khoan tu
hanh, may nén khi, may cit d4 bang diy kim
cuong (& khu vuc khai thac); may nghién ham,
nghién con, sang rung, bang tai (day chuyén ché
bién d4); may toi, may cau, may xé, may cit, may
bam, may mai, may danh bong, 10 quay (¢ khu
vuc ché bién d4 xé). Cac mdi nguy lién quan dén
van hanh, bao dudng va stra chita may, thiét bi
bao gdbm: Va cham vé&i b phan chuyén dong; vat
thé viang ban; bi can, cudn, kep trong hay giira
cac vat thé; dién giat; vat thé roi do di chuyén;
mang vac, nang nhic va van chuyén bang tay hay
bang may; nd may nén khi, hodc sét danh; chay
nd; tai nan giao thong trong ndi bé mo... Pidu nay
khong chi giy ra thiét hai vé ngudn nhan lyc ma
con kéo theo thiét hai vé kinh té, uéc tinh 1én dén
4% GDP trén toan thé gidi do s6 ngay NLD phai
nghi viéc, tham chi c6 nhiing quéc gia thiét hai
kinh té 1én dén 6% hodc hon, dic biét 1a & nhiing
nudc dang phat trién.

Hién nay, tai cac mo da 16 thién trén toan
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quéc, nguoi chiu trach nhiém chinh vé ATLD 1a
Giam dbc mo, Pho Giam déc phu trach an toan,
Phong An toan, cac phong ban chiic nang va cac
tiéu ban an toan tai cong truong, phan xudng, to
san xuat. So dd cong tac quan 1y an toan trong
khai thac da tai cac mo 16 thién nhu hinh 1.

TGE/GE BIEU HANH MO

4

PTGB/PGB PHU TRACH AN TOAN

4

PHONG AT, HE THONG GIAM SAT AT

#

QUAN BOC CAC PHAN XUGNG SX

#

DOI TRUGNG, TO TRUSGNG SX

4

MANG LUGI AT-VSV, NGUOI LD

Hinh 1: So' d6 cong tac quan Iy an toan
trong khai thac da 1o thién

Nhu vay co thé thfiy TNLBD, BNN, su lo léng
ctia con ngudi ciing nhu cac chi phi lién quan dén
van nan nay khong chi 1a mbi quan tdm & mot
qudc gia nao ma con 1a van dé nan giai & pham
vi toan cau. Ngoai cac bién phap da thiét 1ap dé
ngan ngira va kiém soat mdi nguy, nang cao nhan
thirc cia NLD vé tim quan trong cua cong tac
ATVSLD ciing nhu thiic day cam két chinh trj dé
thuc hién c¢6 hiéu qua hé théng ATVSLD cép
qudc gia thi viéc tiép can mot hé thong dé quan
1y ATVSLD la van d& mau chét trong chién lugc
ATVSLD toan cau. Theo d6, NLD va NSDLD
tich cuc tham gia dé dam bao mot méi truong lam
viéc an toan thong qua mot hé thong cac quyeén,
trach nhiém va nghia vu. DPanh gia chung, cong
tac quan ly an toan tai cac mo da 19 thién da dugc
thuc hién tuong d6i tot. B may diéu hanh, thuc
hién cong tac an toan tai mo kha day du. Cong
tac kiém tra an toan dugc phan cong cu thé tir
giam dbc dén cac nhan vién ky thuat. Ké hoach

44 | BAN TIN CO KHi NANG LUONG - MO S8 3/2023 (S8 38)

UCSC-TKCN duoc thyuc hién day da theo Quy
chuan hién hanh. Tuy nhién, viéc hoan thién hé
théng an toan va danh gia rui ro cac sy ¢d van
con nhiéu bét cap. Day ciing 1a tinh trang chung
ctia cac don vi khai thac da trén toan quc, cu thé
nhu sau: Chinh sach, muc tiéu ATVSLD ciing
nhu cac quy dinh lién quan chua duoc truyén dat
sdu rong dén tat ca CBCNV trong cac don vi khai
thac mo; cac quy trinh, huéng dan chua dugc ap
dung toan dién va triét dé va do nhiéu can bd k¥
thuat chua nim dugc nguyén tic can thiét trudc
khi thuc hién nhitng cong viéc co nguy co cao vé
TNLBD; con coi nhe viéc tham gia phdi hop véi
can b ATVSLD; b phan ky thuat thuc hién
phéan tich an toan cong viéc trong cac hoat dong
ciia mo chua dap Gmg hét ndi dung muc tiéu va
chinh sach ATVSLD da ban hanh; cong tac danh
gid mdi nguy/rai ro chua duoc quan tam dau tu
diing murc, cac doanh nghiép khai thac da méi chi
thuc hién dénh gia rai ro khi trién khai dy an vé
tham do khai théc, ban than hoat ddng khai thac
tiém 4n nhiéu nguy co nhung hién chwa duoc
danh gia rii ro; cac can bd k¥ thuat va cong nhan
van hanh khai thac chua dugce huéng dan, dao tao
vé nhan dién va danh gia rii ro trudc khi bat dau
thuc hién cong viéc. biéu nay khong chi anh
huong dén viéc hinh thanh vin hoa lam viéc an
toan ma con giy ra cic nguy co vé tai nan/su c6
trong khi lam viéc.

Dé nang cao mirc d6 an toan dam bao giam
thiéu cac su cb co thé xay ra, can hoan thién cong
tac quan 1y an toan va danh gia rii ro vé TNLD
theo hudng hé théng hoa va chuyén mén hoa cu
thé trong doanh nghiép khai thac dé 16 thién.

2 Ap dung hé thong quan Iy an toan va danh
gia rai ro trong khai thac da 19 thién
2.1 H¢é thong qudn Iy an toan

Viéc ap dung hé théng quan 1y ATVSLD
phai dya trén cac ti€u chi, tiéu chuan va hoat
dong trién khai thuc hién cong tac ATVSLD.
Diéu ndy nham muc dich cung cap phuong phap
danh gia va cai thién viéc thuc hién hoat dong,



phong ngira tai nan va sy ¢ xay ra tai noi lam
viéc, thong qua hoat ddng quan 1y c6 hi€u qua cac
nguy co va rui ro tai noi lam viéc. Pay la phuong
phap mang tinh logic va theo thir tu bac thang
nham quyét dinh diéu gi can lam, lam thé nao dé
thuc hién t6t nhat qua trinh giam sat nham huéng
téi nhitng muc ti€u da dé ra, danh gia muc do
thanh c6ng va ghi nhan cac khu vyc da c6 chuyén
bién tét. Hé thong nay can phai phu hop véi
nhiing thay doi trong mé hinh t6 chtrc kinh doanh
va cac quy dinh mang tinh luat phap.

Hé thdng quan 1y an toan va danh gia rui ro
da va dang dugc nhiéu nudc trén thé gidi quan
tam. Theo tiéu chi ctia T6 chirc Lao dong quoc té
(ILO) thi m6 hinh quén ly ATVSLD dugc xem la
¢6 hiéu qua phai 1a mot mé hinh dugc phat trién
lién tuc, véi cac yéu té cdu thanh co ban phai bao
gém: Chinh sach; hoach dinh; t6 chirc thuc hién;
xem xé&t, danh gia; va cai tién lién tuc. Td chirc
danh gia dinh ky trong subt qua trinh trién khai
nham danh gia sy phu hop/dap tmg vdi cac yéu
cau phap 1y, hoach dinh va cac quy dinh cua to
chtrc va yéu cau ctia cac bén lién quan.

Muc tiéu cua hé théng quan Iy ATVSLD la
g6p phan bao vé NLP khoi cac nguy co rii ro va
dan tién toi loai trir moi TNLD, BNN va giam ty
1é tir vong lién quan dén qua trinh lao dong. Pong
thoi, khuyén nghi ctia ILO ¢6 gid tri tham khao
va sit dung tryc tiép trong hinh thanh khung hé
thdng quan 1y ATVSLD cap qudc gia. Bén canh
d6 gitip cho cac co so san xuat chu dong td chic
thuc hién viéc tuan thu cac quy dinh va cac ti€u
chuan vé ATVSLD dap ting nhitng nhu cau thuc
té va phii hop véi tinh chat hoat dong ctia don vi.
Viéc ap dung khuyén nghi ctia ILO vé hé thong
quan Iy ATVSLD trong diéu kién Viét Nam, dic
biét 14 trong giai doan chuyén ddi hién nay 1a rat
can thiét. N6 khong nhing tao diéu kién va co
hoi cho qua trinh hoi nhap ma con gbp phan truc
tiép bao vé nguén nhan lyc cho sy phat trién, bao
vé tién bo xa hoi va quyén loi hop phap ctia NLD,
dam bao su phat trién bén vitng cta dat nude.

Cac doanh nghiép khai thac da 16 thién bét
budc phai tuan tha dung cac quy dinh cta phap
luat vé ATVSLD, 1a trach nhiém va nghia vu cia
NSDLD va NLD. NSDLD 1a nguoi chiu trach
nhiém chinh vé cong tac ATVSLD, phai dung ra
chi dao va cam két thuc hién cac hoat dong
ATVSLD tai Cong ty.

Chinh sich

Té chiic

Hinh 2: Mé hinh hé thong quan Iy ATVSLD
ILO-OHS 2001 [10]

Mot chinh sach an toan phai dugce 1ap dudi
dang vin ban, 1a co s¢ dé xay dyng thanh cong
mot chuwong trinh an toan va c6 thé gitip tiét kiém
chi phi, tranh nhimng phién phirc va hau qua khac
do TNLD giy ra bang cach dam bao ring moi
nhan vién déu c6 thé tim hiéu, nghién ctru va biét
minh phai lam gi khi tham gia lao dong san xuét.
2.2 Danh gid riii ro trong khai thdac da 1y thién
2.2.1 Phuwong phap danh gia rui ro

Rui ro, theo cach hiéu truyén thong, 14 nhiing
thiét hai, mat mat, nguy hiém hodc 12 céac yéu tb
lién quan dén nguy hiém, kho khan hoic khong
chic chan c6 thé xay ra cho con nguoi. Rii ro,
theo c4ch hiéu hién dai, la su bét tric c6 thé do
luong duoc, vira mang tinh tich cyc vira mang
tinh tiéu cyc. Rui ro 1a su két hop giira kha ning
xay ra nhitng mdi nguy hiém (xac suat xay ra) va
mirc 36 nghiém trong ctia ton thuong c6 thé. Mirc
do rai ro co thé chép nhén duge khi ndm trong
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gid1 han cho phép theo yéu cAu cta luat dinh.

Nhin lai qua trinh hoat dong trén cac mé thi
thdy rang cac TNLD déu bat ngudn tir cac hanh
vi mat an toan gay ra. Cac hanh vi mat an toan
trén mo c6 thé rat dé nhan biét (hanh vi mat an
toan tryuc tiép) hodc ciing rat kho nhan biét (hanh
vi mét an toan gian tiép). Cac hanh vi mét an toan
gém cac yéu td c4 nhéan, nhan thic vé rui ro, chat
lugng kém cua thiét bi sé tao ra méi truong mét
an toan. Do d6, dé ngin ngira cac tai nan rui ro,
phai tién hanh danh gi4 rii ro gitp nhan dién
dung, du va r6 rang cac mbi nguy hiém. Panh gia
rti ro 14 qua trinh tim hiéu nhing rii ro c6 thé va
s€ lién quan tdi cong viée chudn bi thuc hién, phai
chi ra cy thé nhiing rui ro c6 thé gip phai.

~ ; b
;W ‘

— Ty

Cac hanh vi mat an toan

- g
~ Y : Thiét bi
A S
\ . / |
Cac yéu té khac /
- ¥
/ 7 Z N M&itrwng lam viéc
~
’ 7 . N

‘ -
’

oy ¥

Hinh 3: Quy trinh hinh thanh TNLD

C6 nhiéu phwong phap danh gié rai ro cac sy
c¢b duoc thé gidi sir dung rat nhiéu nhung c6 thé
tong hop lai thanh 2 phwong phap: Dinh luong;
va dinh tinh. Phuong phép dinh lugng can dén
mé hinh chi tiét va toan dién cua chudi cac su
kién, dan dén hau qua xac dinh va phu thudc vao
chat lwong cua dit liéu d6i v6i cac su kién co ban,
nhu hu hong mét chi tiét cia thiét bj hodc kha
nang sai sot cua con nguoi. Quy trinh danh gia
dinh lugng rui ro dugce thé hién nhu hinh 4.

Phuong phép dinh tinh dé du doan nguy co
tir mdi tinh trang nguy hiém riéng biét, chu yéu
dua vao tinh huéng, tryc giac va kinh nghiém.
Trong linh vyc khai thac than 1 thién, viéc nhan
dién va xac dinh nguy co co6 thé xay ra ap dung
phuong phap danh gia rii ro dinh tinh co ban da
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Thu thap dir liéu

Xac dinh mbi nguy
Tinh toan tin suat suat

Tinh toan hau qua

I

Tinh toan rui ro

Giai phap giam thiéu
] tan suat

Giai phap gidm
thiéu tan suat

Ruii ro chap
nhan duoc

Khéng Khéng

‘ Giai phép ti uu dé kiém soat rui ro

Hinh 4: Quy trinh danh gia dinh luong rui ro

dap g duoc cong tac quan ly rai ro. Banh gia
rtii ro theo phuong phap dinh tinh dugc thé hién
nhu hinh 5, bao gém: Thiét 1ap pham vi; nhan
dién rti ro; phan tich rui ro; danh gid rui ro; xu ly
rui ro; va kiém soat, danh gialai [1].

l |
Thiét 1ap pham vi

!

Nhin dién rii ro

Phén tich rii ro

Panh gia rii ro

Panh gia rii ro

!

Xir ly rui ro

Hinh 5: So d6 hé thong quan 1y riii ro

LIEN LAC VA TU VAN

_.- GIAM SAT VA PANH GIA

banh gia muc do rui ro dugc tién hanh dua
trén tan suat (kha ning) xay ra rui ro va mic do
nghiém trong. Nhu vdy, rai ro ¢ thé tinh toan
nhu sau:
Ruii ro = Mirc d¢ nguy hiém x Khad ning xdy ra

Dé danh gia riii ro, xay dung 2 tiéu chi: Kha
nang xay ra rii ro (bang 1) va murc do nguy hiém
dbi v6i con ngudi (bang 2). Tir 2 tiéu chi ¢ cac
bang 1 va 2, 1ap dugc ma tran danh gia rui ro dé
phén loai rui ro dugc trinh bay cu thé & bang 3.



Bang 1: Kha nang xay ra rii ro

Cép @6 | Mo ta Dién giai

- Khéng tréng doi c6 thé xay ra trong
vong doi cua hoat dong;

- Khéng chéc c6 thé xay ra trong vong
doi ciia mot ca thé hodc hé théng ma
16 chi c6 thé bing cach gia dinh chir
khong phai bang trai nghiém; hiém khi
xay ra trong doi ctia mot s6 16n thanh
phén tuong tu

Hiém
1 khi xay
ra

- Mot lan trong 15 nam;

- D6i khi c6 thé xay ra trong vong doi
cua mot ca nhan hodc hé théng hoac
trong doi xay ra mot cach hgp 1y trong
doi ciia mot s 16n cac thanh phan
tuong tu va/hoac;

- Chi x4y ra v6i xac suit 1/100.000 lan
thuc hién cong viéc va’hodc;

- X4y ra voi xac sut 1/10.000 nguoi
thuc hién cong viéce

Khong
2 [chac xay|
ra

Bang 3: Ma tran danh gia rii ro bang
phuwong phap dinh tinh

Mirc d6 nguy hidm
Xél;/hfanrz?%o ;{rhong; Thép Tmng Cao Nghiém
ang ké ?) binh ) trong
, 0 3) 5)
Hiém khi 1 2 3 4 5
xayra (1) (KPK) | (KPK) | (KPK) | (KPK) | (T)
Khong chic | 2 4 6 8 10
xdyra(2) |[(KPK) | (KPK)| (T) (D | (TB)
Coé khanang | 3 6 9 12 15
xay ra (3) (KPK)| (T) (T) (TB)
Hay xay ra 4 8 12 16
4 EKPK)| (D | (TB) | (©
Thuong xdy 5 10 15
ra (5) M [ @B | ©

- Mot lan trong 10 nam;

- Kha nang do6i khi xay ra trong vong
doi cia mot ca nhan hogic hé théng
hodc duogc trong doi xay ra mét cach
hop 1y ra trong doi véi s6 lugng 16n va
hoac cac thanh phén tuwong tu va/hodc;
- X4y ra voi xac sudt 1/50.000 14n thuce
hién cong viéc va/hoac;

- Xay ra v6i xac suat 1/5.000 ngudi
thuc hién cong viéc

Co kha
3 nang
xay ra

- Mot lan trong 5 nam;

- Kha nang xdy ra vai lan trong vong
do1 ciia mot ca nhan hoac hé théng
trong hoat dong véi s6 16n cua cac
thanh ph?m tuong tu va/hoic;

- X4y ra véi xac sut 1/5.000 1an thyc
hién cong viéc va/hoac;

- Xay ra véi xac sudt 1/500 nguoi thuce
hién cong viéc

Hay xay|
ra

- S& xay ra nhiéu hon mot lan trong
nam;

Thuong| - Kha nang thuong xuyén xay ra trong
5 xuyén |vong doi cua mot ca nhan hodc hé
xdy ra |théng hodc rat thuong xuyén xay ra
trong hoat dong v&i s6 lugng 16n cia
c4c thanh phén tuong ty

Bang 2: Mirc dd nguy hiém ddi véi con ngudi

Chp d6| Mo ta Dién giai
Khéng | .5 .. . A 1A ‘A
1 déng ké Diéu tri so clru (co thé 1am viéc ngay)

Diéu tri y té (c6 thé quay lai lam viéc

2 | Tha
P |ngay)
3| TM08 | o3 gidu tri y 16 (mt thoi gian didu tr)
binh
4 Cao |Thuong tit nghiém trong vinh vién
Nghiém| -, « \:
5 trong Chét nguoi

Tir két qua cua danh gia téng hop cac su ¢d
theo ma tran rai ro rdi so sanh véi thang diém dé
két ludn ddc tinh cta rui ro: Mirc rii ro tir 1+4:
Riii ro Khong déng ké (KPK); mirc rai ro tir 5+9:
Rui ro thap (T) c6 thé chap nhan duogc theo
nguyén Iy rii ro thap nhét c6 thé chip nhan duoc
(ALARP) nhung rui ro can dwuoc giam sat chat
ch&; murc rui ro bang 9: Mirc giéi han ALARP;
muc rdi ro tur 10+25: Rui ro cao (C) va nghiém
trong (NT), khong duoc chap nhan, can loai trir
hodc giam thiéu vé rui ro chép nhan duoc.

Céac két qua dugc so sanh véi Tiéu chuin
Quan 1y rui ro, tir 46 dua ra nhiing kién nghi phu
hop nham kiém soat va giam rii ro xudng mirc
thap, phu hop véi thyc té ¢6 thé chap nhan duoc
(nguyén Iy ALARP).

Quymdchariire —

H

Mie rui ro
khing dwge chap nhin

Giéi han trén

Rii ro ting
Suxy md mp

Giéi han chip nhin dvge
Mite i ro drong nhién dwgc chip
nhin. Khng can thiet thye hién cac
bién phép gidm thieu

Hinh 6: Nguyén Iy riii ro chdp nhéin duwoc,
phit hop Vi thuc té
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2.2.2 Panh gia rui vo trong khai thac da 1o thién

Trong khai thac d4 16 thién, cac rui ro vé
TNLD tiém an trong tit ca cac khau cong nghé,
cac quy trinh san xuét. Cac khau cong nghé chinh
trong hoat dong khai thac cac mo da 19 thién hién
nay chi yéu la: Khoan-n min; xuc bdc; van tai;
thai da; va cac khau phu tro khac nhu thoat nude,
stra chira... Do vy, dé danh gid rui ro, can phai
chia nhé cac khau cong doan chinh thanh cac
cong doan nho hon theo trat tu trudc-sau, can dat
ra mot sd cau hoi trong qua trinh phan tich, xac
dinh mdi nguy hiém theo timg cong nghé ap
dung, cac diéu kién lién quan dén qua trinh san
xuét, su cd khac nhau c6 thé xay ra va tac hai cua
no... Can ctr vao co so dir liéu tai nan duoc téng
hop tir cac mo c6 didu kién twong tir va nhing su
cb da xay ra trong thoi gian xac dinh, lap bang
ma tran rui ro dé xac dinh mtc d6 rai ro va cac
bién phap kiém soét rui ro trong mo 16 thién.

Bang 4: Ma tran danh gia rii ro
trong khai thac da 1§ thién

N o . Kha | Mtrc |, ..
Cong Cong| Céc nang | nguy Rui Bién phép han ché
nghé¢ | doan | nguy co xay ra hidm | T
bién giat | 5 5 4p dit Ro le do

Kiém [Tprot ngi| s 4 an than khi di chuyén, quan
tra i at trude, sau
méy Rpi ty, sap 3 5 115 St dung BHLD, dat chuan,
khoanlcan khoan quan sat ky ludng

Lat may -2 Als N
khoan 3 4 |12 Kiém tra ké kich phu hop

bién giat | 3 5 |15 [Lap dat Role ro

Truotnga | S s Ian than khi di chuyén, quan
i at trude, sau
KhoanRoi ty 2 | 5 |10 dung BHLD, dat chuan,
Khoan 3 quan st ky ludng
.. | min (K&t 303 |9
nd choong Van hanh khoan ding quy
min T‘l.lf:)t cap 4 3 |12 trinh. Kiém tra k¥ ludng
to1
Lat may 4 | 4 |16 Kiém tra ké kich phi hop
Kip, thudc
min nd 3 5 |15 Khong dung dung cu kim loai
trong khi khi nap min
nap
Ifl%p Paroi,dd| . | & 4c dinh ban kinh an toan da
min bay ay, da roi
Song déap 4 5 iém tra chicu dai bua va mat
khong khi hoang
Min cam | 4 5 iém soat chit lugng thudc

in, kip min

48 |BAN TIN CO KHi NANG LUQGNG - MO S8 3/2023 (S 38)

R R . Kha | Mirc
Cong|Cong| Cac - . . A
N ndng | nguy Bién phap han ché
nghé | doan | nguyco | ., 2
xay ra| hiem
gzt lcoiat 5 4 éc dinh chiéu cao tang va
2 suong idu kign dét da xic
tang
 [Truotngd| 5 4 an thﬁm khi di chuyén, quan
Xuace at trudce, sau
Va cham 1 3 03 [Tuan tht khoang cach an toan
thiét bi khi lam viéc
Lat may D6 doc khong ché, khoang
. 3 5 (15[, . .
xUC ong dai truot 1o
Va cham [Tuan tht khoang cach an toan
o 1 S oS . A
&1 nguoi khi lam viéc. Chtl y quan sat
Quay [Va cham 5 3 |15 [Tuan thu khoang cach an toan
Xac | gdu &i thiét bi khi lam viéc
béc ba roi, da 4 4+ |16 Tu'én thu }(hoang cach an toan
ang khi lam viéc. Chil y quan sat
Va cham 5 4 uan thi khoang cach an toan
D& |oi thiét bi hi lam viéc
tai |Paroi, da uan thu khoang cach an toan
- 4 5 Sia A .
ang hi lam viéc. Chil y quan sat
bién giat | 4 5 4p dat Ro le do
Di [Truotnga| 5 4 an the;m khi di chuyén, cha y
r uan sat
chuyefy, cham 5 4 |3 [Tuan thi khoang cach an toan
Wi thiét bi khi lam viéc
Lat may 4 3 |12 [Tuan thu khoang cach an toan
Kxtic khi 1am viéc. Chu y quan sat
Truotngd | 5 > |10 C!lu y quan‘sat, thuc hién
dung quy trinh
Kiém Troi xe 1 4 | 4 Ke kich, chén chéng phu hop
tra Sap ben 3 5 |15 Quan sat, thyc hi¢n ding quy
i trinh
Va cham ., .
thiét bi 2 3 6 (Chu y quan sat
V,a. Ch?',lm [Tuan tht khoang cach an toan
61 may 4 2 |8
. khi lam viéc
Nhin e - -
.. |Truot 10, Khong do xe sat mép tang va
tar [, . 5 30150, 3
da roi chan tang
Sap gau [Tuan tht khoang cach an toan
; 1 505 0, .
Vin Kuc khly lam viéc
tai, ek Kiém soat va bao dudng xe
thai Eihay thict 4 4 |16 ding quy trinh. PCCC phu
da . hop
Mat kiém 5 4 uin thu ny pham an toan,
soat iém soat toc do
Di Mét phanh| 5 5 I iém soat va béo dudng xe
chuyé dung quy trinh
n Va,cham 5 4 uan thu van toc va khoang
thiét bi ach an toan khi chay xe
Lat xe 5 5 I éltem soat toc do, chil y quan
Truotlo, | 5 | 4 ao chan, canh bio noi c6
da roi guy co
Vacham | 5 |, 4n thii quy trinh d& tai
D& |hiét bi van t quy
tai | . Kiém soat toc d9, chil y quan
Latxe 3 | 5 4t d6 thii ding quy dinh

3 Két luan

Cac phuong phap danh gia rai ro da dugc
nhiéu t6 chiic va cac nha nghién ctru nhim han
ché dén murc thap nhat cac sy cb co thé xay ra



dua vao cac dir liéu rai ro duogc théng ké qua cac
giai doan, cac thoi ky san xuat ciing nhu tig loai
hinh cong cu ap dung. Cac md da 19 thién Viét
Nam hién nay da c6 nhiing budc tién vuot bac vé
cong ngh¢ va thiét bi khai thac dam bao han ché
dén mirc thap nhét cac rui ro, ting budc hoan
thién hé théng quan 1y an toan, quan 1y rii ro.
Trén co sé d6, cac mo can trién khai sau rong
nham danh gia mic d6 rui ro, loai trir cac mbi
nguy hiém tiém an phat sinh, giam thiéu TNLD
trong khai thac dé 19 thién, cac tac gia co mot sd
dé xuat sau:

1) Xay dung cac van ban quy dinh cy thé dé
dua danh gia rui ro vao ap dung rong rai trong
thyc té, dua viéc danh gia va kiém soat rai ro vao
Quy dinh an toan ndi b ciling nhu cac quy dinh
ctia nha nudc.

2) Xay dung quy trinh huan luyén, dao tao

chuyén nghiép dé nang cao nhan thirc cho NLD
va NSDLD vé vin dé “An toan va Strc khoé nghé

AR

nghiép” trong cong nghiép khai khoang. Phat
trién thanh hé théng quan 1y an toan hoat dong ¢
hiéu qua va duogc hd trg bi mot hé thdng giam
sat giai quyét tit ca cac van dé vé an toan ¢ cip
cong ty. Thuc hién day du cac quy dinh va huéng
dan vé cong tic quan 1y an toan theo phap luat.

3) Trién khai viéc danh gia, kiém soat rui ro
trong tat ca cac khau san xuét trong mo, cac quy
trinh van hanh may mac, thiét bi. Treo céc bang
danh gia rui ro c6 thé hién mirc d6 nguy hiém cua
tung cong doan tai vi tri tdc nghi¢p cling nhu treo
tai khu vuc dat may moc, thiét bi. Trudc mdi ca
lam viéc, tién hanh thao luan t, nhom, doi... dé
dua ra nhiing nguy co tiém an trong qua trinh
thuc hién cong viéc va cac bién phap khéc phuc
néu x4y ra rui ro, su cd.
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PHANH PIA THUY LUC T.sF- xx
Hydraulic Disc Brake: T.sF- xx DUAL Spring

Phanh dia thuly luc 14 loai phanh dugc thiét ké dung cho cac loai toi, bang tai xudng dbc, bang
tai cong sudt 16n v6i duong kinh dia phanh tir 0,8 dén 1,8 m; mé men phanh tir 10 dén 450 kN.m.

THONG SO CUM PHANH
A Re 4 A . A
kg higu |— LXK N [ye phann®, B8 TR B Ak Imiepm, | APl | LG
Min Max D 1mm, % MPa® kN.m MR m/s?
T.sF.25 | 23.000 | 27.000 18.400 4 5,5 7,5 0,71
T.SF.40 | 40.000 | 45.000 42.000 5 6,3 12,0 0,61 Theo
T.sF.63 | 63.000 | 75.000 50.400 5 10 20,0 0,61 yéu cau
T.sF.xx | xx.000 | xx.000 xx.000 <8 <10 XX <1,25

M Lyc kep tinh cho mot phia (mdt ma).

@ Lyc phanh dugc tinh toan 1a gia tri nho nhit cho mét cum (mot cum c6 hai ma).
® Ap lyc nho nhat can thiét & mé phanh.

) M6 men phanh tinh trén dudng kinh dia 1m, va 01 cum phanh.

) Gia téc phanh 0,1 - 0,3 m/s2 (Theo yéu cau).

MO MEN PHANH THEO PUONG KiNH PiA (x 2 CUM)
(San phdam dwoc bao hé vé kiéu dang)
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