TAP CHI ISSN0868-7052

CONG NGHIEP MO

MINING INDUSTRY JOURNAL

CO QUAN NGON LUAN CUA HOI KHOA HOC VA CONG NGHE MO VIET NAM

NAM THU XXXI S0 6-2022

e TEEN WA AT
S VW T "-;
A .

- & . I y . E:.- ! -

- - ] ey e fh X & - =-__..{_

Al T S A S va mﬂ;lgp_ » m_'..;.‘_..___ ~_ 7. C
— = e il - S

__-.‘;"'; e ——
¥

_ ket o

b

» CHIEN LUOC AP DUNG CONG NGHE THONG TIN VA CHUYEN DOl S6 DEN NAM 2030
CUA TAP DOAN CONG NGHIEP THAN- KHOANG SAN VIET NAM

> NGHIEN CUU ANH HUGNG CUA HE QUY CHIEU VA SU DICH CHUYEN cuC BO VO TRAI
DAT DEN DO CHINH XAC DINH VI TREN CAC VUNG DAO XA CUA VIET NAM ™

2 NGHIEN CUU PHUONG AN KY THUAT T,I:IL’I NGHIE B( M E HOARHA
CUONG THU HOI DAU CHO MO BACH HO >



TAP CHI

CONG NGHIEP MO

MINING INDUSTRY JOURNAL

CO QUAN NGON LUAN

CUA HQI KHOA HOC VA CONG NGHE MO VIET NAM

PHU TRACH TAP CHi
TS. TANGOC HAI

UY VIEN PHU TRACH TRI SU
KS. TRAN VAN TRACH

UY VIEN BAN BIEN TAP
TS. NGUYEN BINH
PGS.TS. PHUNG MANH DAC
TSKH. BINH NGOC DANG
PGS.TS.NGUT. HO ST GIAO
GS.TS.NGND. VO TRONG HUNG
TS. NGUYEN HONG MINH
GS.TS.NGUT. VO CHI MY
PGS.TS. NGUYEN CANH NAM
KS. DAO VAN NGAM
TS. DAO DAC TAO
GS.TS.NGND. TRAN MANH XUAN

TOA SOAN
S8 655 Pham Van Bong
B3c Tir Liém - Ha Noi
bién thoai: 36649158; 36649159
Fax: (844) 36649159
Email: tccongnghiepmo@gmail.com
Website: http://vinamin.vn

Tap chi xuat ban véi sy cdng tac cda:
Trudng Pai hoc M6 - Dia chat;

Vién Khoa hoc va Cong nghé Mo - Luyén kim;

Vién Khoa hoc C6ng nghé Mé - Vinacomin;
Vién Dau khi

Gidy phép xuat ban so:
376/GP-BTTTT
clia B6 Théng tin va Truyén théng
ngay 13/7/2016

Anh Bia 1: Try s Cong ty than Na Duong
(Anh Ngoc Kién)

* |n tai Cong ty TNHH In va Thuong mai Tran Gia

Pién thoai: 02437326436
* Nop luu chiéu: Thang 12 nm 2022

CONG NGHIEP MO, SO 6 - 2022

ISSN 0868-7052

MUC LUC

NAM THU XXXI | SO 6-2022

1 TIEU DIEM

< Chién lugc dp dung cong nghé théng tin va chuyén dai Lé Minh Chuén 4
s0 dén ndam 2030 cta Tap doan Cong nghiép Than - Khoang va nnk

san Viét Nam

1 KHAI THAC MO

+ Xac dinh van toc lan truyén séng chan dong nd min tai mé bao Hiéu, 10
da voi Hong Son bang phuong phap phan tich dit liéu s6 trén Dang Van Chi

phan mém Matlab

« Phan tich 6n dinh bo mo cho md da 6p lat granit trén co Pham Van Viét, 16
s& xem xét cac mirc do nit né dat d4 Nguyén Anh Tuzn

2 XAY DUNG CONG TRINH NGAM VA MO

< Hién trang tinh toan 4p luc tac dung Ién duong 16 ndm Nguyén HuSa 24
dudi bii thai va xay dung mo hinh tinh 4p dung cho md than va nnk

Méng Duang

1 TUYEN VA CHE BIEN KHOANG SAN

< Cong nghé ch& hién khoang Diatomit md An Xuan, Tuy An, Tran Ngoc Anh 31
Pha Yén thanh chat cai tao dat va nnk

1 CO KHi VA CO DIEN MO

% Ung dung phuong phap Taguchi xam trong tdi wu héa Lévanlgi 38
phan tich anh hudng cua két cau vi mo bé mat doi vai dic va nnk

tinh ma sat - mon cap goi trugt - dia nghiéng trong bom pit

tong hudng truc

< Nghién ctru anh hudng cla céc thong s6 cau tric dén tinh Pham Trung Hai 50
h&p thu ndng lwong cua cdu trdc mang vi phan ti hinh thap va nnk

% Nghién ctu (ng dung cong nghé bang théng siéu rong Nguyén TiénS§ 56
(UWB) dinh vij thai gian thyc trong md ham 1o va nnk

< Nghién ctru bo diéu khién vi tich phan ty |é mg lai (Hybrid Luu Hong Quan 63
Fuzzy-PID) trén may xic mot gau dé t6i vu hoa kha nang

dap (ng diéu khién

1 DIA CO HOC, PIA TIN HOC, BIA CHAT, TRAC DIA

< Didc diém moi truong chira va chat lugng ngudn nude D6 Vén Binh 69
khoang M@ D4, Thi tran Bo, Huyén Kim Boi, Tinh Hoa Binh va nnk

< Nghién ctru anh hudng cta hé quy chiéu va su dich  Duong VanPhong, 76
chuyén cuc b vo trdi dat dén do chinh xac dinh vitrén cdc  Pham Ngoc Quang

vling dao xa cla Viét Nam

(1 CONG NGHIEP DAU KHi

+ Nghién ctru phurong én kj thuét thir nghiém bom ép héa binh Dic Huy 83
phdm nham tang cuang thu hoi ddu cho mo Bach HG va nnk

Q TINTUC, SUKIEN

« Chdc mirng sinh nhat Ong Dang Van Binh tron 80 tudi CNM 90
+ Chdc mirng sinh nhat Ong V& Chi M§ tron 75 tudi CNM 91
« Tin nganh mo Viét Nam CNM 92
<+ Tin nganh mo thé giéi CNM 102



TAP CHI

CONG NGHIEP MO

MINING INDUSTRY JOURNAL

OFFICIAL ORGAN
OF VIETNAM MINING SCIENCE AND TECHNOLOGY ASSOCIATION

EDITOR MANAGER
DR. TANGOC HAI

EDITOR - ADMINISTRATOR
ENG. TRAN VAN TRACH

EDITORIAL BOARD
DR. NGUYEN BINH
ASSOC. PROF. DR. PHUNG MANH DAC
DR.SC. BINH NGOC DANG
ASSOC. PROF. DR. HO SI GIAO
PROF. DR. VO TRONG HUNG
DR. NGUYEN HONG MINH
ASSOC. PROF. VO CHI MY
ASSOC. PROF. DR. NGUYEN CANH NAM
ENG. DAOC VAN NGAM
DR. DAO DAC TAO
PROF. DR. TRAN MANH XUAN

EDITORIAL OFFICE
655 Pham Van Dong St.,

Bac Tu Liem Dist., Hanoi
Phone: 36649158; 36649159
Fax: (844) 36649159
Email: tccongnghiepmo@gmail.com
Website: http://vinamin.vn

Published in collaboration with:

Hanoi University of Mining and Geology, National
Institute of Mining-Metallugy Sience and
Technology, Institute of Mining Sience
and Technology- Vinacomin,

Vietnam Petroleum Institute

License
376/GP-BTTTT Ministry of Information and
Communications, issued on July 13 th, 2016

Printed at Tran Gia Printing and Trading Company Ltd.
Phone: 02437326436
Legally deposited: in December 2022

ISSN 0868-7052

CONTENTS

31™ YEAR | ISSUE 6-2022

(1 FORCUS

« Strategy for applying information technology and digital Le Minh Chuan 4
transformation to 2030 of The Vietnam National Coal- etal
Mineral Industries Holding Corporation Limited

(1 MINING

< Determining the propagation velocity of blasting shock Dao Hieu, 10
waves at Hong Son limestone quarries by numerical data Dang Van Chi
analysis on Matlab software

< Pit slope stability analysis for granite quarries on the Pham Van Viet, 16
basis of considering the degree of rock fracture Nguyen Anh Tuan

(1 UNDERGROUND AND MINING CONSTRUCTION

% Research on the application of Lightweight Expanded Nguyen HuuSa 24
PolyStyrene concrete (EPS-C) to manufacture insert plates at etal
underground coal mines of Vinacomin

(1 MINERAL BENEFICIATION AND PROCESSING

< Technology to process Diatomite earth mineral of An Tran Ngoc Anh 31
Xuan mine, Tuy An district, Phu Yen province to become soil etal
amendments

(1 MECHANICAL ENGINEERING AND MINING ELECTROMECHANICS

< Application of gray-based Taguchi method in optimal LeVanloi 38
analysis effect of surface micro-texture on friction and wear etal
performance of sliper-swash plate paire in axial pitston

pumps

< Research on the influence of structural parameters on Pham Trung Hai 50
the energy absorption of pyramidal micro-element lattice etal
structure

< Research and application of ultra-wide band (UWD) NguyenTienSy 56
technology for real-time location in underground mines etal

% Research on application of the Hybrid Fuzzy- PID Luu Hong Quan 63
controller in single-bucket excavator to optimize control

responsiveness

(1 GEOMECHANICS, GEOINFORMATICS, GEOLOGY, GEODESY

« Characteristics of conserving environment and quality of DoVanBinh 69
Mo Da hot mineral water in Bo town, Kim Boi district, Hoa etal

Binh province

% Research the influence of coordinate reference system  Duong Van Phong, 76
and local displacement of the earth’s crust to positioning ~ Pham Ngoc Quang

on the remote islands and sea of Vietnam

(1 GAS AND OIL INDUSTRY

< Research the technical options for chemical injection Dinh Duc Huy 83
scheme to enhance oil recovery factor for Bach Ho field etal

(J NEWS AND EVENTS

<+ Happy 80" birthday Mr. Dang Van Binh CNM  9gq
< Happy 75" birthday Mr. Vo Chi My CNM 91
% Vietnam mining industry’s news CNM 92
% World mining industry’s news CNM 102

CONG NGHIEP MO, SO 6 - 2022



\J
D/ TIEU PIEM

NGHIEN CUPUVATRAODOI

CHIEN LUGC UNG DUNG CONG NGHE THONG TIN
VA CHUYEN D01 SO BEN NAM 2030
CUA TAP DOAN CONG NGHIEP THAN - KHOANG SAN VIET NAM

Lé Minh Chuan, Nguyén Trung Diing
Tap doan Céng nghiép Than - Khoang san Viét Nam

Nguyén Tién Chinh
Héi Khoa hoc va Céng nghé Mé Viét Nam
Email:chinh53@gmail.com

TOM TAT

Cuéc cach mang céng nghiép l&n ther twr (CMCN 4.0) dang tao ra nhitng khd ndng sén xuét hoan
toan méi va co tac dong séu sdc dén doi séng kinh té, chinh tri, x4 hoi cda thé giéi néi chung, Viét Nam
néi riéng. Dé bét kip xu thé chung cua toan cau, Tap doan Céng nghiép Than - Khoang san Viét Nam
(TKV) tén dung mét cach hiéu qué cac co hoi cia cuéc CMCN 4.0, tirng buéc thue hién chuyén déi
s6 tir Tap doan dén cac don vi, qua dé déi méi, nédng cao hiéu qué quan ly, diéu hanh, ndng cao ndng
suét, an toan lao dong, hiéu qua kinh doanh. Trong pham vi bai béo nay sé dé cép téi thuc trang (rng
dung céng nghé théng tin (CNTT) va thuc hién chuyén dbi s6 (CDS) ctia TKV, co hdi, khé khédn va thach

thire, chién lwoc, trinh tw va gidi phap trién khai tnmg dung CNTT va CPBS cia TKV dén ndm 2030.

T khéa: chuyén dbi sé, céng nghé théng tin

1. DAT VAN DE

Cudc cach mang coéng nghiép lan thir tw (CMCN
4.0) voi su tién bd vwot bac va nhanh chéng cla
cbng nghé, khoa hoc, ky thuat da tac dong manh
mé sau sic dén su phat trién toan cau. D6 ciing la
co héi va thach thirc ciia méi qudc gia, dan toc, doi
héi sw chuyén bién, thay d6i phu hop dé ddi méi
va phat trién trong xu thé chung. Sy phat trién, (rng
dung céng nghé ciia CMCN 4.0 vao hoat doéng sén
xuét kinh doanh ctia Tap doan Céng nghiép Than -
Khoang san Viét Nam (TKV) trén nén tang sb co vai
trd quyét dinh sw phat trién chung ctia Tap doan.

Chuyén dbi sb (CDS) la nhiém vu quan trong, la
nén tang tat yéu cho viéc (ng dung cac thanh tyu
cua cudc CMCN 4.0, phu hgp v&i chu trwong, chinh
sach clia Bang va Chinh pha. Vé&i vai tro 1a Tap doan
kinh t& I&n ctia Nha nwéc nén yéu cau chuyén dbi
s6 s&m va thanh cong la nhiém vu ciing la gidi phap
can ban dé nang cao hiéu qua san xuét kinh doanh
ctia TKV. Day la nhiém vu cip bach can dwoc wu
tién hang dau trong moi mat hoat dong clia Tap doan
trong giai doan hién nay va th&i gian t&i.

TKV dwgc Chinh pha giao: chiu trach nhiém
chinh trong viéc quan ly, t6 chirc tham do, khai thac
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than theo Quy hoach; thyc hién ban than theo gia
thi trwong nham khuyén khich st dung hop ly, tiét
kiém tai nguyén than; chiju trach nhiém chinh trong
viéc thuc hién Quy hoach, phat trién bén virng nganh
than; d@m bao cac dé an tham do, dw an ma than,
dw &n ha tAng vao san xuat va van hanh dung tién do
theo Quy hoach; thuc hién tét vai trd dau méi trong
viéc cung cap than cho nhu cau tiéu thu trong nuérc;
gil vai trd chinh trong viéc dam bao cung cép than
cho san xuét dién va nhu cau khac clta nén kinh té
qudc dan t cac ngudn than trong nwéc va nhap
khau; diu tw cac dw an ngudn dién theo nhiém vu
dwoc giao; phdi hgp véi nha dau tw tw nhan trong
nwéc va nwdc ngoai dé dau tw xay dwng cac cang
trung chuyén than.

Trong nhi*ng nam qua, mac du nganh Than-
Khoang san trién khai tich cuc cac chuong trinh dbi
m¢&i cong nghé: Co gidi hoa (CGH)- Ty ddng hoa
(TBH)- Tin hoc hoa (THH). Tuy nhién, do dac thu clia
nganh mé 1a nganh can s dung nhiéu lao déng tryc
tiép, trinh 6 céng nghé chwa cao dan t&i viec kha
nang dap &ng xu huwéng CBS, ap cdng nghé san xuét
théng minh, quan ly sé, quan tri doanh nghiép hién
dai thich trng xu thé ctia cudc CMCN 4.0 14 twong ddi
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kho khan, vi vay can co chién lwoc ding dé trién khai
(rng dung cdng nghé thong tin (CNTT) va CbS.

2. NOI DUNG TRAO BOI

2.1.Thuwe trang trng dung céng nghé thong tin
va hoat dong chuyén déi sé

2.1.1. Cac van ban chi dao

- Nghi quyét s6 22-NQ/BU ngay 13/01/2022 clia
DPang Gy Tap doan vé “Thuc hién chuyén déi sé
dén ndm 2025, dinh huéng dén ndm 2030

- Chuong trinh hanh déng sé 612-CTr/BU ngay
24/01/2022 Thyc hién nghi quyét sé 02 cia Dang
Gy Khdi Doanh nghiép Trung wong vé “Thuc hién
chuyén dbi sé tai cac doanh nghiép, don vj trong
Khéi Doanh nghiép Trung wong dén 2025, dinh
hwéng dén ndm 2030”;

- Quyét dinh s 633/QD-TKV ngay 22/04/2022
clia Hoi ddng thanh vién vé viéc “Thanh lap Ban chi
dao chuyén dbi s6”;

- Quyét dinh sb 657/QD-TKV ngay 26/04/2022
ctia Hoi ddng thanh vién vé viéc “Thanh lap Té giup
viéc cho Ban chi dao chuyén déi s6”;

- Quyét dinh sb 656/QD-TKV ngay 26/04/2022
cta Hoi déng thanh vién vé viéc “Phan céng nhiém
vu céc Thanh vién Ban chi dao chuyén déi s6”:

2.2.2. Trién khai thwc hién

2.2.2.1. Vé ha tang CNTT

- Nam 2020 co quan Tap doan da hoan tat trién
khai nang cap ha tang CNTT tai Tru s& Co quan
Tap doan va Trung tdm diéu hanh san xuét Ha
Long, bao gém:

+ Nang cap hé théng may chd méi hién dai dap
&ng nhu cau thuc té, trién khai gidi phap may chu
4o hoéa (vmware);

+ Gidi phap an toan bao mat thong tin hién dai
tién tién ddm bdo an toan tét nhat cho hé théng,
dap wng kha nang sao Iwu va khéi phuc lai hé
thdng khi gép sw cb;

+ Ra soat, danh gia an toan théng tin, dé xuat
céac giai phap ddm bao an toan cho hé thdng mang
cta Co quan Tap doan.

+ Dy kién ndm 2022, Tap doan sé trién khai xay
dwng trung tam co s& di liéu (Data center) tai tda nha
Trung tam giao dich Than - Khoang san Viét Nam.

- V& co ban cac Cong ty con, don vi truc thudc
TKV da tich cuc trién khai nang cép ha ting CNTT
tai don vi phu hep véi dinh hwéng va chi dao cla
Tap doan.

2.2.2.2. Vé img dung CNTT

- Trong cac nam 2020+2021, Tap doan da xay
dwng va rng dung nhiéu giai phap CNTT vao khau
quan ly, quan tri, diéu hanh doanh nghiép cta Tap
doan, cu thé nhu sau: hé théng hoa don dién to;
phan mém Quan ly khoa hoc; hé théng quan ly va
khai thac div liéu dia chat TKV; nang cap Hé théng
quén ly van ban va diéu hanh tac nghiép; trién khai
tich hop hé thdng ké toan véi hé théng hoa don
dién tt; hé thdng phan mém Bao cdo ké toan hop
nhét;. ..

- Trong th&i gian gian cach xa héi phong Covid
19, theo khuyén cdo ciia Bo Y té va chi dao cla
Thu twéng. Tap doan cling da cha déng xay dwng
phuwong an hop truc tuyén, 1am viéc tr xa ddm bao
cong tac diéu hanh san xuét, cht ddng phong ngira
dich bénh;

- Tai cac céng ty con, don vj triec thuéc TKV da
trién khai ng dung: cac phan mém phan hé co
ban cta hé théng ERP; cac phan mém chuyén
nganh.

2.2.2.3. VVé chuyén déi sé [4]

- Nganh Than- Khoang san Viét Nam cé truyén
thdng lau doi, lwc lwong can bd cong nhan vién déng
dado. Mét sb khu vire khai thac, ché bién da phan van
con twong ddi thi cdng, nang suét lao ddng thap; mot
s6 khu vurc méi chi dirng & mirc CGH. Co s ha tAng
cho (rng dung CNTT, TBH, CBS con han ché, thiéu
di‘)ng bé. Do vay, murc dd san sang clia TKV v&i cudc
CMCN 4.0 & mtrc trung binh thép;

- Hién nay trong Tap doan, cac nha may san xuét
co khi da trng buéc ap dung cac day chuyén/cong
doan Robot hién dai vao trong san xuét (nhw day
chuyén robot van hanh may tién CNC tai Céng ty ¢
phén Céng nghiép O t6, Robot han cidu méng cao
tw dong tai Céng ty Co khi Mao Khé); cac nha may
nhiét dién, héa chat, Alumin ciing dwoc trang bi cac
hé théng diéu khién giam sat tap trung déng bd. Con
lai da sb cac khdi nganh san xuét khac (san xuét,
ché bién, kinh doanh than- khoang san) van dang
trién khai xay dwng cac hé thdng tw dong hoa cuc bd,
phan tan hodc cac hé théng diéu khién giam sat tap
trung cuc bé. Do vay, cac cong doan ma&i chi dang
tién t&i viéc TDH, Tin hoc hoa (Pép tng cuéc CMCN
I4n thir ba). Dé tién t6i théng minh hoa san xuét (phu
hop cudéc CMCN 4.0) thi can phai dau tw déi méi, cai
tién, nang cap day chuyén coéng nghé thiét bi, may,

CONG NGHIEP MO, SO 6 - 2022
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cam bién théng minh, thiét bi truyén thdng, két ndi, ha
tAng ddng bd vé CNTT, TBH; trang bi cac hé théng
quan tri, quan ly diéu hanh hién dai, tich hop.

2.2. Co’ hoi, khé khan va thach thirc trién khai
chuyén d6i s6 phu hop véi dac thu cua TKV

CMCN 4.0 dang tac dong manh mé dén hoat
déng san xuét, tao nén sy thay ddi Ién trong phuong
thirc s@n xuét, sw hoi tu gitra (ng dung vat ly va irng
dung k¥ thuat sb tao nén sw xuat hién Internet van
vat (Internet of Things - loT) sé& thay di nhanh chéng,
sau rong toan bod chudi gia tri tir nghién ctru phat trién
dén san xuét, dich vu khach hang, gidm dang ké chi
phi giao dich, van chuyén. Nganh Than- Khoang san
Viét Nam ciing khédng phai ngoai lé, cuéc cach mang
cong nghiép 1an thir tw sé tirng bwdc lam thay dbi vé
quy trinh cdng nghé, cach thirc quan ly, nang suét lao
dong cling nhw trinh d6 lao déng. Cuéc CMCN 4.0
cling sé mang lai nhirng co héi va thach thiec, khé
khan dbi v&i TKV nhw sau:

*Co hoi:

- Nang cao trinh d6 céng nghé va tang cuwong
nang lwc san xuat;

- B6i m&i md hinh san xuét kinh doanh, gidm chi
phi dich vu va hau can, nang cao nang lw'c canh tranh;

- Hién dai hoa san xuét khai thac, ché bién, kinh
doanh vé&i cdng nghé tién tién, xay dwng nén quan tri
thdng minh.

* Kho khan:

Qua trinh trién khai mot sé cac dw an CNTT dung
chung ctia Tap doan thudng bi kéo dai hang thang,
tham chi hang nam do mét sé nguyén nhan nhu:

V& chd quan: nén tang cdng nghé trong nganh
Than - Khoang san con han ché, nhét Ia trong linh
vue khai thac, ché bién; nhan thirc vé tdm quan
trong cla viéc rng dung CNTT trong hoat déng san
xuét ctia nhiéu bd phan, don vi con chwa cao nén
chwa manh dan dau tw cac dy an CNTT: nhan sy
c6 chét lwgng chuyén mén, chuyén trach vé (ng
dung CNTT tai don vi con thiéu va nang lwc chwa
cao. Viéc s dung nhan sy dwoc dao tao va co
chét lvong chwa phu hop (kiém nhiém nhiéu céng
viéc khac) ché do dai ngd con thap.

Viéc thuc hién chuyén dbi s6 can nguén luc I6n
vé con nguoi, chi phi dau tw va can co 16 trinh dé
thue hién, day la cac van dé khé khan rat Ion dbi voi
nganh Than - Khoang san. Dac biét ngudn nhan luc
chét lwong cao con rét it, vi vay cdng tac dao tao,
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tuyén dung ngudn nhan lwc chat lwgng cao dé co thé
lam chd, ndm bét day chuyén cong nghé thiét bi hién
dai d6i v&i TKV 1a v cuing can thiét.

Vé khach quan: tinh hinh dich bénh Covid -19
trong thdi gian vira qua dién bién phurc tap 1am &nh
hwéng 16n dén tién do trién khai cac dw an CNTT
do kho khan nhap khau linh kién thiét bj; cac van
ban phap quy cla nha nwéc trong ng dung CNTT
vao hoat ddng san xuét kinh doanh chuwa theo kip
tbc d® phat trién cta cong nghé. Vi du: Phuwong
phap danh gia trir lwgng mad, gidi phap xac dinh
khéi lwong mé (UAV), chir ky sb, hop déng sb, ...
céac quy dinh vé ching tir s6 chwa dugc ban hanh;
phwong phap thanh, kiém tra ctia cac co quan Nha
nuéc chwa ddi méi; quy dinh vé lwu trir sb ciing
dang con phan tan, chua thdng nhat va ddng bo
gitra cac van ban; cac van ban huéng dan vé tha
tuc dau tw CNTT cGa Nha nwéc chwa rd rang déi
v&i cac doanh nghiép 100% vén Nha nwéc nhw md
hinh cia TKV.

* Thach thurc:

- Tut hau vé& cdng nghé, ndng suét lao dong
thap, gia thanh san phadm kho canh tranh;

- Dw thira lao déng tht cdng, trinh d6 thap, thiéu
hut nguén luc chéat lwong cao;

- Tré thanh cdng trwdng thai loai cdng nghé lac
hau clia cac nwdc phat trién.

2.3. Chién lwoc chuyén déi sé: Quan diém,
muc tiéu va 16 trinh

2.3.1. Quan diém

Chién lwoc thuwc hién CBS trong TKV 1a qua
trinh chuyén ddi cac hoat déng quan ly thd céng
béng sb sach, gidy t& sé chuyén sang quan ly
bang hinh thirc dién tlr; cac hoat dong chua tw
dong duoc chuyén thanh ty déng; ap dung cac
céng nghé méi, TDH, san xuét thdng minh thay thé
cho cac céng nghé cii lac hau; Tan dung strc manh
clia cong nghé sb, div lieu sb dé gia tang hiéu qua
hoat déng, nang cao hiéu qua san xuat kinh doanh,
nang cao ndng suat lao ddng trong Tap doan.

Binh hwéng CBS tai Tap doan va cac don vi co
ban thwc hién theo cac buwdc sau:

Bwdc 1: Nang cao nhéan thirc va tang cwdng
truyén thong;

Budc 2: Xay dwng chién lwoc, ké hoach va 16
trinh thwe hién;

Bwéc 3: Tap trung chuan bi ngudn nhan lyc va
tai chinh;
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Buwdc 4: Hoan thién ha tang; sb hoa, chuan hoa
di¥ liéu va quy trinh nghiép vuy;

Buwdc 5: Lya chon céng nghé, xay dwng va trng
dung;

Bwdc 6: Chuyén ddi theo 16 trinh, danh gia cai
thién.

2.3.2. Muc tiéu [4]

- Xay dwng TKV tr& thanh doanh nghiép sb
vao nam 2030, trong d6 CDS co ban hoan thanh
nam 2025. Chuyén ddi hau hét cac hoat dong cta
Tap doan trén nén tang sé, tan dung strc manh
clia céng nghé sé, dir lieu s6 dé gia tang hiéu qua
hoat déng, nang cao hiéu quéa san xuat kinh doanh,
nang cao nang suét lao déng trong toan Tap doan;

- Dén nam 2025, 100% don vi trong TKV cé
chién lwgc/ké hoach/chwong trinh thuc hién CBS,
c6 déi ngl nhan lwc cdéng nghé théng tin co ban
dd nang lwc va Ban chi dao trién khai thuc hién
CDS. M6t sé6 md cuia TKV dat mirc tw dong héa
cao, cé thé diéu khién va giam sat ti xa tai phong
diéu khién tap trung; giam sat qua trinh van hanh
mot s6 day chuyén san xuéat chinh moi ltic, moi noi;

- Pén nam 2030, TKV sé cé trung tam xi& ly di
liéu 1&n, diéu khién san xuat TDH dbng bd, hién
dai két ndi t¢i cac don vi. Xay dwng moét sb cong
doan san xuat van hanh khéng ngudi truc; ap dung
TDH gén v&i san xuat thong minh dwa trén nén
tdng cdng nghé ctia cuéc CMCN 4.0.

2.3.3. L6 trinh trién khai teng dung céng nghé
théng tin va chuyén déi sé [3]

Vé&i muc tiéu xay dwng Tap doan TKV co ban
hoan thanh CDS vao nam 2025. Theo d6 chuyén
dbéi hau hét cac hoat ddng cuia Tap doan trén nén
tang sd, tan dung strc manh cla céng nghé sb, div
liéu sb dé gia tang hiéu qua hoat dong, nang cao
hiéu qua san xuét kinh doanh, nang cao nang suét
lao ddng trong toan Tap doan, TKV cé 16 trinh trién
khai xng dung CNTT va thyc hién CDS nhuw sau:

- Xay dung Ké hoach téng thé CPS cua TKV
trén co s& do cac don vi xay dwng ké hoach chi
tiét CDS cho tirng don vi bdo d&m théng nhét, muc
tiéu, quy trinh, giai phap va kién tric céng nghé;

Néng cao nhan thirc cua céc cép lanh dao va
nguoi lao déng trong toan TKV vé vai tro va tdm
quan trong cta chuyén déi sé. (Bao tao, t6 chirc
héi thao, hdi nghi phd bién, ...): Xac dinh viéc
CDS trwéc tién 1a chuyén dbéi vé nhan thirc. Gén

cac muc tiéu, nhiém vy CBS v&i nhiém vu chinh
tri cla co quan, don vi, déng thdi xac dinh ro trach
nhiém ctia cac cap lanh dao trong toan Tap doan
vé chuyén ddi sb. Nghién ctu ban hanh cac quy
dinh, quy trinh va co ché dé khuyén khich cac don
vi, ca nhan déy manh CBS cling nhw kh&i nghiép
sang tao.

- Xay dung céc Quy trinh sé:

+ Ra soat cac quy dinh, quy trinh trong cac linh
vurc hoat ddng clia Tap doan dé xem xét stra doi,
ban hanh méi phu hep véi CBS va &ng dung cac
thanh tyu cia CMCN 4.0;

+ Théng nhat chuan hoa, ddng bd cac quy trinh
hoat dong clia Tap doan lam co s& phuc vu cdng tac
CBS dbng nhét tir cac don vi dén co quan Tap doan;

+ Tang cwong xay dwng, tao lap di¥ liéu m&i
bang viéc chuyén ddi cac dbi twong quan ly, hoat
dong, su kién I&n madi trwdng sb nhw: hoat déng
SXKD, khach hang, nhan sy, tai san, dir liéu vé
tai nguyén... tirng bwdc xay dwng kho div liéu Tap
doan phuc vu cho tim kiém, tra ctru va phan tich di
liéu I&n sau nay.

- Xay dung va hoan thién ha tdng céng nghé so:

+ Xay dwng nén tang va kién trac CNTT, hé sinh
thai sb linh hoat, tdng cwéng khai thac téi da cac
dich vu, di¥ liéu dung chung dé& day nhanh qua trinh
xay dwng va trién khai cac chuong trinh chuyén déi
s6 trong toan TKV;

+ Xay dwng Trung tdm d liéu tap trung toan
Tap doan trén nén tang dién toan dam may (cloud
computing), thuwc hién két néi tric tuyén thong subt
v&i cac hé théng ctia cac don vi trong TKV;

+ Nghién clru cac cong nghé sbé méi va dwa vao
ap dung trong thyc tién, nang cip cac hé théng
dung chung hién c6 dé& phu hop véi cac nén tang
céng nghé mai ddm béao hé trg kha nang linh hoat,
tich hgp va chia sé thong tin, tro giup ngwoi lao
dong lam viéc hiéu qua hon.

- Trién khai céc (rng dung CNTT nhdm néng cao
hiéu qua quan tri va hoat déng san xuét kinh doanh:

+ ng dung chi¥ ky sb, hop déng dién t&, giao
dich thwong mai, ...;

+ Ap dung cdng nghé sé trong hop héi nghi
truyén hinh trwc tuyén, Hé théng théng tin lién lac
(VolP/IP Phone) théng qua mang WAN;

+ Ap dung céng nghé sb cho hé théng bao cao
quan tri, k& hoach, ké toan tai chinh, dw bao theo
md hinh bao cao théng minh (Bl);

CONG NGHIEP MO, SO 6 - 2022
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- Lwa chon nén tang céng nghé (Core), timng
buéc xay dung va rng dung céc hé théng phuc vu
diéu hanh SXKD cda TKV nhu:

+ Trién khai cac phan hé co ban clia hé théng
ERP tap trung toan Tap doan nhuw: hach toan ké
toan, quan ly khach hang, quan ly vat tw - thiét b,
quan ly tai san;

+ Trién khai cac rng dung quan Iy nhan sy, kham
chira bénh va theo déi strc khée ngudi lao dong;

+ V& coéng tac quan tri, hé thdng van phong
dién tl: Thdng nhét hé théng van phong sb (Digital
Office); ché dd bao céo, chi tiéu tbng hop bao cao
dinh ky va bao cao thdng ké vé hoat dong san xuét
kinh doanh phuc vu sw chi dao, diéu hanh ctia Tap
doan dwoc xay dwng trén hé théng Bl va két néi,
tich hop, chia sé di¥ liéu sb trén hé thdng théng tin
bao cao phuc vu coéng tac diéu hanh cta TKV;

+ Nghién ctru va xay dwng quy trinh trao dbi
théng tin trwc tuyén két nbi lien thong théng tin
trong ndi b6 TKV, gitta TKV v&i cac co quan quan
ly nha nwéc, dbi tac, ngan hang; nghién ctru cac
phuwong thirc quan tri hién dai @& hé tro 1anh dao
nam bat dwoc tinh hinh tai chinh doanh nghiép,
giam bot gidy td, thi tuc hanh chinh néi bo;

+ Cai tién quy trinh, t6i wu héa hoat ddng Quan
tri doanh nghiép nham tbi wu hoéa chi phi, nang
cao nang suét lao déng. Tang cwéong quan tri va ra
quyét dinh dwa trén dir liéu.

- Lwa chon céng nghé, trién khai cac phan mém
phuc vu céng tac quan ly, khai thac mé; dong bd div
lieu quan ly - van hanh mé;

- Lwa chon giai phap cong nghé, trién khai cac
trng dung phuc vu cbng tac quan ly khoang san,
luyén kim, hoa chét, vat liéu nd cébng nghiép, vat
lieu xay dwng, quan tri tai nguyén khai thac mé;
céng nghiép dién Iyc.

- Bam bao cong tac bao mat di liéu, an toan
thong tin:

+ DAu tw trang thiét bi, phwong tién céng nghé
théng tin dé& cha dong phong ngira, rng phé voi
cac nguy co, tac dong tiéu cwc cla qua trinh CBS;
bdo dam an toan théng tin, an ninh mang, bao vé
dir liéu vé ngudn lwc, tai chinh... trong qua trinh
CDS clia TKV va cac don vi;

+ Trién khai gidi phap bdo dam an toan an ninh
thong tin phuc vu céng tac quan tri, giam sat, dw

BN conG NGHIEP MO, SO 6 - 2022

phong dé ddm bao an toan va bao mat thong tin,
dam bao an ninh mang; thuwéng xuyén xac dinh cap
dd, kiém tra, danh gia vé an toan théng tin déi voi
céac hé thdng théng tin quan trong trong cac don vi
TKV. Tang cwéng hop tac véi cac co quan, t chire
vé bao mat an toan thong tin, hinh thanh mang lwdi
dam bao an toan théng tin chung ctia TKV va cac
don vi ngoai TKV;

+ Xay dwng va ban hanh quy ché bdo mat
an toan théng tin tai don vi thwdng xuyén, tuyén
truyén, huwéng dan, dao tao, kiém tra nhan thirc
cla can bd, dang vién, ngudi lao ddng vé an toan
b&o mat thdng tin trén maéi trudng sb.

2.3.4. Giai phép thwc hién [4]

- Nang cao nhan thirc ctia cac cép lanh dao va
ngudi lao déng trong toan TKV vé vai trd va tam
quan trong clia CDS. Tang cudng tuyén truyén, to
chirc cac hoi thao, hoi nghi phd bién vé CDS cla
nganh thdng qua cac kénh théng tin, cac hoat déng
doan thé, sw kién...;

- Hoan thién mé hinh quan ly, tiép can nén quan
tri thdng minh:

+ Cap nhat moé hinh quén tri hién dai, tai co cau
san xuét, t6i wu hoa hoat ddng kinh doanh dé tang
nang lwc canh tranh va phat trién bén virng;

+ Ap dung quan Iy bang hinh thirc dién t& toan
dién nganh than bao gdm: san xuét, kinh doanh,
dau tw, phat trién ngudn nhan lyc...; nghién ctru
&ng dung cac hé théng phuc vu diéu hanh san
xuét kinh doanh (quan ly van ban va diéu hanh
tac nghiép; chi ky sb; hop déng dién t&; giao dich
thwong mai dién ttr; quan ly nhan sy va strc khoe
ngudi lao ddng; quan tri ngudn lwc doanh nghiép
(ERP)...;

+ Dao tao ngudn lyc, trong dung nhan tai lam
chd cu6c CMCN 4.0;

+ Hoan thién chudi cung rng va hau can théng
minh.

- Hién dai hoa céac co s& hién tai v&i cong nghé
tién tién:

+DAau tw chiéu sau vao hién dai hoa, TBH, thong
minh hoa hé théng khai thac hdm 16, van chuyén,
sang tuyén, van tai;

+ Pau tw nén tdng dong bo dién toan dam may,
trung tam diéu hanh hién dai tai Tap doan va cac
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hé thdng giam sat diéu khién hién dai tap trung tai
cac nha may;

+ Nghién clru, &ng dung quan tri tai nguyén
di liéu, cdng nghé phéan tich di¥ liéu l&n phuc vu
diéu hanh, san xuat kinh doanh, hwéng dén cac hé
thdng ra quyét dinh déu phai dwa trén co sé dir liéu
day du, chinh xac.

- Xay dung hé théng bdo mat nhiéu I6p; Xay
dwng hé théng lwu trir, chdng that thoat dir liéu, hé
thdng giam sat an toan thong tin...

3. KET LUAN

> Chuyén dbi sb la nhu ciu tat yéu dé Tap doan
Cong nghiép Than - Khoang san Viét Nam phat trién
bén virng trong giai doan cach mang coéng nghiép
4.0. Nhan thtrc dwoc vai trod clia chuyén déi sé, Tap
doan da xay dwng Chién lwoc (rng dung céng nghé
théng tin va chuyén ddi s6 dén ndm 2030, trong dé c6
cac ndi dung va 16 trinh thyc hién;

> Dé thye hién chuyén déi sé thanh céng, Tap
doan Coéng nghiép Than - Khoang san Viét Nam can
thwe hién day du, toan dién chién lwoc da xay dungd
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ABSTRACT

The fourth industrial revolution (Industry 4.0) is creating completely new production possibilities and
has a profound impact on the economic, political and social life of the world in general and Vietnam in
particular. To catch up with the global trend, Vinacomin effectively takes advantage of the opportunities
of Industry 4.0, gradually implementing digital transformation from the Group to the units; thereby
innovating and improving the efficiency of management and administration, improving productivity, labor
safety, and business efficiency. Within the scope of this article, we will refer to the current situation of
information technology (IT) application and digital transformation of Vietnam Coal and Mineral Industries
Group (Vinacomin); Opportunities, difficulties and challenges; strategy, order and solutions to deploy IT
application and digital transformation of Vinacomin Group to 2030 year.
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XAC DINH VAN TOC LAN TRUYEN SONG CHAN BONG NG MiN
TAI MO BA VOI HONG SON BANG PHUONG PHAP
PHAN TiCH DU LIEU SO TREN PHAN MEM MATLAB

TOM TAT

DPao Hiéu, bPang Van Chj
Trwong Dai hoc M6 - Bia Chat
Email: dhieu.tdh@gmail.com

Khi thue hién céc vu né min, théng sé co ly cdia da khu vure né la théng tin rat quan trong, anh hudéng
true tiép dén viéc lira chon gidi phap va céc théng sé vu né. Ap dung ky thuét va phuwong phép phén tich
s6 st dung co sé di¥ lidu vé séng chédn déng sau méi vu né nhdm xac dinh van téc lan truyén séng chén
doéng ctia khu vire 6 thé gitp mé ta phan nao dé hinh anh vé céu tric dia chat khu vire né. Bai béo gidi
thiéu vé viéc ap dung ky thuat phan tich dir liéu séng chén doéng thu dworc tr cac vu né min vi sai tai mé
d4 véi Hong Son, Kim Bang, Ha Nam. Quaé trinh phén tich duoc thuc hién bang phdn mém Matlab véi
céc bé dir liéu séng chan dong da duoc sb héa. Cac két qua phéan tich duoc mé ta cu thé trong bai bao.

Tw khéa: chdn déng né min, mang no ron trong né min, Héng Son, di liéu sé, Matlab.

1. DAT VAN BE

N6 min gilp pha v& céu truc cha da, dé tao
diéu kién thuan loi cho qua trinh khai thac. Khi mét
lwong nd phat nd, sy thay dbi ap suét dot ngot sé
tao ra séng (rng suat |&n mai trwdrng da xung quanh
dan dén rung déng mat dat. Khi rung dong di qua
cac ciu tric b& mat, né gay ra rung déng trong
céac cau tric d6. Nhirng séng xung kich nay cé thé
gay ra thiét hai nghiém trong cho cac céng trinh 1an
can hoac khdi da xung quanh. Méi trwdng dia chat
khéng ddng nhéat, cac cu tric c6 d6 clrng khac
nhau, cac vét dit gay, nirt né... gay ra cac van
dé vé chan dong, gidm hiéu qua cta vu né [4, 5].
Do do, tinh co ly ctia da 1a théng sb rat quan trong
trong viéc thiét ké vu nd va c6 anh hwéng truc tiép
dén hiéu qua vu nd. Trén thyc té, mdi loai da & mot
khu vuc c6 nhitng dac diém riéng biét va thay ddi
bat thuweng, vi vay viéc hiéu chinh xac cAu truc dia
chét ctia mét khu vire 1a nhiém vu bt kha thi. Do
do, viéc thwe hién nd min ludn chva dwng yéu td
kinh nghiém va phwong phap tinh toan gan dung.

Mirc dd cla mdt vu nd khdng phai 1a yéu td
quyét dinh anh huédng dén cuc tri ctia van tbc dao
dong cla da, ma 1a lwong thube né déng thoi. Dé
gidm chan déng, vu ndé dwoc chia thanh nhiéu
nhém nd nhd hon str dung thoi gian vi sai gitra cac
nhém dwoc tinh bang ps. Ngoai ra, vi tri va thir tw
cac nhém nd déng thoi duwoc bd tri sao cho séng
chén doéng sinh ra va cham vao nhau dé ty triét
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tiéu. Kip nd vi sai dién t& c6 kha ndng diéu chinh
thoi gian tré mang lai sy linh hoat khi diéu khién
hwéng nd, gidm rung l&c va tang kha ndng nd. Tuy
nhién, qua trinh thwc hién khéng thé dwa vao tinh
toan ly thuyét.

Nang lwong giadi phong t diém ndé dwoc mo
td bang mirc dd rung dong cla mat dat va van
tbc dao déng cwce tri cta hat da (PPV) lan truyén
theo moi hwéng xung quanh. Trén thyc té, sw lan
truyén dao dong khéng phai la ly twéng do sy thay
ddi cAu tric cla trai dat va sy thay ddi cia dao
dong theo cac huéng khac nhau. Séng chén déng
trong da lan truyén tir diém né bao gdm ba thanh
phan: séng P (séng ap suat hodc séng doc), séng
S (séng cat) va séng Rayleigh. Téc d6 cia né thay
ddi trong khodng tir khoang 300 dén 6000 m/s tuy
thudéc vao khu vyc. Séng P cho hiéu ng pha v&
cao nhat va van téc truyén cua song P (V,) cling
I&n nhat. Trong mét so trwdng hop, V, =2V, (V,la
van tbc lan truyén ctia séng cat). Trong khi van téc
dao ddng cta hat da phu thudc rat nhiéu vao cac
thdng s6 nd (khdi lwong thubée né ddng thei, dang
tac dung nd, dang so dé vi sai...), thi van tbc lan
truyén séng chan dong lai hau nhw chi phu thudc
vao tinh chét co ly ctia da. Pé 1a co s& dé nhan
dang mét cach twong déi hién trang da va tinh co' ly
ctia chung tai khu vie nd, cung cép théng tin quan
trong cho viéc thiét ké cac vu nd dat hiéu qua cao
ddng thoi giam chan dong né min [7, 8.
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2. NOI DUNG NGHIEN CUlU

2.1. Co s& ly thuyét

Calvin J. Konya va Edward J. Walter [9] da chi
ra rang, & mot khu vie nhat dinh, trong méi mot
giai doan, téc do lan truyén séng chan déng gan
nhw khéng ddi. Do d8, trong mot vu ndé min vi sai
v&i nhidu diém nd & vi tri khac nhau, dwoc kich
nd & nhirng thoi diém khac nhau thi s& gay nén
nhitng dinh séng chan déng khac nhau tai diém
do theo thoi gian. Nhw vay, cé thé ndi suy ra van
tbc lan truyén cla séng chan déng t viéc phan
tich mbi quan hé gitra cac khodng thoi gian vi sai
v&i khodng thoi gian gitra cac dinh clia séng chan
dong thu dwoc va véi khodng cach gitra cac diém
nb va diém do.

Gia thiét rang: C6 2 lwong thudc nd dat tai 2 diém
Ava B cach nhau mét khodng la a mét, va hai lwgng
nd nay dwoc kich nd véi thdi gian dan cach vi sai
la AT mili giay (diém A né trwéc, diém B nd sau), thi
tai diém do C, thiét bj do sé& nhan dworc hai dinh cla
séng chan déng twong ng véi 2 1an kich nd (Hinh
H.1). M6t trong sé cac trudng hop sau sé xay ra [2]:

pC . _=AT

N S m A A
i

H.1. M ta ly thuyét vé phuong phap tinh toan van téc lan truyén
song chan d6ng do né min

2.2. Po dir liéu thwc nghiém tai mé da voi
Héng Son

Do qua trinh dién ra vu nd rat nhanh, nén méi vu
nd chi thu dwoc tdi da mot div lieu. Bé dam bao cho
viéc phan tich, méi dir liéu phai 1a mét bo sd liédu
mo ta tdt nhat toan bd qua trinh rung déng cla da
sau né. Cac di¥ liéu phai dwoc ddng bd véi nhau.
Do dé, qua trinh thu thap dir liéu can dam bao mot
sb nguyén tac nhat dinh nhu:

- D lieu song chan dong dwoc thu thap dé
phan tich la cac bé dir liéu ghi chép déy du va lién
tuc theo thoi gian vé qua trinh dao déng cla céac
hat @& do anh hwéng ctia né min;

- Cac vu nd min dwoc theo ddi va ghi chép di¥
lidu la cac vu ndé min vi sai dwoc thwe hién trén
cung mét khu virc;

- Thiét do va ghi di¥ liéu dwoc st dung la
Blastmate Il (Hinh H.2), day la thiét bi do rung
chan chuyén dung, dap (rng tiéu chuan ky thuat;

- Huwéng 1ap dat thiét bi do so voi hweng khéi
nd; Phuong phap, quy trinh do khong dbi;

An Instentel model of selsmograph

A Deltaseis model of selsmograph

H.2. Thiét bi do song chan déng né min
Qua trinh do thwc nghiém tai méd Héng Son
duoc thwe hién bdi chuyén gia do chan déng nb
min thudc Trwerng Dai hoc M6 - Dia chéat. Cac diém

Bang 1. Cac trudng hop xay ra khi tinh toan téc dé lan truyén song

Vitrido

sai AT nhu'mo ta 6 truong hop (1)

562 - Néu khodng cach CA>(B, hai dinh song triing vao nhau nhu md ta & trudng hgp (2)

Chu thich
S01 Khoang cach CA=(B, hai dinh song la dc lap: khoang thdi gian giita hai dinh song sé xap xi thoi gian vi

(Cong thuc tinh
Khong xdc dinh

(CA-(B)/ AT

- Néu khodng cach CA=(B, hai dinh song la ddc lap, khoang thoi gian giifa hai dinh séng la At nhu mé té

@ trudng hop (3) va (4)

$63 Khoang cach CA=(B, hai dinh song la ddc lap, khoang thdi gian giita hai dinh song la At nhu mo ta ¢

truong hop (3) va (4)

S04 Khoang cach CA-CB=AB=a (m), hai dinh séng la ddc Idp, khodng thdi gian giita hai dinh song la At nhu

md t& 6 trudng hop (3) va (4)

|CA-CB]/ |AT -A|
|CA-CBJ/ |AT -At]

a/(AT-At)

CONG NGHIEP MO, SO 6 - 2022
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do dwoc dat phia sau & khodng cach nhét dinh bai
nd dé& dam bao an toan ma van thu dwoc di liéu
(Hinh H.3).

H.3. Do thuc nghiém tai mé da véi Hong Son, Kim Bang, Ha Nam

3. KET QUA VA THAO LUAN

Trén co s& ly thuyét c6 dwoc, quy trinh phan
tich va thuat toan tinh toan dwgc xay dwng nhu mé
ta trén Hinh H.4.

Tap hop di liéu séng chén dong mo ta van téc dao dong hat
d4t da, Va so dd vi sai ctia vu nd

v

Phan tich so qé vi sai d& xac dinh quy luat kich nd, cac mién
tan s (ng véi cac dinh séng cé thé xay ra

v

Lwa chon, tap hop nhém cac dinh séng thudc cac mién tan sé da xac dinh

'

Xac dinh khoang thoi gian gitra cac dinh theo tirng nhom tuong &ng

v

Ddng bo céac khoang thoi gian gitka cac dinh séng véi khoang thei gian vi
sai twong rng

'

Nai suy, xac dinh van téc lan truyén séng ch&n dong tir cac khoang thoi
gian nay va khoang cach gitra cac hang, cac |6 khoan

‘ Xéc dinh van toc trung binh, dua ra két qua

Cap nhatbo dir ligu méi
goila mang M[n]

[ L&y tri tuy@t d6i cia céc phan ti: M[n] = M[|n]] ]

v

n = SG phan tir
f=Mien tan s6 can tim, T=1/f = Chu ky Idy mau dé xét
0 = Thoi diém bat dau xét
S =58 mau do trong 1 giay
Q[t] = mang chira thoi diém xudthién dinh séng
Vref=T.S (vitri cn tim dinh séng)

T

4
S
Vref<n
3]

Sta = Vref - 0.05.S; Sto = Vref +0.05.5; (Khoang 1an can dé tim dinh séng)
SL_P=0 (s& lwong dinh tim duwoc)

v y

i = Sta (gia tri dau caa bién chay) ‘ j=i+1

Gia tri dinh Max = 0; Théi diém ¢6 dinh séng Vt=i;

DeltaT[j]=Q[j+11-Q[j]
(Mang chtra céc khodng thoi
gian gitra cic dinh s6ng)

t=Vt.(1/5)
SL_P=SL_P+1
Q[SL_P-1]=V(Max,t)

H.4. Quy trinh phan tich va thuat toan xac dinh dinh song
tuong iing thoi diém nd

(Pl CONG NGHIEP MO, SO 6 - 2022

Trén co s& quy trinh phan tich va di¥ liéu thwc
nghiém, bai bao gi&i thiéu két qua phan tich 2 vu nd
goi 1a HS1 va HS2, dwoc thyc hién trén phan mém
Matlab. Cac thdng sé nd, dir lieu do thwec nghiém,
dang so dd vi sai dwoc thé hién twong ¢ng tai
Bang 2 va cac Hinh H.5 va H.6.

Bang 2. Mét s6 théng sé clia cac vu nd min HS1 va HS2

STT Loai théng sé (don vi) HS1 HS2
1 Téng lugng thudc nd (kg) 1136 2040
2 Llugng thuéc né trong mot 16 47,3 51
khoan (kg/10)
3 Tongs6 16 khoan 24 40
4 Khoang cach cdichang—caclo (m) 33-38 33-38
5  Cacmiicthai gian cla kip visai (us) 17,25,42 17,25,42
6  Khodng cach do (m) 530 517
7 Thai gian ghi dr liéu (s) 2 2

68ms 42ms

H.6. So dd vi sai sir dung tai hai vu né HS1 (trai) va HS2 (phai)
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Cac két qua phan tich dwoc thé hién trén Hinh 7, Hinh 8 va théng ké trong Bang 3.

T:0.1035
A:0.0315

"

L]

Bol - | T o T R Lol 1 1
0 DUNT 0034 081 0087 0.0A4 G107 D18 0133 0152 @A77 ol ors (%] 0.4
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H.7. Két qua xac dinh nhém cac dinh song theo truc L va téng hop PPV ciia vu né HS1
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H.8. Két qua xac dinh nhém cac dinh séng theo truc L va téng hep PPV ciia vu nd HS2
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Béng 3. Tong hop két qua phan tich (don vi tinh: m/s)

Vuné
Két qua tinh theo dif liéu clia truc L
Khoang dao ddng gid tri van tdc lan truyén tinh toan
Vén tdc trung binh khi phén tich theo nhém 1 (mau do)
Van toc trung binh khi phan tich theo nhém 2 (mau xanh)
Vén tdc trung binh chung
Két qua tinh theo dif liéu PPV
Khodng dao dong gia tri van toc lan truyén tinh todn
Van toc trung binh khi phan tich theo nhém 1 (mau do)
Van toc trung binh khi phan tich theo nhom 2 (mau xanh)

Van tdc trung binh chung

Vu né HS1 c6 quy mé nhd hon vu nd HS2, so
dd vi sai don gidn hon du c6 cung dang. Két qua
tinh toan va phan tich cho thay khoang gia tri dao
dong cta HS1 nhd hon HS2, diéu dé hoan toan
phu hop véi cac két qua thuc nghiém. D6 1a béi khi
so dd vi sai cang phtrc tap, sw giao thoa, tac dong
|an nhau gilra cac séng &ng suat nd va séng chéan
dong cang phurc tap, cac dinh séng twong trng voi
thoi diém nd dé bj day 1&ch di hoic bién mét,

Két qua trong Bang 3 cho thay gia tri van tbc
trung binh tim dwgc khi str dung di liéu theo truc L
(s6ng doc), va di¥ liéu tdng hop (PPV) véi ca 2 vu
nd la twong dbi gibng nhau va phu hop véi dang cau
trac da vai [1]. Cac két qua tinh theo di liéu PPV cé
dai bién thién rong hon so véi dir liéu séng doc.

Qua trinh phan tich cho théy, v&i méi bd div liéu
séng chan doéng, néu s dung cac dinh séng phia
xa théi diém dinh séng dau tién, két qua tinh cang
c6 d6 sai léch Ion. Cac dinh séng dau tién thudng
day du va twong (ng véi thdi diém nd. Trong sb
3 thanh phan cta séng chan déng (séng doc — P,
séng cat — S, séng Rayleigh — R) thi séng P lan
truyén nhanh nhéat. Do do, & giai doan dau nay,
séng PPV thu dwoc co ban chinh la séng P. Do
vay, néu chi s dung cac dinh séng & giai doan
dau, cé thé lva chon sir dung di¥ liéu séng P hay
PPV la khéng co sw khac biét.

(El CONG NGHIEP MO, SO 6 - 2022

HS1 HS2
590 - 3200 470 - 4300
1659 1511
2171 2680
1915 2096
525- 5500 440 - 5050
1547 1435
2383 2637
1965 2036
4. KET LUAN

»Van tbc lan truyén séng chan dong khéng phu
thudc vao cac théng sd né ma chi yéu phu thudc
vao tinh chat co' ly va cAu truc da khu vc né min.
Do d6, gia tri nay chinh |a théng s6 mé t& mét cach
gian tiép tinh co ly ctia da, day la théng tin quan
trong trong ky thuat thiét ké va thuc hién cac vu nd
min khai thac trén mé 16 thién. Khi di liéu dwoc sb
hoa, viéc phan tich sé tré nén dé dang hon véi sy
hé tro cia may tinh va phan mém;

>Thu thap di li&u chan dong va phan tich nham
dinh hinh van tdc lan truyén séng tir chinh cac vu
nd dang dwoc thwc hién, sau d6 téng hop di liéu,
phan tich loai bé sai sé6 bang cac ky thuat loc nhw
Kalman, va ky thuat téi da héa ky vong (Expectation
Maximization _ EM) [11] c6 thé xac dinh dwoc mot
cach gian tiép hién trang da khu vuc nd. Trén co
s& do, c6 thé ’ng dung mang no ron nhan tao dé
xay dwng moé hinh quan hé gilra moét hoac mét vai
théng sb nd (vi du thdi gian vi sai) véi van téc lan
truyén séng chan dong trong diéu kién cac thong
s6 con lai khong d6i. M6 hinh sé 13 tién dé cho viéc
didu khién qua trinh nd nham dat hiéu qua pha v&
doéng thei gidm mac d6 chan déng ra méi truengd
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DETERMINATION THE PROPAGATION VELOCITY OF BLASTING SHOCK WAVE
AT HONG SON LIMESTONE QUARRIES BY NUMERICAL DATA ANALYSIS
ON MATLAB SOFTWARE
Dao Hieu, Dang Van Chi

ABSTRACT
When performing mine blasts, physical-mechanical parameters of the rock in the blasting area are

very important information. It directly affects the choice of solution and blast parameters. Apply numerical
analysis methods of using a database of shock waves after each explosion to determine the propagation
velocity of the shock wave can help to describe somewhat the image of the geological structure of the
explosion area. This paper introduces the application of techniques to analyze shock wave data obtained
from delay blasting at Hong Son limestone quarry, Kim Bang, Ha Nam. The analysis was performed using
Matlab software with digitized data. The analytical results are described in detail in the paper.

Keywords: seismic wave, neural in blasting, Hong Son, digital data, Matlab.
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TREN CO SO XEM XET CAC MUC DO NUT NE DAT BA
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Hién nay, nhu céu thj trwong da bp Iat tvong déi Ién. Cac mé dé ép l&t ngay cang khai thac xuéng
séu véi chiéu cao va géc nghiéng b mé Ién, trong diéu kién da ctng nhiéu nit né, tao ra nhiéu rii ro
trong hoat déng khai théc mé. Bai bdo dé xuét phuong phap phan tich 6n dinh b mé cho cac mé da
bp Iat trong diéu kién murc d6 nut né khéac nhau théng qua chi sé dé bén dia chét (GSI): théng sé hinh
hoc b mé duorc tién hanh thu thap thuc té bang céng nghé may bay khéng nguoi lai (UAV), danh gié
6n dinh bo mé bang phuwong phap phéan tir hitu han (FEM), déc tinh co hoc khbi dé st dung tiéu chuén
trirot Generalized Hoek Brown, hé sé 6n dinh duoc xéac dinh duwa trén ky thuat gidm do bén cét (SSR)
v6i phdn mém Phase?2 V8.0, duoc ap dung cho mé da ép lat Nui Ngang, Binh Binh, gép phan nhén biét
vai tro clia nit né trong dénh én dinh dé co6 thé thiét ké bo mé hop ly trong cac mé da dp lat cé nivt né.

Tir khoa: da Op lat, bo mé, phan tir hitu han, GSI.

1. DAT VAN BE

D4 6p lat tw nhién Viét Nam gdm cac nhom da
granit, da véi, da marble, da phién thé hién do lién
khdi, khéng bi khe nit tw nhién lam gian doan cé
mau sac dod van bong khac nhau. D4 6p lat tw nhién
dwoc (ng dung ngay cang nhiéu trong doi sbng
nhw 6p twong, lat nén, via he,...Viét Nam co tri
lwong da bp lat I6n, phong phu vé ching loai, hoa
van, d6 bén va do cirng [1]. Trong d6, da 6p lat
nhém granit gém da gabro, da granit den xam, den
trdng, mau héng, mau phét vang cé triv lwong lén
tap trung & cac tinh Nam Trung B va Tay Nguyén
[1]. Hién nay, cac md da 6p lat granit khai thac
xudng sau, st dung céng nghé cwa cat hién dai
nhw may cwa dia, may cwa day kim cuong,... cO
thé tan thu tdi da trv lwong lam cho b& mé cao
dén hang tram mét, déc I1&n hon 75° dan dén bey
mo c6 nguy co mét an toan rat cao, cé kha nang
sup d6 do ton tai cac hé thdng khe nit bén trong
bd. Do sw phat trién ciia hé théng khe nit c6 anh
hwéng dén do bén tdng thé cha khéi da trong bd
mé, viéc danh gia xac dinh cac khe nit gap nhiéu

(Bl CONG NGHIEP MO, SO 6 - 2022

kho khan. Do vay, mirc d6 n&t né khac nhau anh
hwéng dén do bén tdng thé ctia b md. Trwée tién,
viéc xac dinh cac théng sb hinh hoc bd mé cing la
van dé can quan tdm vi cac b& mé nay cao, déc,
dai bo hep rat kho khan cé viéc xay dwng ding
hinh dang b&. Nhwng hién nay, v&i sy phat trién
cobng nghé do vé sir dung may bay khéng ngwoi lai,
théng sb hinh hoc b& mé sé dwoc thu thap nhanh
va chinh xac bang cac blrc anh cé d6 phan giai
cao dwa vao xay dwng md hinh sbé bé mat b mé
(DSM) [2]. Banh gia mrc d6 nirt né dwoc danh gia
bang phwong phap khéo sat thuc té ngoai thuc dia
bang dia ban va thudc day khao sat theo tuyén [3].
Céc khe nit nay dwoc thu thap dé gidp phan loai
khéi da theo chi sbé khéi da (RMR), da duoc tac
gid Bieniaski d& xuat dwa trén danh gia cac tiéu
chi trong khdi da nhw théng sb d6 bén nén mot
truc khdi nguyén, chi tiéu chat lwong da (RQD),
khoang cach khe nit va hwéng khe nivt [4]. Chi
sb khéi da da dwoc Bieniaski chi ra nhung chuwa
phai 1a thong sb toan dién dé danh gia khéi da. Sau
nay, tac gia Hoek Brown dwa ra mét chi sé téng thé
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danh gia mirc d6 nirt né khoi da la chi s6 dd bén
dia chat (GSI), chi s nay chia khéi da theo mirc do
nirt né thanh 6 loai tlr da nguyén khbi dén khéi da
nirt né hoan toan. Chi sé nay da dwoc Hoek Brown
khai quat thanh tiéu chudn danh gia do bén khdi
da Hoek Brown va da dwoc hang Rocscience dwa
vao la mét tieu chuan dac trung xac dinh dd bén
khéi da [5]. Cung v&i sw bung nd clia phwong phap
sb trong viéc danh gia én dinh b mé nhw phwong
phap phan t& hiru han, phwong phap phan ti roi
rac, phwong phap phan t& hitu han dwoc st dung
nhiéu hon vi st dung duoc véi quy mé bor mé lon,
khéi lwong tinh toan it hon. Phuwong phap sb dua
trén phwong phap phan ti hiru han (FEM) da dwoc
hang Rocscience phat trién két hop véi ly thuyét
giam do bén cat (SSR) dwa ra dwoc hé sé 6n dinh
b& mé tao thuan lgi trong viéc danh gia so sanh
v&i phwong phép truyén thdng can bang gi¢i han
(LEM) da dwoc st dung ttr lau. Phwong phap nay
ciing da dwoc ap dung trong viéc danh gia 6n dinh
bo mé va bai thai [6]. Do do, viéc danh gia 4n dinh
b& md cho cac mé da 6p lat 1a viéc lam can thiét va
kha thi vi cac mé nay da cirng nhung ton tai nhiéu
nit né trong dd, gitp hiéu dwoc sw tac dong cla
nrt né t&i dd 6n dinh b md. Nghién clru dwa ra
&ng dung tinh toan cho mé da ép lat Nui Ngang,
tinh Binh Binh.

2. NOI DUNG NGHIEN cUlrU

AV

¥
:

RMR/GSI

M hinh
co hoc

FEM/SSR 9

‘ I

Hé 58

én dinh

H.1. S¢ dd danh gia on dinh bé mé

Thu thip Chyp dinh Do bé sung cac didim THU DO LEU
GLP.CP LAY eno dé Indu cin)
from- \ a
E w0 Ly oo uu
Tinh todn sai s8 Lip bin db DANH GIA 5A150 &
trung phwrang, dija hinh X0 ¥ 56 LIEW
X KAY DUNG HiNH
Mt clic bir mé DANG B MO

H.2. Quy trinh xay dung thdng sd hinh hoc b mé.

Viéc danh gia on dinh bd Mo 1a mot viec lam
phtrc tap doi héi thu thap thong tin hinh hoc bd mé
dang tén tai, & bén khdi da trong bd va lwa chon
phwong phap danh gia. Bai bao dé xuét viéc thu
thap théng sé hinh hoc bang s dung céng nghé
mé hinh dia hinh, xay dwng mat cat ngang bang
cbng nghé may bay khéng ngui lai. Trong khi do,
dd bén khéi da trong bd mé duoc thu thap két hop
gitra thi nghiém trong phong va khao sat ngoai thwc
dia. Khao sat mirc do khe nivt dwoc khdo sat ngoai
thue té dwa trén chi sé khéi da (RMR), chi sb do
bén dia chat (GSI), két hop v&i viéc xay dwng mo
hinh tinh chat co hoc dét da theo tiéu chuan Hoek
Brown. Phuong phap danh gia én dinh dé xuét st
dung phwong phap phan t& hiru han (FEM) két
hop v&i ly thuyét gidm bén cat dat da (SSR) (xem
Hinh H.1)

2.1. Phwong phap nghién ctru

2.1.1. Xédc dinh théng sé hinh hoc bé mé

Quy trinh xay dwng dwoc thé hién trong Hinh
H.2 nhu sau:

1. Xay dwng céac diém GCP, CP va do dac céac
diém cao dd b sung:

Diém khéng ché mat dat (GCP-Ground Control
Point) 1a cac diém dworc thiét [ap truéc khi bay chup
dung dé nan anh vé toa d mong mudn. Diém kiém
tra (CP-Check Point) 1a cac diém dung dé danh gia
dod chinh xac cla két qua. Xay dwng GCP va CP
tuy theo dién tich va hinh dang cla khu vyc khao
sat, it nhat [a 5 diém trén 10 ha [7]. Cac diém do
cao do dung dé bd sung vao khu vuwc khuét, cé
nhiéu cay cb6i hodc thuc vat phi day déc. Dua trén
anh vé tinh ma khoanh vao nhirng noi can do dac
bd sung cho viéc thanh lap ban dé dia hinh.

2. Thiét ké bay chup bang UAV:

Thiét ké tuyén bay chup théng qua phan mém
DJI Pilot trén hé diéu hanh Android. Dang tuyén
duoc thiét ké bang ché do Linear Flight Mission,
con dang ving dwoc thiét k& bang Mapping. Théng
sb quan trong trong thiét ké bay la dé cao bay chup
va do chong pha anh.

D6 cao bay chup dwoc thiét ké theo cong thirc
(1). Tuy vao d6 phan giai mat dat mong mubn dé
thiét k& d6 cao bay chup phu hop. B6 chdng phu
anh 14 ti 1& chéng lan gitra cac anh theo chiéu doc
va chiéu ngang khoéng 80% va 70%.
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H== fxGSD (1)
S

Trong d6: H la chiéu cao bay dwoc thiét ké cho
UAV (m); GSD la kich thuwéc diém anh can chup
(m); f la tiéu cw clla may anh (m); S la kich thwéc
pixel.

3. Xtr ly anh:

Anh sau khi chup sé& dwoc dwa vao phdn mém
Pix4DMapper phién ban Trial [8] d& xt ly. Phwong
phap xt ly bét ngudn t» phwong phap Structure-
from-Motion (SfM). Phuong phap SfM hoat dong
theo cling nguyén ly ctia phép chiéu anh lap thé,
dé 1a xay dwng mé hinh 3D dya vao viéc chéng
hang loat cac birc anh lai v&i nhau. Nh& vao quy
trinh xt ly 13p di 13p lai nhidu 1an, mot bd di liéu
gdm nhiéu thudc tinh x, y, z va mau sac sé duoc
trich xuat tw ddng tir cac hinh anh chdng chéo lén
nhau [9]. Quy trinh x& ly &nh bao gdm bén budc
chinh 1a nn chinh anh va x ly tao ddm may diém
so bd. Nan chinh anh dwoc thyc hién bang cac
dinh vi hwéng bén ngoai bang cac diém GCP trong
ray Cloud. Cac diém GCP duwoc tim va danh dau
trén anh trong phdn mém. Sau khi hoan thanh tat
danh d4u cac GCP, buérc tdi wu hoéa dén nan chinh
lai toan bd khu vire. Tiép theo Ia qua trinh xt ly tao
dam may diém, thanh |ap mé hinh s d6 cao (DEM)
va anh tryc giao. Két qua xuét ra 1a mot dam may
diém (point cloud), mé hinh sb d6 cao (DEM) va
anh tryc giao.

4. Xay dwng mat cat bo mo:

M6 hinh sé d6 cao (DEM) va anh truc giao
dwoc dua vao phan mém QGIS két hop vai cong
cu Terrain profile dé tao ra mat cat dia hinh bd mé
theo y mudn. Mat cat cé thé dwoc xuét ra dang anh
va dang autocad.

2.1.2. Xay dwng mé hinh ddnh gia 6n dinh

Phwong phap phan t& hitu han (FEM) da dwoc
(ng dung nhiéu trong phan tich &n dinh b& mé. Mot
trong nhirng ky thuat cho phan tich én dinh bd mé
dwa vao FEM 14 céch tiép can theo ky thuat giam
dd bén cét (SSR). Cach tiép can nay cé ndi dung
don gian do gidm dwdng gi¢i han bén dat da bang
mét hé s6 &n dinh va tinh todn md hinh FEM b md
dén khi bién dang I6n khéng thé chap nhan duoc.

Ky thuat SSR cho phéan tich dn dinh bo ma lién
quan t&i phan tich phan t& hiru han dé xac dinh
nhan t6 gidm (ng suéat (SRF) hoac gi4 tri hé sb 6n
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dinh két ndi ber dbc téi gidi han trwot. DO bén cat
cla dat da trong mé hinh phan t&r hiru han cia be
md gidm bdi hé sb &n dinh (SRF). Phan tich phan
t& hiru han cGia md hinh nay dwoc thuc hién dén
khi gia tri gi¢i han SRF gay ra méat 6n dinh b& mé.
M6t b md duoc coi mat &n dinh véi ky thuat SSR
la khi mé hinh phan t& hiru han ctia né khéng hoi
tu trong pham vi dung sai cho phép.

Déi véi khéi da, tieu chuan Hoek-Brown dwoc
st dung xac dinh dd bén khéi da. Tiéu chuan ap
dung cho khdi da |a khéng tuyén tinh, bang viéc
xac dinh do bén be mé trong mdi quan hé gitra (rng
suat chinh I&n nhat va (rng suét chinh nhé nhét qua
cbng thwc (4) [6]:

0= 0,40, (m, T+ 5)° @)
O-ci
GSI-100
=X D) (3)
e OS100 @
s =exp( 93D )
a:%_l_%(efGSl/lS _6—20/9) (5)

Trong d6: oci la d bén nén mét truc trong
nguyén khéi, MPa; m. la hé sé giam yéu cAu truc
trong nguyén khoi; m, la hé sé giam yéu céu tric
trong khéi da; GSI |a chi s6 do bén dia chat; D 1a hé
sb x40 16n khéi da; s va a la cac hé sb.

Déi véi tieu chudn Hoek-Brown, (rng suét phap
tuyén va phap tuyén dwoc biéu dién qua ng suét
chinh I&n nhat va nhd nhét trong cdng thire (6) va (7):

o g
1+ am,(m, —+s)""
O.i (6)
o .
2+am,(m,—>+s)""
o,

ci

r=(0,-0;)

o
am,(m, —>+s)""

% (7)

o
2+am,(m, —>+5)""
o

ci

1
O, :5(0'1 +O—3)_E(O'1 -03)

Khi danh gia bo mé véi ki thuat SSR, cac buéc
thwc hién nhw sau:

- Giam dwdng bao d6 bén béng nhan té 6n dinh

- Xac dinh cac théng s md hinh dé bén mai xac
dinh dwérng bao do bén thap hon.

- S dung céc théng s6 méi phan tich mé hinh
phan t& hiru han theo dan héi- bién dang.



NGHIEN ClPUVA TRAODOI

KHAI THAC MO

Do d6, duwtng bao dd bén cét thap hon theo
Hoek-Brown bang hé sé 6n dinh F, dwoc xac dinh
b&i cong thirc (8):

o _
\/1 +am,(m, —+s)""

z_orig o 1
Tred — :(0_1_0_3) O_cz —
2+am,(m, —>+s5)""
O-ci
(o2 red _
\/1+a.mbr6d(mbr2d03+s”d)” -
=(0,-03) = (8)

d d O dN a1
2+am, " (m, = +5"")°

Trong d6: t°9 |a dd bén cat dwdng bao d6 bén
ban d‘éu; Tred’ csred’ mbred’ sred v gred I3 cac théng
s6 xac dinh b&i dworng bao dd bén thap hon.

Khéo sat thu thap cac théng sb thuc té vé mic
do nit né va diéu kién tw nhién bo mé dwoc thwe
hién d& danh gia theo chi sé khéi da (RMR) va chi
sb dod bén dia chat (GSI). Panh gia khdi da theo
chi s6 RMR da duoc tac gia Bieniaski dé xuat dua
trén danh gia cac tiéu chi trong khéi da nhw théng
sb d6 bén nén mot truc khdi nguyén, chi tiéu xac
dinh chét lwong da (RQD), khoang cach khe nurt
va huwéng khe nit [4]. Trong cong thirc tiéu chun
Generalized Hoek-Brown thi chi s GSI dwoc dwa
vao xay dwng mé hinh dd bén dat da, qua do chi
s6 GSI dwoc tinh toan qua chi sé6 RMR theo céng
thare (9) [10]:

GS| = RMR®-5 9)

2.2. Nghién ctru ap dung tai mé da 6p lat Nui
Ngang, tinh Binh Dinh

2.2.1. Gi&i thiéu vé mé

M6 da 6p lat Nui Ngang thudc thudc dia phan
xa Cat Nhon, huyén Phu Cat, tinh Binh Binh. Md
khai thac da gbc granit biotit phan bd tir cao do
+30m dén +140m, v&i d6 dbc swon trung binh tir
(20°+30°) d6i chd c6 do déc Ién hon (dén 350). M6
nam céach thanh phd Quy Nhon khoang 40km vé
phia bac theo Québc 16 1A dén thi trAn Ngd May,
sau do theo dwérng 6 td noi tinh xuéng xa Cat Nhon
khoang 10km la khu mé ndi Ngang, mé ndm &
swon phia Nam nui Ngang.

2.2.2. Xay dwng hinh hoc bé* mé

Xay dung théng sb hinh hoc b mé cho mé da
Nui Ngang dwoc thwe hién bang cong nghé may
bay khong ngui lai (UAV) DJI Phantom 4 pro v2,

v&i thwe hién dinh vi do 3 diém GCP va 2 diém CP,
thwe hién bay bang phan mém DJI pilot, xay dung
mé hinh bang phdn mém Pix4Dmapper tao ra moé
hinh d6 cao DEM va anh tric giao (xem Hinh H.3).
Két qua dwoc xt ly trén phadn mém QGIS dé tao ra
mat cat ngang, trong khu mé tién hanh xay dwng 2
mat cat dac trwng twong (ng véi vi tri md co chiéu
cao bo 16n nhét (xem Hinh H.4, H.5).

H. 3. Anh truc giao mé da op lat Nui Ngang va vi tri cac mat cat

H. 4. Hinh dang b mo trén mat cat A

H. 5. Hinh dang b& mé trén mat cat B

2.2.3. Xdc dinh cédc théng s6 mirc dé niet né,
dac tinh co hoc da

Trong diéu kién md, viéc thu thap théng tin mirc
do nit né, dac tinh co hoc da va cac diéu kién thuc
té theo chi s6 RMR. Bai bao dwa ra 4 trudng hop
trong phan loai khéi da tir trang thai nguyén khéi
dén dat da nt né manh, cac théng sé dwoc thé
hién trong Bang 1.
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Bang 1. Cac thong tin thu thap theo chisé RMR

T Théng sé Panguyénkhéi  Khenitphintan  Khenithéthéng  Da niit né manh

1 Do bénnén mot truc (MPa) 94,6 94.6 94,6 94.6
2 Trong lugng riéng dat da (kN/m?) 26,78 26,78 26,78 26,78
3 RQD (%) 100 100-90 75-50 50-25
4 Khodng cach khe nut (cm) - 30-100 60-20 20-6
5 D0 mékhe nit (mm) - 0,1-0,5 0,5-2,5 2,5-10
6 Kéo dai khe nut (m) > 10-20 10-20 3-10
7 Dogoghé - g0 ghé g0 nghé g0 ghé nhe
8  Bémadtkhendt - Phéng Phdng Phéng
9  (hatlap nhét - Khdng Mém Mém
10  Phong hdéa mat khe ndt - Khong Trung binh Trung binh
11 JRC = 12-16 12-16 8-12
12 Diéu kién nudc khe nt - kho kho kho
13 Phuong phap khai thac may cat may cat may cat may cat
14 RMR/GSI -/100 90/85 70/65 50/45
3. KET QUA phwong phap phan t&r hiru han (FEM), ky thuat

T cac théng tin dau vao tr Bang 1 dwoc dwa gidm do bén cat (SSR) dwa trén phdn mém sb
vao phan mém Rocdata ctia hang Rocscience, lam  Phase2 V8.0 (ban dung thir) cia hdng rocscience.
co s& danh gia cac thong s6 theo tiéu chuan Hoek- Bai bao phan tich 4 diéu kién mé hinh khbi da véi
Brown thé hién trén Bang 2. thong sd hinh hoc clia 2 vj tri mat cat dic trwng bo

Sau khi xac dinh théng s6 hinh hoc b& mé, mé mé dwoc thé hién qua Hinh H.5 dén H.12.
hinh khéi da, bai bao phan tich 6n dinh b mé bang

Bang 2. Cac théng s6 mé hinh khéi da theo tiéu chuan Hoek-Brown

T Thong so Nguyén khoi Khenutphantan  Khenidthéthéng  Danitné manh
1 RMR/GSI 0/100 90/85 70/65 50/45

2 Tilémodun 425 425 425 425

3 M0 dun dan hoi khoi da (MPa) 39977 37253,7 25398,3 8991,8
4 m 32 18,728 9,168 4,488

5 s 1 0,1889 0,0205 0,0022
6 a 0,5 0,5 05 0,508

7 Do dinh két khdi da (MPa) 16,341 11,126 8,114 6,252

8  G6cndi ma sat khoi dd (d0) 54,11 50,59 45,04 39,10

9 D0 bén nén mot truc khoi da (Mpa) 94,6 41,088 13,431 4,241
10 Do bén toan bo khoi da (Mpa) 100,907 62,128 39,215 26,275
11 D bén kéo khoi da (Mpa) -2,95 -0,9541 -0,2112 -0,0468
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H. 9. Mt cat A: GSI= 65, SRF=5,01

H.11. Mat cat A: GSI= 45, SRF=2,23

Tl cac gia tri GSI =100; 85; 65 va 45 trén 2 mat
cat A va mat cét B thu duwoc gia tri SRF thay dbi
giam dan trén méi bd. Sy thay déi nay duoc thé
hién trén dd thi thé hién quan hé gitra gia tri GSI
va gia tri SRF qua Hinh H.13. Tir d6 thj thay rang
khi gia tri GSI gidm thi gia tri 6n dinh b md SRF
ciing thay dbi gidm nhanh. Trén mdi méat cat gia
tri SRF khac nhau 1a do sy sai khac vé théng sb

H.10. Mat cat B: GSI= 65, SRF=4,9

H.12. Mat cat B: GSI= 45, SRF=2,12

hinh hoc b& md. Diéu nay chirng té mirc dd nit né
cang manh (hay khoang cach cac khe nwt trong hé
cang nho) thi gia tri GSI cang nhéd va hé sé 6n dinh
SRF ciing nho theo. Qua d6, d6 nit né trong md
da bp lat la mét trong cac thong sb quyét dinh cac
thong sb thiét ké hinh hoc b& mé (chiéu cao va géc
nghiéng bd). Viéc danh gia va thiét ké b md can
quan tdm hon mirc d6 nirt né trong cac mé da bp
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lat nham tao diéu kién thu hoi t6i da tai nguyén va
gidm cac rui ro an toan bo md.
- ] _ Quan hé GSI va SRF
—+— M3t cat A
=== Mat cat B /i

15

Hé sé én dinh (SRF)

40 50 60 70 80 90 100
Chi st d bén dia chat (GSI)

H.13. Do thi quan hé giiia chi s6 GSI va hé sd on dinh SRF.

TAI LIEU THAM KHAO

4. KET LUAN

> M6 déa 6p lat granit ngay cang khai thac xudng
sau, goc nghiéng b déc nham tan thu tai nguyén
triv lwong da bp lat, ting hiéu qua cho mé nhung
cling tiém &n nhiéu rdi ro vé an toan trong qua trinh
mé hinh thanh va phat trién. Phan tich danh gia én
dinh cho thuc trang b md da 6p lat bang thu thap
théng tin hinh hoc b&» mé bang cong nghé UAV,
danh gia &n dinh bang phwong phap phan to hivu
han FEM va ky thuat SSR, giup tang mirc dé tin cay.
Mrc d6 nirt né clia méd dworc xac dinh thong qua chi
sb khbi da RMR va chi s6 dd bén dia chat GSI ¢
anh hwéng dén In dén do 6n dinh bo md, va da chi
ra rang v&i mé da cirng nhw mé da granit 6p lat thi
mrc do 6n dinh ngoai phu thudc vao hinh hoc b&
mé con phu thudc Ién vao mirc dd nit né dat da.

> Céc md da bp lat ndi chung va da 6p lat granit
néi riéng &p dung cong nghé cua cét hién dai gitp
tang goc nghiéng bd mé 16n, nhwng can quan tam
xem xét vé chiéu sau khai thac cling nhw mirc d6 nirt
né d4t da dé lwa chon géc nghiéng bd mé phi hopd
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LOI CAM ON
Noi dung nghién clru nghién ctru trong bai bao dwoc hd tro kinh phi tir D& tai nghién ciru khoa hoc
céng nghé cép co s& ma sb T22-36 cla Trwong Pai hoc M - Dia chét.

PIT SLOPE STABILITY ANALYSIS FOR GRANITE QUARRIES
ON THE BASIC OF CONSIDERING THE DEGREE OF ROCK FRACTURE

Pham Van Viet, Nguyen Anh Tuan, Pham Van Hoa,
Tran Dinh Bao, Le Thi Thu Hoa, Le Qui Thao,
Tran Huu Trong, Nguyen Tan Phat, Phan Hong Viet

ABSTRACT

Nowadays, due to the market demand for dimension stone, dimension stone quarries have been
exploited more and more deeply with the large height and the large angle of pit slope in fractured rock
mass, causing more risk in quarrying operation. The paper proposes analysis of pit slope stablity for
dimension stone quarries in various fractured rock mass measured through Geology Strenght Index
(GSI). The pit-slope geometry parameters were collected at the field by Unman Aerial Vehicle (UAV). The
pit slope stability assessment was carried out with Finite Element Method (FEM), the rock mass properties
were performed following Generalized Hoek-Brown failure criteria and safety of factor was determined
based on Shear Strength Reduction technique (SSR) in geotechnique software Phase2 V8.0. The study
was applied to a dimension stone quarry Nui Ngang, Binh Dinh Province, contributing to realizing the role
of discontinuities in rock mass to slope stability so that miners could design proper pit slope in fracture-
existed dimension stone quarries.

Key words: dimension stone, pit slope, FEM, GSI.
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HIEN TRANG TiNH TOAN AP LUC TAC DUNG
LEN DUGNG LO NAM DUGI BAI THAI VA XAY DUNG MO HiNH
TiNH AP DUNG CHO MO THAN MONG DUONG

TOM TAT

Nguyén Hiru Sa

Trwong Pai hoc Ba Rja-Viing Tau
Dao Viét Poan, Pang Van Kién
Trwong Dai hoc Mo-Dja chat

Email: daovietdoan@gmail.com

Hién nay nhiéu mé than hdm Io ving Quéang Ninh da va dang khai thac cac via than ndm duwéi bai
thai mé. Nhiéu béi thai mé da dat dén chiéu cao dé thai bang 200+400 m, cé biét Ién dén trén 500 m.
Ap lurc do trong lwong cta khéi da trong béi thai duoc coi la 4p luc nhén tao hinh thanh tir qua trinh dé
thai dét da, vé dinh tinh &p luc nay ciing sé la mét phan ap Iluc tac dung Ién nhitng duong 10 nam dudi
béai thai. Bai viét néu hién trang bai thdi mé va céc via than da, dang va sé khai thac ndm bén dudi bai
thai mé ving Cam Pha, Quang Ninh va dva trén diéu kién thuc té cua bai thai mé than Méng Duong st
dung phédn mém Phase? Iap mé hinh mé phéng khi chwa cé béi thai, kich thuéc mé hinh (600x800)m,
khi c6 bai thai kich thuwéc mé hinh bang thudc (800x800)m dé nghién ctru (ing suét nguyén sinh phéan
bé trong khéi da. Két qué cho thay, gia tri phan bé (rng suét nguyén sinh Ién nhét sigma 1 va tng suét
nguyén sinh nhé nhét sigma 3 trong khéi da tédng dan theo chiéu sau. Gia tri trng suét nguyén sinh khi
chura ¢é bai thai nhé hon khi c6 béi thai. Két qua mé phdng sé gitip cho céc don vi tw vén va thi céng
c6 dinh huéng tinh toén ép luc tac dung 1én cac duong 10 ndm duwdi bai thai mé.

Tir khoa: bai thai, 4p lwc dudi bai thai, phurong phép sé, 4p luc tac dung Ién két cdu chéng 10

1. DAT VAN BE

Hién tai, cac mé than khai thac ham 16 ving Cém
Pha, Quang Ninh da va dang khai thac cac via than
dwdi ndm dwdi bai thai mé nhu: Méng Dwong, Khe
Cham, Dwong Huy, Ha Long, Théng Nhéat, Quang
Hanh.... Céa biét c6 bai thai chiéu cao db thai da
dat dén 540m. Nhw vay c6 thé thay rang, ap luc
khdi dat da thai hinh thanh nhan tao trong qua trinh
ddi thai nay sé la mot phan ap lwc tac dung 1én
cac duwdng 10 phuc vu cho céng tac khai thac bén
dwdi. Hién tai, cac dwong 16 phuc vu khai thac cac
via than nam dwdi bai thai mé dang cé cac hién
twong bi nén bep bép méo, bung nén, bién dang
& cac mirc dd khac nhau. Hién nay, trong céac thiét
ké chéng gitr dwdng 16 dwéi bai thai vung Quang
Ninh van sl dung céac gia thuyét tinh ap lwc cla
Bierbaumer, Terzaghi khi dwdng 16 nam gan mat
dat, con khi dwdng 16 nam & dwéi sau st dung gia
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thuyét tinh ap lwc clda Protodjakonov, Cimbarevich.
Céc gia thuyét ap lwc nay chi k& dén chiéu rong
duwdng 16, hé sb kién cb cla da, trong lwong thé
tich cia da& ma chwa k& dén dang tai trong hinh
thanh trong qua trinh d6 thai. Hién ciing chwa c6
gid thuyét tinh toan &p lwc tac dung lén dudng 10
c6 ké dén ap luc clia dat da thai mo tac dung bén
trén. Chinh vi vay, can thuc hién cac nghién ctru
danh gia trong lwong cta khoi dat da thai trén mat
gay ap luc tac dung lén cac duweng 16 nam dudi khu
vurc bai thai mé dé dwa ra cac giai phap chéng gity
phu hop cho duwéng 16. Bai viét néu va phan tich
hién trang bai thai mé, cac via than da va dang khai
thac dwdi bai thai clia cac mé Khu vwc Cam Pha,
Quang Ninh, hién trang cach tinh ap lwc tac dung
Ién dwdng 16 va gidi thiéu cach tinh ap Iwc tac dung
lén dweng 16 nam dwdi bai thai bang phwong phap
s6 ap dung cho bai thai mé than Méng Dwong.



XAYDUYNG CONG TRINHNGAM VA MO (&,‘

_ = e =
SCN MG MONG DUGNG = = =
]
DAP 9.8 *
5 P fz’o’? ;—‘\ af g g . &
3 *bvv MOON, | XN 790 | M
i3, 3 af G b
5 F . 1, °
° - ol P T Rk i \
z - B
i wam o ]
4P
. L 4 |
MO CAO SON DO THAI ~ 5 N A
310 BAI THAI DONG R 5
CAO SON = { %
2 \
. PR S g Bt =
) MO COC SAU DO THAI 4 3 -
KT KHU DONG +300 = i ua] ¥
CAO SON ] I .,
F-) -
A 4 .
— — T - I PLFCl - 2
KT MO cOC SAU | i CALaN m

H.1. S¢ do dé thai bai thai Dong Cao Son

| DUCNG TEY FEN TRANG DO THM

)
/ { ﬂbg; E-“r.'bcu

y NG 1y
I
”~ ] S
P --———..\BTmr:ﬂa;rEmu'_ ______
~ 2k Céng'y
MIN-"_
ol Saa srla ks e

—\__‘

H.3. So dd dé thai bai thai Dong Khe Sim-Nam Khe Tam

2. NOI DUNG NGHIEN clrU

2.1 Hién trang bai thai Khu Cam Pha, Quang Ninh

Céc bai thai Khu viec CAm Pha, Quang Ninh
bao gébm: bai thai Dong Cao Son, bai thai Bang
Nau, bai thai Bbong Khe Sim-Nam Khe Tam, bai thai
Chinh Bac, bai thai trong L6 Tri. M6t sé hinh anh
va tham sb clia bai thai Khu vwc Cadm Pha, Quang
Ninh thé hién trén Hinh H.1 va Bang 1 [1].

H.2. S¢ dé dd thai bai thai Bang Nau

CUA LO +90

P. HA KHANH

NLYH OW

MB SCN+75
(THAN HA LAM)

MUONG THOAZ'NUGC

L SUGI LO PHONG
KT BAC HUU NGHI \
V14 CANH TAY

KT V14 CANH DONG

H.4. So d6 d6 thai khu vuc bai thai
Chinh Bac

T Bang 1 co thé thay, cac bai thai da db thai
dén merc tr +200 dén +300, con chiéu cao bai
thai 1a 120+540 m. Vé dinh tinh, chiéu cao db thai
cang cao ddng nghia vé&i ap lwc dat da nhan tao
bén phia trén tac dung l1én cac duwdng 16 bén dudi
cang I&n va gay anh hwéng dén do 6n dinh cta
duwdng 10.

Bang 1. Cac thdng s6 cta bai thai viing (4m Pha, Quang Ninh

T Tén bai thai

~N O U B W N =

Bai thai Bang Nau

Bai thai Dong Khe Sim va Nam Khe Tam
Bai thai trong Thang Loi

Bai thai trong Khe Cham Il

Bai thai trong Khe Tam-Duang Huy

Bai thai md than MD (Pong Cao San)

Bai thai trong Lo Tri + Nam L0 Tri, via Chinh

(6tcaomat  Chiéucaobai Gocnghiéng suon
tang thai thai, m bai thai, do
+300 250 2528
+300 200 25+29
+240 390 2125
+300 400 2225
+200 120 2426
+300 270 1728
+300 540 2125
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4’5@‘ XAYDUYNG CONG TRINHNGAM VA MO

NGHIEN CPUVATRAODOI

2.2. Hién trang cac via than dwéi bai thai mé
khu Cam Pha, Quang Ninh

Tai mé than Mong Dwong: Bén dudi bai thai
mé than Méng Dwong la khu viec mé than Méng
Dwong quan ly va khai thac cac via than bao gom:
V.G (9), V. K8, V.7b, VL (7), V.M (6), V.N (5), V.0 (4),
V.4a, V.3. Trong d6 cac via V.G (9), V. K8, V.7b da
tién hanh khai thac, cac via nay khu vwc dwdi bai
thai phan bb & murc tir -150 Ién dén mae +30 [3, 4].

Tai mé than Khe Cham: Bén dw&i bai thai Bang
Nau la khu viec mé than Khe Cham quan ly va khai
thac. Toan bd céac via than thuéc khai trwdng mo
than Khe Cham quan ly va khai thac déu ndm phia
dwéi bai thai Bang Nau bao gom: V11, V12, V13.1,
V13.2, V14.1, V14.2, V14.4,V14.5, V15, V16, V17
hién dang khai thac V.14.2, V14.5 [6].

Tai mé than Dwong Huy: Bén dwéi bai thai Khe
Tam — Dwong Huy la khu viec mé than Dwong Huy
quan ly va khai thac cac via than bao goém: V.6a,
V.6, V.7a, V.7, V.8, V.9, V.10, V.11, V.12, V.13, V.14,
V.15, V.15b. Trong d6 céac via V.13, V.14, V.15,
V.15b da tién hanh khai thac, cac via nay khu viyc
dwdi bai thai phan bd tr mirc +0 dén mirc +100 [7].

Nhuw vay c6 thé thay rang, co rat nhiéu via than
nam dudi khu vire bai thai mé da, dang va sé khai
thac. Viéc nghién ciru vé phwong phap tinh ap lwc
dwéi bai thai tac dung lén cac duwong 16 nam dwdi
bai thai Ia rat cAn thiét, dé Iwa chon dworc loai hinh,
tham sé két cdu chdng phu hop ddm bao dd 6n
dinh cua dwdng 16 trong qua trinh str dung.

2.3. Hién trang cach tinh ap lwc tac dung lén
dwdng 16 nam dwéi bai thai

Hién nay trong tinh toan thiét ké Iwa chon két
clu chbng cho dwdng 16 néi chung va dwéong 10
nam dwdi bai thai mé noi rieng van st dung cac
gia thuyét ap lwc cla Protodjakonov, Cimbarevich,
Bierbaumer, Terzaghi dé tinh toan, cac coéng thirc
tinh ap lwc néc tap trung cla cac gia thuyét nay thé
hién nhw sau [2]:

- Ap lyc néc tap trung theo Protodjakonov

3a2.
anZTY (1)

Trong dé: v - Trong lwong thé tich cta dat da
trén ndc 16, T/m?; a - Nlra chiéu rong duong 16 khi
dao, m; b - Chiéu cao vom pha hdy: m; f = Hé sb
kién cb cua da.

P{ll CONG NGHIEP MO, SO 6 - 2022

- Ap lyc néc tap trung theo Cimbarevich

o aehig?e) a2
2a|P\@MT2) @ (2)
Q=2 —2 /|y
N 3f 90%-¢
a+hth

Trong do: a - Nira chiéu rong dwédng 16 khi dao,
m; h - Chiéu cao dwdng 16 khi dao, m; f - Hé sé kién
cb cla da; v - Trong lwong thé tich clia dat da trén
noc 1o, T/m?3

- Ap lyc néc tap trung theo Bierbaumer

H 90°-
Q,=2ayH [’I-Ztg2 (T‘p) tg(p] (3)
Pidu kién ap dung H < — = (4)
tgz(goT"">tg<p

Trong d6: a - Nira chidu rong dwéng 16 khi dao,
m; H - Chiéu cao tor mat dat dén néc duong 1o, m;
¢: Géc ma sat trong; v - Trong lwong thé tich cla
dat da trén néc 16, T/m3

- Ap lyc néc tap trung theo Terzaghi

— 2a2-V -)\tg(pE
Q=g (1_6 )

®)

Khi chiéu cao tlr méat dat dén néc duong 16 (H)
I&n hon nhiéu so véi nlra chiéu réng dwong 16 (a) thi
_2a%y

" Moo (6)
.2 900-<|> __1+sing
)\_tg (T) ~ 1-sing (7)

Trong d6: a - Nra chiéu rong dwong 16 khi dao,
m; H - Chiéu cao tr mé&t dat dén noc dudng 10,
m; ¢: Géc ma sat trong; A - Hé sb ap luc ngang
v - Trong lwong thé tich cha dat da trén néc 16, T/m3

T cac gid thuyét tinh ap lwc trén co thé thay
rang, cong thire tinh ap lwc cta Protodjakonov va
clia Cimbarevich chi ké dén trong lwong thé tich
cla dat da trén noc 10, chidu réng dudng 16 khi dao,
chiéu cao vom pha hady va hé sb kién cb clia da ma
chwa k& dén chidu sau dat duwong 16 tinh tr mat
d4t. Con coéng tire tinh &p lwc cha Bierbaumer va
Terzaghi c6 ké dén chiéu sau dat duwdng 16 nhung
cling chi ap dung tinh cho cac duwéng 16 nam gan
mat dat hodc phan ctra |6 ndm gan mat dat.

Nhw vay, vé&i nhivng dwéong 16 ndm cach mat dat
tw nhién dén vai trdm mét va bén trén cé bai thai
nhan tao cé chiéu cao 120+540 m nhw da néu &
phan trén thi chwa cé cac chi dan cach tinh ap luc
khéi a4t da tac dung lén duong 16.
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Hién nay, trong thiét ké tinh toan céng trinh
khai thac mé da st dung phwong phap sb dé thuc
hién, cé nhiéu phan mém co thé tinh toan ap lwc
khéi da c6 k& dén nhiéu yéu td6 &nh hwéng nhuw
Flac, Udec, Plaxis, Phase?. Nhw vay, viéc tinh
toan ap luwc tac dung lIén dudng 16 nam dudi khu
vwc bai thai mé cé thé ap dung mot trong cac phan
mém néu trén dé tinh toan cho phu hop véi tirng
diéu kién tai hién trwong.

2.4. Hién trang bai thai mé than Méng Dwong

Pé tién hanh nghién ctu ap lwc mé tac dung 1én
dwdng 16 ndm dwai bai thai mé than Méng Duong,
lwa chon mat cat dia chéat tuyén AA di qua trung tam
mé than Méng Dwong. Mat cat dia chat thé hién bai
thai mé va cac via than ndm dwdi bai thai cta tuyén
AA thé hién trén Hinh H.5 [3].
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H.5. Mat cat dia chat tuyén AA qua khu trung tim mé than Méng Duiong

Trén mat cat tuyén AA tr mirc +30 tré 1én la
phan bai thai md, phan bén dwdi bai thadi mé bao
gdm céc loai khéi da nhu cudi két, san két, cat két,
bot két, via than. Nhwng cac 16p cudi két va san két
khong dang k&, cé chiéu day phan Iép méng, chi
yéu 1a da cat két va bot két co chiéu day phan 16p
I&n. Céc loai da trén mat cat tuyén AA dwoc mo ta
nhuv sau [4]:

+ Tang déa thai: Thanh phan gdm cac tang, hon
da cudi két, san két, cat két, bot két va sét két kich
thwdc khong déng déu, sap xép rat hdn don. Pay 1a
san pham cta qua trinh khai thac 16 thién cia mé

Cao Son, via 10, via 9 va dau 16 via dé ra tao nén,
tang nay chwa 6n dinh. Két cau roi xdp c6 nhiéu
hang héc nhé;

+ Cuoi két: 1a loai da c6 mau xam dén xam sang,
thanh phan hat cha yéu la thach anh;

+ San két: 1a loai da twong dbéi phd bién trong
cot dia tAng, do hat chuyén tiép tr cudi két sang
cat két;

+ Cat két: 1a loai d& phan bé rong rai va phd bién
nhéat trong cot dia tang. Pa c6 mau xam sang, dén
xam toi;

+ Bot két: |a loai da phan bé trong dia tAng gitra
céac via than hodc phan vach tru cac via than. Pa cé
mau xam dén xam den, ciu tao dang phan Iép, gan
két twong déi ran chéc;

+ Sét két: |a loai da phd bién & vach tru hodc
nam kep trong cac via than.

2.5. Xay dwng mé hinh tinh ap Iwc tac dung
I&én dwdng 16 nam dwéi bai thai mé

DPé nghién ctru ap luc tac dung Ién dwong 10
nam dwdi bai mé, nhém tac gia lwa chon phan mém
s6 Phase?. Day 1a phan mém dwoc xay dung trén
co s& phwong phap phan t hiru han, duwgc ap
dung réng rai trong thiét ké cac cong trinh khai thac
mé. Két qua sau khi mé phdng cé thé phan tich tng
suét, phwong chiéu tng suét, bién dang, chuyén
dich clia d4t da, vung pha hay khéi da xung quanh
16 chg, dwong 16, hdm tram... Phan mém Phase?
c6 thé mé phdng dwoc cac phwong phap khai thac
phtrc tap nhw phwong phap khai thac theo hwédng
déc, theo duworng phuwong, khai thac theo tirng
chu ky tién gwong 16 cho, dao 16, ham tram theo
phwong an chia guwong,... [5].

T diéu kién chiéu cao dd thai, dia chat, dia
hinh, diéu kién thé nam cac lép dat da, via than,
chiéu day via than, cu tao via than, cAu tao cac I6p
dat da cua tuyén mat c&t AA qua khu trung tdm mé
than Méng Dwong tién hanh |ap mé hinh mé phéng
v@i tredng hop chwa hinh thanh bai thai moé va sau
khi hinh thanh bai thai mé dé tién hanh nghién ctu
so sanh gia tri phan bd ng suét nguyén sinh tor d6
thay dwoc sy can thiét phai ké dén anh hwéng cta
ap lwc bai thai tac dung 1én dwong 16. Trweong hop
khéng cé bai thai kich thwdc md hinh cé chiéu cao
x rong bang 600m x 800m, trwérng hop ¢ bai thai
kich thwéc mé hinh c6 chiéu cao x réng bang 800m
x 800m. Md hinh mé phéng thé hién trén Hinh H.6.

CONG NGHIEP MO, SO 6 - 2022 vd4
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b. Truding hap ¢d bdi thai
H.6. Md hinh tinh toan ap luc mé tac dung Ién duong lo
M6 hinh mé phéng dworc 1ap trwdng hop khong
bai thai va co bai thai mé co clu tao cac 1op dat
da, than giébng nhw mét cat dia chat cta tuyén mat
cat AA qua khu trung tdm md than Méng Duong.
Nhw vay sé& dam bdo dwoc didu kién twong déng
vé chiéu cao bai thai, sb lvong |6p dat da, sb lwong
via than va thé nam clia cac via than, |6p dat da.
Hay néi cach khac la két qua nghién clvu sé sat voi
didu kién thuc té tai hién trwong.
3. KET QUA VA THAO LUAN
Két qud moé phéng phan bb (rng suat nguyén
sinh I&n nhét sigma 1 va (rng suét nguyén sinh nhé
nhét sigma 3 tai cac vi tri trong khdi da ctia mé hinh
trwdng hop khdng co bai thai thé hién trén Hinh H.7.

Il CONG NGHIEP MO, SO 6 - 2022

B H B BB B B

b. Ung sudt nhé nhdt sigma 3
H.7. Phan bé ting suat nguyén sinh trong khéi da
truong hop khong cé bai thai

T Hinh H.7 c6 thé thay rang, trong trwdng hop
khong c6 bai thai md, gia tri 'ng suat nguyén sinh
I&n nhét sigma 1 va gia tri ’ng suat nguyén sinh
nhd nhét sigma 3 tdng dan theo d6 sau. Tai phan
day md hinh gié tri 'ng suat nguyén sinh 1&n nhat
sigma1 1&n hon gia tri ®ng suat nguyén sinh nhd
nhét sigma 3 bang khoang 2,4 1an.

Két quéa mé phéng phan bd (rng suat Ién nhat
sigma 1 va (rng suat nhé nhét sigma 3 tai cac vi tri
trong khéi da ctia mé hinh trwdng hop cé bai thai
thé hién trén Hinh H.8.
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a. Ung sudt I6n nhdt sigma 1

b. Ung sudt nhé nhdt sigma 3

H.8. Phan bé ting suat trong khdi da trudng hop cé bai thai

T Hinh H.8 cé thé thay réng ciing gibng nhw
trwdng hop khoéng cé bai thai mé thi trwong hop co
bai thai mé gia tri (’ng suét nguyén sinh I&n nhat
sigma 1 va gia tri (’ng suat nguyén sinh nhd nhét
sigma 3 trong ciing tdng dan theo d6 sau. Tai phan
day md hinh gia tri 'ng suéat nguyén sinh I&n nhat
sigma1 1&n hon gia tri ®’ng suat nguyén sinh nhd
nhét sigma 3 béng khoang 3 lan.

Ciing tr k&t qua mé phoéng trén cac Hinh H.7 va
H.8 c6 thé thay thém rang:

- Két qua gia tri phan bd &ng suat nguyén sinh
phu hop véi cac ly thuyét vé cach tinh ng suét
nguyén sinh trong khdi da 1a cang xuéng sau thi gia
tri (’ng suét nguyén sinh cang 16n;

- Gia tri ’ng suét nguyén sinh I&n nhéat sigma
1 va gia tri ’ng suét nguyén sinh nhd nhét sigma
3 trong trwd'ng hop cé bai thai md I1én hon so voi
trong trwdng hop khéng cé bai thai. Diéu nay cho
thay bai thai md 1a mét trong nhirng nguyén nhan
gay ap lwc tac dung 1én duwdng 10, chinh vi vay khi
thiét ké két cau chdng gi» cho dwéorng 16 dao duwdi
bai thai can thiét phai tinh toan ca phan ap lwc do
bai thai md gay ra;

- Do bai thai mé rat da dang vé hinh dang, kich
thuwdc, cong nghé dd thai, thoi gian ton tai cha bai
thai, didu kién nuwéc chira trong bai thai. Chinh vi
vay can ap dung phwong phap sb dé tinh toan ap

lwc k& dén sy anh hwéng cla bai thai md tac dung
lén dwdng 16 ndm dwéi bai thai trong cac diéu kién
cu thé tai hién trwong.

4. KET LUAN

>Khu vuc Cdm Ph&, Quang Ninh hién nay c6
rat nhiéu cong ty khai thac cac via than nam dwdi
bai thai mé va viéc tinh toan ap lwc mé tac dung I1én
két cAu chdng 16 ndm dwdi bai thai mé theo cac ly
thuyét da va dang s dung con rat nhiéu han ché,
khéng phu hop;

>Két quad md phéng voi diéu kién bai thai mé
than Méng Dwong thay rang gia tri (rng suat nguyén
sinh I&n nhat sigma 1 va gia tri ’ng suét nguyén
sinh nhd nhét sigma 3 trong trudng hop chwa hinh
thanh bai thai nhé hon trwdng hgp sau khi hinh
thanh bai thai mo;

> Khi thiét ké két cAu chdng dwéong 16 dao dudi
bai thai moé can ké dén ap lwc do bai thai mé phia
trén tac dung lén két cau chéng 10;

> Do diéu kién hinh dang, kich thwéc, céng
nghé dd thai, thoi gian ton tai cGa bai thai, diéu kién
nwédc chira trong bai thai cia cac bai thai mo hién
nay la rat khac nhau chinh vi vay khi tinh toan ap
lwe tac dung lén dwong 16 dao dwéi bai thai can
phai tinh riéng cho tirng truéng hop cu thé theo
didu kién hién trvdngd
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CURRENT STATUS OF CALCULATING THE PRESSURE ACTING
ON THE ROADWAYS UNDER WASTE DUMP AND DEVELOPING
THE NUMERICAL CALCULATION MODEL USING FOR MONG DUONG COAL MINE
Nguyen Huu Sa, Dao Viet Doan, Dang Van Kien

ABSTRACT

Nowadays, many underground coal mines in Quang Ninh, Vietnam have been exploiting coal seams
located below the mining waste dump. Many mining waste dumps have reached the height of dumping
200+400 m, especially up to over 500 m. The rock mass pressure due to the weight of the rock mass in
the mining waste dump is considered an artificial pressure formed from the process of dumping soil and
rock, it will be part of the pressure acting on the furnace lines located under the mining waste dump. The
article presents the current status of the mining waste dump and the coal seams that have been and will
be exploited located below the mining waste dump in Cam Pha, Quang Ninh and based on the actual
conditions of the Mong Duong coal mining waste dump. The studies used Phase? software to create
simulation models in which the model size 600x800 m without the mining waste dump, model size of
800x800 m with the mining waste dump to study the primary stress distribution in the rock mass. The
results show that the distribution values of the largest primary sigma 1 stress and the smallest primary
sigma 3 stress in the rock mass increase with depth. The value of initial stress without the mining waste
dump is smaller than the one with the mining waste dump. The simulation results will help the consulting
and construction companies to calculate the rock pressure acting on the roadways located under the
mining waste dump.

Keywords: mining waste dump, rock pressure, numerical simulation method, pressure acting on the
roadway

Ngay nhan bai: 12/9/2022;

Ngay gtri phan bién: 13/9/2022;

Ngay nhan phan bién:  10/10/2022;

Ngay chap nhan ding: 20/10/2022.

Trach nhiém phap ly cta cac tac gia bai bao: Cac tac gid hoan toan chiu tradch nhiém vé céc sé liéu,
néi dung céng bé trong bai béo theo Luét Béo chi Viét Nam.
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TUYEN VA CHE BIEN KHOANG SAN =

CONG NGHE CHE BIEN KHOANG DIATOMIT
MO AN XUAN, TUY AN, PHU YEN THANH CHAT CAI TAO DAT

TOM TAT

Tran Ngoc Anh, Tran Thi Hién, Binh Son Dwong

Vién Khoa hoc va Céng nghé Moé-Luyén kim
Email: hientran77@gmail.com

Diatomit Phu Yén Ia trdm tich nguén gc‘Sc sinh hoc dworc hinh thanh & cac vung nwéc ngot do s phan
hay cua tdo Diatom. T4o diatom hép thu axit silicic hoa tan trong nuwéc va chuyén né thanh dang opal,
dang SiO, v6 dinh hinh. Vi c&u tric khung tdo déc biét, Diatomit c6 kha ndng hap phu Ién, dé xop cao.
Vi vay, Diatomit c6 nhiéu tng dung trong néng nghiép (chéat céi tao dat....). Céng nghé ché tao chét cai
tao dat duoc st dung la phuong phép nung. Két qué dat duoc véi céc chi tiéu twong duong véi tiéu
chudn trén chét cai tao dat trén thé gidi: khéi lurong riéng roi 0,52g/cm?®; khéi lwong riéng 2,26 g/cm?; d6
xbp 76,99%; D6 hép thu nuwéc bdo hoa 115%; dung tich hap thu (CEC) 26,42 meq/100g.

Tw khoa: Diatomit, chét céi tao dét, nung.

1.DAT VAN DE

Mé Diatomit An Xuan, Tuy An, Phi Yén dugc
B6 Tai nguyén va Mai trudng cap gidy phép thdm
do sb 1811/GP-BTNMT ngay 27/9/2010 cho Céng
ty c6 phan Diatomit Viét Nam. Mé dwoc thdm do
trén dién tich 202 ha thuéc Khu vwc Hoa Loc, xa
An Xuan, huyén Tuy An, tinh Pha Yén. Trir lvong
Diatomit cGia ca viing Hoa Loc theo sb liéu bao cao
c6 khodng 146 triéu tan [1].

Khoang Diatomit la tdo silic dang v6 dinh hinh,
v&i khung tdo cé cAu tric réng déc biét nén co kha
nang hap phu I&n, d6 xdp cao nén duoc trng dung
cho qua trinh loc trong nganh cong nghiép thwc
pham; phan boén va chat cai tao dét trong nganh
néng nghiép... Diatomit dwgc dung cho qua trinh
loc theo tiéu chuan thwong mai chtra t&i 85 + 94%
SiO,. Cac mé chira khoang diatomit Ion trén thé
gi¢i nhw Lompoc (Hoa Ky), Jilin (Trung Qubc),
Nurnusxki (Acmeni)...cé ham lwgng SiO, trén 90%
nén chi can gia cong la cé thé dap rng duoc yéu
cau cho qua trinh loc. Tuy nhién, cac moé chlra
khoang diatomit tai Viét Nam néi chung va mé An
Xuan ndi rieng ham lwgng SiO, chi dat trén 55%.
Nén dé str dung cho qua trinh loc trong nganh céng
nghiép thwc phdm can phai x& ly qua nhiéu cong
doan dan dén chi phi san xuat va dau tw cao. Vi
vay khoang Diatomit mé An Xuan, Tuy An, Phu
Yén dwoc nghién ctvu siv dung lam chat cai tao
d4t hodc phan bon trong cac nganh néng nghiép
la thich hop.

2. NOI DUNG NGHIEN cUrU

2.1. Ché bién Diatomit

Diatomit con cé tén goi la Kieselguhr hay dét
tao silic 1a mot loai da tram tich. Diatomit theo tiéu
chuan thwong mai chra tr 63 + 95% silic oxit
(Si0,.nH,0), ngoai ra con c6 mot sb oxit khac voi
ham lwgng nhé nhw ALO,, Fe,O,, CaO, MgO, TiO,,
Na,O... tuy thudc vao ngudn gbc cla tirng loai
Diatomit. Diatomit cé cau truc rat xdp, dwoc hinh
thanh tr cac dang silic vé dinh hinh hoac tr héa
thach cula cac loai tao cat silic, day la loai tdo don
bao co I&ép vd bao boc bang silicat. Cau tric xép
ctia khoang phu thudc vao thanh phan sap xép cac
loai oxit trong khoang, va cac khung xwong hoa
thach cula cac loai tdo silic. Thong thudng, & cac
vung khai thac khac nhau sé dan dén sw khac nhau
vé thanh phan va cAu tric ctia Diatomit [4].

Tuy thudc chéat lwong Diatomit nguyén khai
va muc dich sir dung, cong nghé ché bién quang
Diatomit tién hanh theo cac phwong phap khac
nhau. Céng nghé ché bién quéng Diatomit phé bién
nhét |a két hop cac qua trinh tuyén co hoc bao gém
nghién cha xat va phan cép thay lwc véi cac qua
trinh xt ly hoa hoc va x& ly nhiét. Quang Diatomit
khi khai thac tir mé vé dwoc dap so bo, sau dé
nghién - phan cap dé tach Diatomit va sét. Quang
Diatomit chat lwong tbt chi cdn nung véi chét phu
gia thanh san phdm dé dem di tiéu thu. Quang
Diatomit chat lwgng kém, chwa dat yéu ciu sé
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dwoc x ly héa, nung, phan cdp méi thu dwoc san
pham Diatomit dat yéu cau thwong phdm. Diatomit
sau dap, nghién, phan cép va qua qua trinh x& ly
héa, xtr ly nhiét thu dwgc cac hat cé kich thuéc
ddng déu, dién tich bé mat riéng téng.

Trong linh vuwc san xuat chat cai tao dat, da co
nhiéu cong trinh nghién ctru ng dung Diatomit lam
phu gia h4p thu nhdm khéng ché tbc d6 giai phong
chét dinh dwdng theo nhu cau cta cay tréng. Cu
thé, trong US Patent Application 4,311,426 Bf1,
Nov. 6, 2001, Raj J Mehta va cong s da diéu ché
phan bén géc cho cay gdm dung dich dinh dwéng
chva nito (mudi amoni nhw amoni nitrat, canxi
amoni nitrat, amoni phosphat, amoni sulphat...)
ho&c hén hop N, P, K, két hop v&i mot sb chiing vi
sinh trong dat hap thu vao khoang Diatomit dwoc
nung & nhiét dd cao nham ting d6 xp. Vai trd cla
Diatomit nung cé tac dung gidi phéng cham dinh
dwéng vao dat [2, 3]. Gan day, khi cdng nghé nano
phat trién, ngudi ta da tao ra cac dang phan bon
va chat cai tao dat v&i c& hat cwc nhd nham tang
kha nang hap thu chét dinh dwéng qua I&p biéu
bi clia cay, tdng dod 6n dinh va kiém soat qua trinh
gidi phong hoat chét, tir d6 tang hiéu qua s dung
san pham Ién nhiéu 1an. Dac biét, cac phu gia nano
c6 ngudn gbc tw nhién c6 kha nang twong hop va
phan huy sinh hoc sé& gidm thiéu dang ké 6 nhiém
cho méi trwéng va ngudi st dung, néng pham tao
ra sé sach hon [2].

2.2. Phan tich mau Diatomit

Quang dwoc gia cong bang may dap truc rang
dé khong lam vé& cac con tdo. Quang sau gia céng
tiép tuc dwoc nung véi cac ché dd nhiét d6 khac
nhau. Muc dich ctia khau nung la lam gidm dé &m
tw nhién va nwoc két tinh, tir dé quang sé khong bi
v& vun, tang dién tich bé mét, tang kha ndng tham
hat nuéce.

Mau nghién cru do Céng ty Diatomit Viét Nam
tién hanh 1y mau trong khu virc mé Diatomit An
Xuan, Tuy An, Phi Yén. Quan sét thuc té cho thay
mau c6 mau xam trang, rat nhe, quéng kho va bui,
kich thwédc hat I&n nhat khoang (200 + 300)mm.

MAu nghién clru dwoc gia cong, gian luvoc, lay
mau phan tich héa, phan tich ronghen, phan tich
thanh phan dé hat, phan tich SEM va phan tich cac
chi tiéu vat ly (khéi lwong riéng, khéi lwong riéng
r&, do xdp, d6 hap thu nwéc bao hoa, nito dé tiéu,
tbng Ca, tdbng Mg, dung tich h4p thu CEC). Két qua
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phan tich héa dwoc thé hién tai Bang 1, két qua
phan tich ronghen dwoc thé hién tai Bang 2, két
qua phan tich chi tiéu vat ly dwoc thé hién tai Bang
3, két qua phan tich thanh phan dé hat dwoc thé
hién tai Hinh H.1, Hinh H.2, két qua phan tich SEM
dwoc thé hién tai Hinh H.3.

Bang 1. Thanh phan héa hoc mau Diatomit
ma An Xuan, Tuy An, Phii Yén

Két qua phan tich, %
Fe,0, As Pb
11,28 8,71

MKN
14,74

S0, ALQ,

2

61,96 21,3ppm  5ppm

Bang 2. Két qua phan tich ronghen mau Diatomit
mo An Xuan, Tuy An, Phti Yén

Khoang vat Khodng ham lugng (%)
Montmorilonit 19
Illit 5
Kaolinit 15
Chlorit 5
Goethit 1
Vo dinh hinh 51
Thach anh 4

Tong 100%

Bang 3. Két qua phan tich cac tinh chat vat Iy mau Diatomit
ma An Xuan, Tuy An, Phii Yén

Chi tiéu Két qua phan tich
Khdi lugng riéng rai (g/cm?®) 0,46
Khai lugng riéng (g/cm?) 1,96
Do x6p (%) 76,53
Da hap thu nudc bao hoa (%) 60,95
Nito dé tiéu (mgN/100g) 7,79
Ca t6ng s6 (%) 0,40
Mg tong so (%) 043
Dung tich hap thu (CEC) meq/100g 19,78
Kha nang hap phu amoni (mg/q) 0,23
Kha nang hap phu Kali (mg/g) 1,36
Kha ndng hép phu P0,* (mg/q) 1,27
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H.1. Thu hoach va phén bé theo cac cap hat mau Diatomit mé An Xuan, Tuy An, Phii Yén

Két qua phan tich thanh phan héa va phan tich
ICP cho théy, ham Ivong SiO, = 61,96%; cac tap
chat nhw ALO, = 11,28%; Fe,0, = 8,71%; As <
21,3 ppm; Pb < 5 ppm. Céc tap chét anh hwéng
dén chét lwong Diatomit cha yéu la ALO, va Fe,O,.
Phan tich nhiéu xa tia Ronghen phat hién théy Sy
c6 mat clla mot sb khoang vat sét di kém véi vo tio
diatom trong Diatomit, bao gf‘)m nhém smectit, illit,
kaolinit va chlorit. Vi thanh phan chinh trong mau la
tado Diatom & dang v dinh hinh nén khéng thé dinh
lwgng dwoc thanh phan khoang vat trong mau. Phan
tich trén kinh hién vi dién t& quét, tdo Diatom co
dang hinh tru kich thwéc kha nhé cung véi td hop
khoang vat sét xam nhiém min lién két v&i nhau.
Két qua phan tich tinh chét vat ly cho thay: khéi

H.2. Két qua phan tich SEM mau Diatomit mé An Xuan, Tuy An, Phii Yén

lwong riéng r&i 0,46g/cm?; khéi lwong riéng 1,96
g/lcm?; d6 x6p 76,53%; d6 hap thu nwéc bao hoa
60,95%; Nito dé tiéu 7,79 mgN/100g; Ca téng sb
0,40%; Mg téng s6 0,43%; Dung tich hap thu (CEC)
19,78 meqg/100g.

2.3. Nghién ctru ché bién khoang Diatomit

Thi nghiém xac dinh nhiét dé nung dwoc thuc
hién trén 16 nung Nabertherm (Buc) MODEL 120 -
1000/11.Cdng suat 16 nung khodng 14,2 kW. Ngudn
dién 380-400 V. Pwong kinh ngoai téi da cta éng
120 mm. Do dai éng gia nhiét 1000 mm

Céac yéu t6 anh hwédng dén qua trinh nghién
ctru chét cai tao dat nung bao gébm: Nhiét d6 nung;
thdi gian nung; cac théng sb cta 16 nung nhw géc
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nghiéng ctia dng quay va va téc dd 6ng quay. Ché  géc nghiéng éng quay va téc doé éng quay. Thoi
dd nung dé tao ra chat cai tao d4t cé nung nhw sau:  gian nung thay ddi: 0,5 h; 1 h; 3 h; 5 h. Nhiét do

> Nhiét dé nung: 500 °C; nung thay dbi: 400°C; 500°C; 600°C; 700°C; 800°C.
> Thoi gian nung: 1 h; Goéc nghiéng éng quay thay dbi: 1°; 2°; 3% 4°. Téc
> Goéc nghiéng 6ng quay: 2°; dd éng quay; 2 r/min; 3 r/min; 4 r/min; 5 r/min. Két
> Van tbc quay 6ng: 3 r/min. qua thi nghiém dwoc thé hién chi tiét tai cac Bang

Trong nghién cu nay da nghién clru xac dinh  4; Bang 5; Bang 6; Bang 7.
cac ché do téi wu vé nhiét do nung, thdi gian nung,

Bang 4. Két qua xac dinh thai gian nung t6i uu

Théi aian Thu Ham lugng
g Tén san pham hoach, . Mau séc Hinh dang Diatomit
nung, h % Si0 ALO Fe 0 MKN
) 2 23 273
San phdm sau nung 85,16 71,37 13,85 8,75 0,25 Quéing con nhiéu sét che bé mat
0,5 Mat khi nung 14,84 - - - - Tringxam  Diatomit, chua nhin rd cau tric
Quing cip 00 6196 11,28 871 1474 khoang Diatomit
San pham sau nung 83,45 73,15 14,32 8,84 0,25 S )
1 M3t khi nung 16,55 - - - - Vang A mhin 10 cdu trdc khodng
] Diatomit
Quang cap 100 61,96 11,28 8,71 14,74
San pham sau nung 83,35 73,58 14,55 8,82 0,21 L o
3 Matkhinung 1665 - : : - Vangdam  Cou tric il Diatomit bét dau
bi phd v
Quang cap 100 61,96 11,28 8,71 14,74
San pham sau nung 83,15 73,63 14,51 8,85 0,2
5 Mat khi nung 16,85 - - - - Do Khong con cdu triic ctia Diatomit
Quang cap 100 61,96 11,28 8,71 14,74

V6i thoi gian nung thay dbi tir 0,5 h dén 5 h cho thay hinh dang va c4u truc téo diatom tr khi con nhiéu
sét trén bé mét, chwa nhin rd cAu tric dén khi cu trdc bi pha vé hoan toan. Tai thoi gian nung 1 h cau
triic cta khoang diatomit tbt nhat. Mat khi nung 16,65%, ham luvong SiO, san phdm sau nung 1a 73,58%.

Bang 5. Két qua xac dinh nhiét d6 nung ti wu.

R Tén san pham e Ham lugng, % Mau sic Hinh dang Diatomit
nung hoach, % ~ sio, ALO, Fe0,  MKN ‘
San pham sau nung 84,89 7137 1412 894 0,27 . o o
wc Wb N T Mmoo
Quéng cap 100 61,96 11,28 8,71 14,74
San pham sau nung 83,77 73,78 14,58 8,4 0,2
500°C Mat khi nung 16,23 - - - - Vang  Nhin o cdu tric khoang Diatomit
Quang cap 100 61,96 11,28 8,71 14,74
San pham sau nung 83,39 73,85 14,69 8,2 0,19
600°C Mat khi nung 16,61 - - - - Do (4u tric cta Diatomit bt dau bi pha v
Quang cap 100 61,96 11,28 871 14,74
San pham sau nung 83,31 74,12 14,51 8,67 0,19
700°C Mat khi nung 16,69 - - - Dodam  Khong con cau triic ctia Diatomit
Quang cap 100 61,96 11,28 8,71 14,74
San pham sau nung 83,29 7415 1462 858 0,2
800°C Mat khi nung 16,71 - - - Do dam  Khong con cdu triic clia Diatomit
Quang cap 100 61,96 11,28 871 14,74
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V&i nhiét d6 nung thay déi tr 400°C 1én dén
800°C cho thay hinh dang va c4u truc tdo diatom
tlr con nhiéu sét trén bé mat, chwa nhin ré cu trac
dén céu tric bi pha v& hoan toan. Tai nhiét d6 nung
500°C cAu tric cla khoang Diatomit tét nhat. Méat
khi nung 16,23%, ham lvgng SiO, san phém sau
nung la 73,78%.

V&i goc nghiéng 6ng quay thay déi tov 2 r/min
Ién dén 5 r/min cho thay hinh dang va c4u tric tdo
diatom tr khi con nhiéu sét trén bé mat, chwa nhin
rd cAu trac dén khi cau tric bi pha v& hoan toan.
Tai téc dd dng quay 3 r/min cu tric cha khoang
diatomit t6t nhat. M4t khi nung 16,67%, ham lwong
SiO, san pham sau nung la 73,78%.

Bang 6. Két qua xac dinh géc nghiéng 6ng quay téi uu

Gécnghiéng . Thu Ham Iugng, % Mau : L
g Tén san pham hoach, < Hinh dang Diatomit
ong quay % Si0, ALO, Fe0, MKN sac ’
San pham sau nung 84,00 7137 14,12 8,94 0,27 . it o T S A 5
10 Mt khi nung 16,00 - - - - T)::nmg Diatomit, chua nhin rd cdu tric khodng
Quang cip 100 619 11,28 871 14,74 Diatomit
San pham sau nung 83,74 73,78 1458 8,4 0.2
2 Mat khi nung 16,26 - - - - Vang  Nhin 16 cdu tric khodng Diatomit
Quéng cap 100 61,96 11,28 871 14,74
San phe“im sau nung 83,87 73,85 14,69 8,2 0,19
3 Mat khi nung 16,13 - - - - Do (Qutric cta Diatomit bt dau bi pha v
Quéng cap 100 61,96 11,28 8,71 14,74
San pham sau nung 83,61 7412 14,51 8,67 0,19
& Mat khi nung 16,39 - - - Do ddm  Khong con cdu triic ctia Diatomit
Quéng cdp 100 6196 11,28 8,71 14,74

Vé&i géc nghiéng éng quay thay déi tir 1° 1&8n dén 4° cho thay hinh dang va c4u tric tao diatom tir khi
con nhiéu sét trén bé mat, chwa nhin rd cAu trac dén khi ciu tric bi pha vé toan. Tai goc nghiéng éng
quay 2° cdu trac clia khoang diatomit t6t nhat. Mat khi nung 16,26%, ham luvong SiO, s&n phdm sau nung

Bang 7. Két qua xac dinh téc d6 dng quay téi uu

la 73,78%.
UL 6".9 Tén san pham h:::h,
quay, r/min % i0,
San pham sau nung 83,89 73,25
2 Mat khi nung 16,11 -
Quéng cdp 100 61,96
San pham sau nung 83,33 73,78
3 Mat khi nung 16,67 -
Quéng cdp 100 61,96
San pham sau nung 83,32 73,85
4 Mat khi nung 16,68 -
Qudng cap 100 61,96
San pham sau nung 84,31 74,12
5 Mat khi nung 15,69
Quang cdp 100 61,96

Ham lugng, %
Mau sac Hinh dang Diatomit
ALO,  Fe0, MKN
1432 891 0.25 Quang con nhiéu sét che bé mat
- - - Trang xam  Diatomit, chua nhin 16 cau tric
11,28 8,71 14,74 khoang Diatomit
14,58 84 0,2
- - - Vang Nhin 16 cau triic khodng Diatomit
11,28 8,71 14,74
14,69 8,2 0,19
, (du trtic cta Diatomit bt ddu bi
- - - Do .
phd v
11,28 8,71 14,74
14,51 8,67 0,19
- - - Dodam  Khong con cdu triic cta Diatomit
11,28 8,71 14,74
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P4 dwa ra dwoc ché do tdi wu ché tao chat cai tao dat nung nhw sau: nhiét dd nung: 500 °C;th&i gian
nung: 1 h; goc nghiéng éng quay: 2°; van tbc quay éng: 3 r/min. Két qua phan tich tinh chat vat ly ciia mau
chét cai tao dat Diatomit sau nung va so sanh v&i mau Diatomit nguyén khai néu trong Bang 8.

Bang 8. Két qua phan tich

Chi tiéu Mau nguyén khai
Khai lugng riéng rdi (g/cm?) 0,46
Khdi lugng riéng (g/cm?’) 1,96
D x6p (%) 76,53
D6 hap thu nudc bao hoa (%) 60,95
Dung tich hdp thu (CEC) meq/100g 19,78
Kha nang hap phu amoni (mg/g) 0,23
Khd nang hap phu Kali (mg/g) 1,36
Khé néing hap phu PO,* (mg/qg) 1,27

Theo két qua phan tich, chat cai tao dat sau
nung c6 khéi lwong riéng cao hon so véi mau
Diatomit nguyén khai va kha n&ng trao déi cation
(CEC) tang. Diéu nay cé thé thay trong qué trinh
nung & nhiét dé6 500°C da khoéng lam gay dit cac
lién két O-H hodc cac lien két Si-OH lam mét cac
nhém chirc hoat dong trén bé& mat cla vat liéu.

TAI LIEU THAM KHAO

Chét cdi tao dat sau nung Tiéu chudn trén thé gidi [5]

0,52 0,4-0,55

2,26 2,2-23
76,99 75-80

115 115-145
26,42 10-15

1,18

1,16

1,63

4. KET LUAN

V&i mau Diatomit mé An Xuan, Tuy An, Phu Yén
sau khi nghién ctru v&i phwong phap nung dwa ra
dwoc chat cai tao dat véi cac chi tiéu twong dwong
tiéu chuan trén chat cai tao dat trén thé gidi, co: khbi
lwong riéng roi 0,52(g/cm?); khdi lwong riéng 2,26
glem?; dd x6p 76,99%; d6 hap thu nwéc bao hoa
115%; dung tich hap thu (CEC) 26,42 meq/100gd

B6 Coéng Thuong (2008), Quy hoach phan vung tham do, khai thac, ché bién va st dung nhém
khoang chét cong nghiép (serpentin, barit, grafit, fluorit, bentonit, Diatomit va talc) dé&n nam 2015, ¢
xét dén ndm 2025.

Guilong Zhang, Dongging Cai, Min Wang, CailiZhang, Jing Zhang, Zhengyan Wu (2013), “Microstructural
modification of Diatomit by acid treatment, high-speed shear, and ultrasound”, Microporous and
Mesoporous Materials, 165, pp. 106—112.

. Y. Jia, W. Han, G. Xiong, W. Wang (2007), “Diatomit as high performance and environmental friendly
catalysts for phenol hydroxylation with H202”, Sci. Technol. Adv. Math, 8, pp 106-109.
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. www.cnDiatomit.com

LOI CAM ON
No6i dung bai bao dwgc thie hién véi kinh phi ho tro tlr dé tai nghién cu khoa hoc cép B6 Céng

Thuwong “Nghién ctu cong nghé ché bién khoang Diatomit mé An Xuan, Tuy An, Phu Yén thanh chat cai

AR

tao dat str dung trong ndng nghiép
va Coéng nghé Mé-Luyén kim.
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dwoc thwe hién tai Phong Céng nghé Tuyén khoang, Vién Khoa hoc
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TECHNOLOGY TO PROCESS DIATOMITE EARTH MINERAL OF AN XUAN MINE,
TUY AN DISTRICT, PHU YEN PROVINCE TO BECOME SOIL AMENDMENTS
Tran Ngoc Anh, Tran Thi Hién, Dinh Son Duong

ABSTRACT

Phu Yen diatomite is bio-origin sediment formed in fresh water areas due to the decomposition
of diatomeae algae. Diatomeae algae absorb water-soluble silicic acid and convert it into opal form,
amorphous SiO, form. With special algae frame structure, Diatomite has great adsorption capacity, high
porosity. Therefore, Diatomite has many applications in agriculture (soil amendments; ...). The technology
used to create soil amendments is the calcining method. The results accessible with the target are
equivalent to the standards on soil amendments in the world: bulk density 0.52 g/cm?®; density 2.26 g/cm?;
porosity 76.99%, 115% saturated water absorption; Cation Exchange Capacity (CEC) 26.42 meq / 100g.

Keywords: Diatomite, soil amendments, calcining

Ngay nhan bai: 22/10/2022;
Ngay gwri phan bién: 2410/2022;
Ngay nhan phan bién: 10/11/2022;
Ngay chap nhan dang: 10/12/2022.
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UNG DUNG PHUGNG PHAP TAGUCHI XAM
TRONG TOI UU HOA PHAN TiCH ANH HUGNG CUA
KET CAU VI M0 BE MAT BOI V01 DAC TiNH MA SAT-MON
CAP GOI TRUGT-DIA NGHIENG TRONG BOM PiT TONG HUGNG TRUC

Lé Van Loi, Xu Ping, Yu Yinghua, Nguyén Van Tan

Pai hoc Ky thuét Liéu Ninh, Trung Quéc

Tran Van Hiép

Pai hoc Nghién ctru Céng nghé Quéc gia (MISiS), Lién bang Nga
Email: loile.iemm@gmail.com

TOM TAT

Dé nghién ctru dnh huéng cua két cau vi mé, ndng cao hiéu suét cdp ma sét ctiia bom pit téng huéng
truc kiéu dia nghiéng, lra chon cdp ma sét géi trurot- dia nghiéng lam déi tuong nghién ciru. Bai bdo phéan
tich va danh gia dnh huéng cac théng sé hinh hoc cda két cau vi mé dén kha néng chiu tai va hé sé ma
sét trong diéu kién lam viéc &p cao. Ung dung phuong phép Taguchi xay dung ma trén thuc nghiém va
phuong phéap quan hé mo xam (GRA) dé phén tich mirc d6 dnh hudng clia céc théng sb két cau vi mé
dén kha nédng chiu téi va hé s6 ma sét. Tién hanh phéan tich mé phdng, so sanh véi cdp ma sét nguyén
méu khéng duoc bé tri két cau vi mé, tir d6 danh gia vé kha néng chiu tai va hé sé ma sét cla cdp ma
sét goi truot-dia nghiéng.

Tw khoa: géi truot-dia nghiéng, tai trong, hé sé ma sét, két cau vi moé, Taguchi xédm, téi uu hoa.

1. DAT VAN BE

Trong hon ntra thé ky qua, cac nghién ctu vé
két cAu bé mat (“van”, “hoa van” bé mét-surface
texture) da dat dwoc nhivng bwdc tién dai trong van
dé cai thién kha nang chéng mai mon cda dung
cu gia cong, cai thién kha nang chdng mai mon va
cai thién tinh nang bdi tron va lam kin cla cac cap
ma sat trong cac thiét bj co khi. Day ciing 1a mét
trong nhirtng phwong phap hiéu qua dé nang cao
kha n&ng chiu luc bé mat, cai thién dac tinh ma sat
bé mat va kéo dai thoi gian st dung clia cap ma
séat. Trong qua trinh gia céng két cu vi mo bé mat,
cac thong sb hinh hoc ctia két cAu nhw dwdng kinh,
chiéu sau, mat d6 phan bd 1a nhirvng yéu tb anh
hwéng trwc tiép dén kha nang chiu tai va déc tinh
chéng ma sat mon. Do d6, phan tich anh hwéng
ctia mot sé yéu td cong nghé dén kha nang chiu tai
va hé sb ma sat ciia mang dau khe hé gitra cac cép
ma sat la vd cung can thiét hién nay.

Taguchi 1a mét phwong phap t6i wu hoéa thuc
nghiém dwoc dwa ra b&i Taguchi [1, 2]. Hién nay,
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phwong phap duoc st dung phd bién trong thiét ké
cbng nghiép. Theo phuwong phap Taguchi mét loat
cac thi nghiém dwogc thwe hién theo cac bang truc
giao dwoc Taguchi dwa ra dya trén nguyén tac 1a
cap trang thai ctia cac yéu td didu khién trong hai
cot bat ki co xac suat xuat hién nhw nhau. Vé&i mot
bd tham sb gia cong két cAu vi md (hinh dang két
cAu, chidu sau va mat dd phan bd), yéu t6 dau ra
can quan tam la kha n&ng chiu tai va hé sb ma sat
ctia méi trwerng hop. Trong d6, méi yéu té can quan
tam dwoc mé phéng nhac lai nhiéu lan dé dam bao
sy phan anh chinh xac méc anh hwédng clia cac
yéu t6 cong nghé dén dau ra can quan tam. Mot
sb tac gid da st dung phan tich Taguchi [3, 4, 6, 7]
xac dinh mrc d6 anh hwdng cuia cac yéu té cong
nghé dén ham muc tiéu, nhuwng cac ham muc tiéu
va ham bién lai dwoc xay dwng béng cac phuong
phap truyén théng.

Phuong phap phéan tich quan hé xam (GRA-
Grey Relational Analysis) la mét phwong phap
thdng ké hiéu qua dé danh gia mirc do tiém can
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gitra cac déi twong bang cach st dung cap quan
hé xam. N6 duoc phat trién boi Deng va cac cdng
sw [8] va da duoc (rng dung thanh céng trong nhiéu
[inh vire khac nhau [9, 10]. Mrc d6 théng tin trong
phan tich mbi quan hé xam gilp qua trinh ra quyét
dinh dwoc dé dang hon trong céac tinh hudng kho
khan [11, 12]. Phuwong phap nay da duoc cai tién
va phat trién thanh phan tich méi quan hé mé xam
(FGRA- Fuzzy Grey Relational Analysis). Day la
mot phwong phap tiép can dwa trén mot hé thdng
m& dwoc phat trién dwa trén cac hé sb va mic
quan hé xam. Mé hinh nay xem xét t4t ca cac tiéu
chi khac nhau, bao gébm ca sw khéng chac chan vé
trong s6 va tam quan trong cla céc tiéu chi.

Xuét phat tlr nhivng phan tich trén, bai bao nay
tac gid dwa ra hwéng nghién ctu nham tim ra
nhirng nhan té tadc dong chinh anh hwéng dén hé
s6 ma sat va kha nang chiu lwc cia mang dau cép
ma sat. Dwa trén thuat toan phan tich mé xam két
hop v&i phan tich Taguchi ing dung trong phan
tich anh hwéng cla cac théng sé hinh hoc két
céu vi mé dén tinh nang cap ma sat gbi truot-dia
nghiéng cla bom pit tdng hwéng truc.

2. NOI DUNG NGHIEN CclU

2.1. Gi&¢i thiéu khai quat vé phwong phap
Taguchi xam

Téi wu héa mét muc tiéu thuwéng dwoc lwa chon
st dung vi thuat gidi don gian va thwong cho [oi
gidi twong minh. Tuy nhién, hau hét cac lya chon
(hay quyét dinh) gap trén thuc té phai thda man
ddng thoi khéng phai mét ma mét sé tiéu chi, trong
d6 c6 nhivrng tiéu chi mau thuén nhau. Trong nhirng
trworng hop d6, lwa chon téi wu (TU) déng thoi xét
dén mot sb tieu chi dwoc goi la TU da muc tiéu
(MOOP- Multi-Objective Optimization).

Bai toan TU da muc tiéu chinh la bai toan TU
tbng quat, dwoc phat biéu nhu sau:

Cuec tiéu héda ham muc tiéu (a) véi cac diéu kién
rang budc (b).

minyz[y(x)...yz(x):lT (a)

g =[g1 (x).gm (x)]T <0
£(x)=4h=[h(x)h,(x)] =0 ®

X in Sxgxmax

mi

. T . X
Trong d6,x =[x,...x,..x,| la vec to cac bién

dau vao (Input), ciing 1a bién diéu khién (Control
T

Variable); y:[yl...yj...yz] la vec to muc tiéu,

moi ham biéu dién mét tiéu chi TU; trong (b), 1an

lwot 1a rang budc dang bat dang thirc, dang dang
thire va diéu kién bién. Néu (a) chi c6 moét ham muc
tiéu y(x) duy nhat (z=1) thi c6 mé hinh TU’ mét muc
tieu. Nhw vay, TU mot muc tiéu la trwong hop riéng
clia TU tbng quat, khi s ham muc tiéu 1a 1.

Dich cubi cung cta TU la chon ra dwgc mot
nghiém tbi wu. Bai toan TU’ da muc tiéu cé mot tap
hop cac nghiém tbi wu va khéng cé nghiém nao
la t6i wu tuyét ddi, nén nghiém cubi ciing sé duoc
chon theo quan diém cta nguwoi ra quyét dinh.
Quan diém chon thé hién m&c wu tién gitra cac
tiéu chi, nhw mot thong tin bd sung. Theo phwong
thirc dwa ra théng tin bd sung, xuat hién 3 nhom
phuwong phap: (1) Bwa ra trwéc khi TU; (2) Pua ra
sau khi TU' va (3) Bwa ra trong khi TU'. Bai bao nay
trinh bay mét trong cac phwong phap thuéc nhém
(1): Phwong phap Taguchi xam va ng dung cla
né vao TU lwa chon cac théng s hinh hoc trong
phan tich &nh huéng ctia nhom két cu vi mé dbi
v&i hé sd ma sat va kha nang chiu tai ctia cap ma
sat gbi trwot-dia nghiéng ctia bom pit tdng hwéng
truc kiéu dia nghiéng (250CY14-1B).

Trong ly thuyét théng tin, ngwoi ta thuwong dat
ra cac quan hé tuyét déi, thudc hai thai cuc (nhw 1
va 0; trdng va den), dwa vao dé dé danh gia cac sw
vat, hién twong. Trén thuc té, cac quan hé kiéu do
hau nhw khéng tdn tai, ma thwdng gap cac quan
hé gilra hai thai cwc dwgc goi la cac quan hé xam.
T6i wu moét muc tiéu la TU tuyét déi, trong do tiéu
chi dwgc chon dat mie tot nhat (t6i wu), con cac
tiéu chi khac hoan toan khéng dwoc xét dén. Trong
TU da muc tiéu, nghiém ti wu khong thé dap tng
t6t nhat moi tiéu chi, ma méi tiéu chi chi nhan dwoc
gia tri ndm gitra mrc t6t nhat va mirc xau nhét,
nén dwoc goi 1a TU xam. Tén day dd cua noé la
TU dwa trén phan tich quan hé xam (GRAO- Grey
Relatinonal Analysis Based Optimization).

Phuwong phap Taguchi dwgc ing dung kha réng
réi trong TU cac théng sb cong nghé, khi div liéu
dau vao la sb liéu roi rac, k& ca khong phai dang
sb. Tuy nhién, Taguchi nguyén gbc chi gidi dwoc bai
toan TU mét muc tiéu. Phwong phap Taguchi xam
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két hop phwong phap Taguchi v&i phan tich quan
hé xam, cé thé dung trong TU da muc tiéu. Tén
day da la Phwong phap Taguchi dwa trén phan tich
quan hé xam (Taguchi Based on Grey Relatinonal
Analysis). Thuat gidi Taguchi xam khong phirc
tap 1dm, nhét Ia khi st dung kém cac phdn mém
chuyén dung nhw Minitab, Design Expert...

2.2. Lwa chon, phan tich tinh nang cap ma
sat goi trwot- dia nghiéng nguyén mau

Cac thong sb chinh, cu tric chi yéu clha cap
ma séat gbi trwot-dia nghiéng clia mau nghién ctu
thé hién trong Bang 1 va Hinh H.1.

Dé& nang cao hiéu qua tinh toan va dam bao do
chinh xac cla két qua mé phéng, cap ma sat gbi
trwot- dia nghiéng bom pit tdng hwéng truc loai
(250CY14-1B) dwoc tién hanh chia nhd, va lwa
chon 1 trong sb 7 gbi trwot dai dién cho nhém gbi
trwot (Hinh H.1) dé tién hanh phan tich va thiét 1ap
diéu kién bién tuan hoan tai bé méat phan chia.

Bang 1. Théng sd ki thuat bom pit téng hudng truc loai

250MCY14
T Thong sé ky thuat Ponvi Giatri Ghichu
1 Apsuétlam viéc MPa 31,5
2 Tanso quay truc chinh r/min 1500
3 Bankinh phan chia pit tong mm 58
4 Dudng kinh dau tron pit tong mm 35
5 S0lugng pit tong - 7
6  GOcléch dia nghiéng - 18
7 Dudng ,kI'I'IAh 16 cdp dau boi tron nm 15
trong pit tong
8 C[liéy dai 16 cap dau béi tron trong nm 35 55
pit tong
9 Mat do dau thay luc kg/m* 8725
10 Donhét (%fé) 115.10¢
11 DG nhét dong hoc Pa.s 0,155

S dung Fluent Meshing trong Ansys Fluent dé
tién hanh chia lwdi da dién phan chia mé hinh, tbng
sb6 phan t& lwéi trong mé hinh hiru han khoang
134487, sb nat khodng 167238, trong dé trén 98%
chét lwong lwéi trén 0,5um, nhé nhét 1a 0,35um.
Nhap céac théng sb phan tich trong Bang 1 vao
Ansys Fluent dé tién hanh phan tich, sau cung thu
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duwoc biéu d& md phéng ap suat mang dau phan
bd trén mat day va phan bd ap suét ngoai cac ranh
lam kin cta cla cép ma sat gdi trwot-dia nghiéng
nguyén mau nhuw trong cac Hinh H.2a, H.2b.

MAT BAY GO TRUAOT
%ﬁ, 1 Efa prgfuiey
Fo % b
bre 5 Lt
- i
A i E
et .x“
# o
& ¥ i Rashimka
f .aﬁ.

H.1. Két cau hinh hoc cap ma sat géi trugt-dia nghiéng bom pit tong

Két qua cho thay, kha nang chiu tai va hé sé ma
sat ciia mang dau khe hé ctia cdp ma sat, lan lwot
la: 12044342,11 Pa; 0,00397 Pa.

3158407
254807
2 53a+07T
21 e+07
190wl r
1.59e+07
1. 2707

B 50a+00

fdfes08

FXwels

1.81e+05

[Pa]

(a)

3.50a+07

3 00e+07

2.508+07 -

2.00e+07

1.50e+07

1.00e+07

5.00e+06

0.00a+00 -+ . —
0,085 - 08 -0.075-0.07 -0.065-0.06 -0.055 0 050 045-0,04 -0.035 0 03

Position [m)
(b)
H.2. Ap suat phan bd trén bé mit cap ma st géi trugt

a- phdn bd dp sudt bé mdt ddy; b- phdn b dp sudt ngoai ranh lam kin



NGHIEN ClPUVA TRAODOI

CO KHi VA CO PIEN MO {:“

a b

A-A

H.3. Hinh dang don nguyén cau triic vi mé dang tam giac can cifa mé hinh tron
a- hinh 3D; b- hinh chiéu bdng; c- mdt cdt

2.3. Ung dung phwong phap Taguchi xam
trong t6i wu héa thong sé hinh hoc két cau vi mé

2.3.1. Xay dwng va toi wu héa théng sé don
nguyén két cau vi mé

Thiét ké thwc nghiém Taguchi la mét phwong
phap dwoc st dung phd bién trong khao sat cac
thong sb dau ra ca qua trinh céng nghé thu dwoc
tlr cac thong sb dau vao theo nhiéu yéu td va muirc.
Phwong phap nay dwoc ap dung thanh céng cho
nhiéu Iinh vwec khac nhau nham muc dich tiét kiém
thoi gian, tién bac va thu dwoc cac théng sb tbi
wu. Chia khéa ctia cach tiép can nay la tao ra mét
bang thiét ké tryc giao trén co s& cac yéu td va
murc tac dong dwoc diéu tra. Cac yéu té dwoc xem
xét trong qua trinh danh gia anh hwédng cda né
dén kha nang chiu tai va hé s6 ma sat, bao gdbm
dwong kinh clra mé, chiéu sau két cu, mat do
phan bé két clu trén dién tich mat day cia gbi
trwot, nhw dwoc mo ta trén

Can c» vao mot s6 nghién clu va qué trinh
nghién clru kiém tra khdo sat mot sé don nguyén
vi m6 ¢c6 ctba mé hinh tron bién dang tron, tru, tam
giac can, tam giac goc Iéch (nhirng nghién ctru lién
quan) [4, 5, 6, 7]... nhan thdy don nguyén két cau
vi mo dang tam giac can véi cira mé hinh tron co
hé s6 ma sat va kha nang chiju tai tét hon, do dé
trong nghién ctru nay tac gia di sau vao giai quyét
bai toan tbi wu vé&i don nguyén vi md dang tam giac
can, véi thong sd don nguyén két ciu vi md bé mat
nhw sau: dwong kinh ctra mé d = (200+600)um; do
sau h = (50+300)um; mat do phan b két ciu A =
(20+100)%

Bang 2. Théng sd hinh hoc thuc nghiém anh huéng kha nang chiu
tdi va hé so ma sat

I Pudng kinh Do sau Méat d6 phan bo
D (um) H (um) A (%)
1 200 40 0.2
2 300 80 0.4
3 400 120 0.6
4 500 160 0.8
5 600 200 1.0
Vgl 2 o B oy
i cha vt T B rghing
[ ]
L L] o
o) 3 e

H.4. Cap ma sat gdi truot-dia nghiéng

2.3.2. Két qua phan tich anh hwéng cia mét
s6 théng sé hinh hoc dén kha nadng chiju tai va
hé s6 ma sét cua két cau vi mé bé mat

M6 hinh két cAu vi mé véi cac théng sb khac
nhau dwgc moé phdéng bang phdn mém Ansys
Fluent. Lwdi mé phdng va diéu kién bién gidng
nhw diéu kién lam viéc thyc té. Chi tiéu danh gia td
hop céc théng sb, chang han nhuw sir dung phwong
phap phan tich truyén thdng thi can 5° = 3125 bd thi
nghiém, nhwng s dung bang thi nghiém tryc giao
dé thiét ké thi nghiém tryc giao thi chi can 25 b thi
nghiém dé thu dwoc kha ndng chiu tai mang dau.
Su két hop tham sb ctia hinh dang 6 don vi twong
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Bang 3. Két qua phan tich anh hudng thong so hinh hoc cia két cau vi mé dén kha nang chiu tai
va hé s6 ma sat clia cap ma sat goi trugt-dia nghiéng

Thong sé hinh hoc Két qua thi nghiém
Thinghiém Duong kinh Do sdu Méat d6 phan bé Tai trong Hé s6 ma sat
D (um) H (um) A (%) (Pa) (ut)
1 200 40 0,2 12134107 0,003792661
2 200 80 0,4 12122724 0,003798233
3 200 120 0,6 12116295 0,003797579
4 200 160 0,8 12106143 0,003800059
5 200 200 1,0 12116074 0,003796213
6 300 80 04 12177339 0,003781709
7 300 120 0,6 12210586 0,003771946
8 300 160 0,8 12248512 0,003758075
9 300 200 1,0 12158969 0,003783755
10 300 40 0,2 12212302 0,003768992
1 400 120 0,6 12423880 0,003710756
12 400 160 0,8 12216850 0,003762985
13 400 200 1,0 12274737 0,003747809
14 400 40 0,2 12217866 0,003769559
15 400 80 04 12337794 0,003738120
16 500 160 0,8 12400788 0,003709417
17 500 200 1,0 12521272 0,003679306
18 500 40 0,2 12372633 0,003725660
19 500 80 04 12586854 0,003573745
20 500 120 0,6 12257819 0,003750000
21 600 200 1,0 12915166 0,003567290
22 600 40 0,2 12595991 0,003563837
23 600 80 0,4 12318598 0,003730824
24 600 120 0,6 12540910 0,003672356
25 600 160 0,8 12738885 0,003527305

(ng v&i hé sb ma sat co thé lam gidm dang ké thoi
gian tinh toan mé phéng. Trong bai bao nay, bang
thwe nghiém tryc giao theo phwong phap Taguchi
L25 (5°) dwoc st dung d& moé phéng, va 25 bo
két qua md phdng cudi cung thu duwgc nhw trong
(bang 3).

Két qua thwe nghiém Taguchi L25(5°) nhw thé
hién trén Bang 3 cho thdy kha nang chiu tai trong
clia mang dau tang 1én rd rét va hé sé ma sat cla
bé mat dwoc bb tri két cAu vi md giam manh. Hinh
H.3 va Hinh H.4 thé hién két qua thi nghiém cac
trudng hop theo cac diéu kién dau vao nhuw duwong
kinh, do sau va mat dé phan bd khac nhau twong
&ng v&i kha ndng chiu tai va hé sb ma sat. Két
qua cho thay, khi v&i ap lwc vao va ap luc ro lot |a
nhw nhau cho ra kha n&ng chiu tai va hé sb ma sat
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twong (rng v&i cac diéu kién két cAu hinh hoc va
mat dé phan bd khac nhau la khac nhau.

DO TH] 817 THAY BOL TAL TRONG

1 3O

1 2800000

1 2600000

s
i

1 24000000

12200000

12000000

Tai trong/ P,

1 1 BOCHH

1 1 G000
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Thir tyr thi nghigm

H.3 Dé thi biéu dién su thay ddi tai trong caa cac thi nghiém
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H.4. D6 thi biéu dién su thay ddi gia tri hé s6 ma sat clia cac thi nghiém

Khi so sanh mrc dd anh huéng gitra thong sé
hinh hoc, do sau két ciu va mat d6 phan bé két cau
vi mé nhan thay, trong cuing mét diéu kién lam viéc
v&i cac thong sb cdng nghé khac nhau cho thay
kha nang chiu tai, hé sé ma sat cia mang dau giira
khe h& cap ma sat ciing rat khac nhau va duoc thé
hién trong (Béang 4)

Voi: K, K,,, K., K,,, K, 1an luot dai dién cho
gia tri trung binh ctia ap suat mang dau trong méi
cép cla 3 yéu t6 anh hwéng, R, 1a pham vi sai léch
ap suat mang dau; K, , K,,, K., K, K,, dai dién gia
tri trung binh ctia hé sb ma sat trong & méi cap cuia

cac yéu té anh hwédng, va R2 1a pham vi sai léch
cla hé sb ma sat.

Qua phan tich sb liéu trong Bang 4, c6 thé thay
réng, khi coi kha nang chiu tai mang dau la chi tiéu
danh gia thi thdy dwéng kinh ctia két cAu vi mé hinh
tron la tham s anh hwéng quan trong nhét trong 3
tham s, va sw két hop téi wu gitra 3 tham sé Iuc
nay la A5B3C2; twong tuw khi coi hé s6 ma sat 1a chi
tiéu danh gia, thi do sau két cau vi mo |a tham sé
anh hwéng quan trong nhét trong 3 tham sb, va sw
két hop tbi wu gitra 3 tham sé Itc nay 1a A5B2C5.
DPéng thoi, ¢ thé thay rang th& tw chinh yéu cla
cac tham s anh hwéng dén kha nang chiu tai cta
mang dau |a: tham sé A (dwdng kinh két cAu vi md)
> yéu t6 C (mat dd phan bb két ciu vi mo) > yéu td
B (d6 sau két cAu vi mo); thir tw chinh yéu cla cac
tham s anh hwdng dén hé sé ma sat |a: yéu t6 B
(86 sau cau vi mo) > yéu t6 C (mat do phan bd két
cau vi md) > tham sd A (dwdng kinh két ciu vi mo).

T Bang 4 ta c6 db thi dwdng cong &nh huéng
clia 5 cAp do cla tirng tham sb anh huéng dén kha
nang chiu tai va hé sé ma sat cia mang dau, nhw
trong cac Hinh H.5 va H.6.

Bang 4. Thii tu chinh yéu anh huéng clia cac thong sé dén kha nang chiu tai va hé s6 ma sat cia mang dau cap ma sat géi trugt-dia nghiéng

Thi nghiém Duong kinh Do sau Mat do
(R) (B) (8]
K, 12119068,6 12306579,8 12217268,6
K, 12201541,6 12308661,8 12394262,2
K, 122942254 12397243,6 12354331,4
K, 12427873,2 12342235,6 12310292,2
K, 12621910,0 12309898,0 12388464,4
R, 5028414 90663,8 176993,6
Thi ty chinh yéu A>C>B
Phuong an t6i uu A5 B3 Q
K, 0,003796949 0,003744142 0,003764045
K, 0,003772895 0,003714875 0,003739361
K, 0,003745846 0,003740527 0,003731092
K, 0,003707626 0,003731568 0,003720615
K, 0,003652322 0,003744526 0,003720525
R, 0,000144627 0,000029652 0,000043519
Thit ty chinh yéu B>(>A
Phuong an t6i uu A5 B2 (&)

CONG NGHIEP MO, SO 6 - 2022 &}



{2} CO KHi VA CO PIEN MO

NGHIEN CPUVATRAODOI

., B sl (B)
P T

&— Dng kb (A

H.5. Biéu d6 anh huéng clia cic tham s két cau vi mé
dén kha nang chiu tai

Hi »

Cibe vidu i dink hisirmg

H6. Biéu d6 anh hudng cia cac tham s6 két ciu vimd
dén hé s6 ma sat

2.4. Thiét ké t6i wu hoa tham sé hinh hoc két
cau vi mod

Trong bai bao nay, viéc thiét ké t6i wu hoa anh
hwéng cla cac tham sb két ciu vi mé dwoc thuc
hién théng qua ly thuyét hé xam. Phan tich quan hé
xam la phwong phap str dung mirc d0 quan hé xam
dé nghién ctru va xac dinh mirc d6 twong tac gitra
cac yéu td khac nhau trong hé théng hodc mirc do
anh huéng cla tirng yéu té dén hanh vi chinh cla
hé théng. Phuwong phap phan tich nay khéng nhay
cdm véi s lwong mau va mau cé thwdng xuyén
hay khéng, né cé nhiéu (ng dung va qua trinh tinh
toan dwoc don gian héa va tinh gon, rat thuan tién,
ludn théng nhét tét gitra két qua dinh lwong va két
qua phan tich dinh tinh.

2.4.1. Bwéec phéan tich

Néu sb phan t&r can khao sat 1a m, va cé n chi
tiéu danh gia, thi méi gia tri thudc tinh clia cac chi
tiéu danh gia twong (rng véi tivng t hop phuong
anla x, (k), trong doie[1, m]; ke [1,n], khi d6 ma

L3 CONG NGHIEP MO, SO 6 - 2022

tran so sanh dwoc viét nhw sau:

X, x@  x(2) x,(n)
X = )fz _ X, (1) X, (2) X, (”) 1)
x, | %1 x,(2) x,, (1)

Do don vi va kich thwdc ciia mdi chi tieu danh
gia thworng khac nhau, nén khéng thé so sanh duoc
véi nhau, do vay can phai tién hanh chuan hoa
tirng chi tiéu can c thudc tinh gia tri ctia tieng chi
tiéu khac nhau, théng thudéng cé bdn chi tiéu chuan
hoa, bao gdm chi tiéu loi ich, chi tiéu gia thanh, chi
tiéu khoang thoi gian va chi tiéu loai ¢b dinh, dwoc
bién ddi dwa trén pham vi nao dé. Cac sb liéu do,
cling la tiéu chi TV, & day (kha nang chiu tai va hé
s6 ma sat) cé thir nguyén, mién gi¢i han va chiéu
bién thién khac nhau. Sau khi dwgc chuan héa, sb
liéu khéng thr nguyén, gi¢i han trong khoang [0, 1]
va “lén tét hon”

Déi véi tiéu chi loi ich, tire 1a dang “Ién tét hon”
& day la (kha nang chiu tai) ta co:

__x (k) —minx, (k)
Vi (k) max X, (k) —miny, (k)

)
Déi v&i tiéu chi gia thanh, tic l1a dang “nhd tét
hon” & day la (hé s6 ma sat) ta co:

R
)= s (k) —min x, (k)

©)

Trong d6: i=1,2,...n- sd th& tw thi nghiém,
n=25; k=1,2...m- théng sb do, k=2(khd nang
chiu tai va hé sb ma sat)

Trong cac chi tiéu danh gia trén, chi tiéu lgi ich
thudc chi sé ty 1& thuan, tie 1a khi gia tri ctia né ting
I&n thi két qué muc tiéu tét hon; chi tiéu gia thanh
thudc chi sb ty 1& nghich, tirc 1a khi gia tri cta no
tang 1én thi két qua muc tiéu té hon hay néi cach
khac chi tiéu cang nhé sé cang tbt; chi tiéu ¢b dinh
khéng co yéu cau tuyét dbi vé gia tri clia chi tiéu loai
trie, mién la gia tri cha n6 dao ddng trong mot pham
vi gia tri cu thé hoac gia tri cia n6 gan vé han véi
mot gia tri cu thé, thi d6 la chi tiéu tét nhét; chi tiéu
vé khoang th&i gian can phai thda man rang gia tri
clia né nam trong moét pham vi nhéat dinh ctia mot
khoang thoi gian nhat dinh hodc tiép can vé han véi
mot khoang nhét dinh, d6 1a mét chi tiéu tét hon.
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Bang cach bién dbi va thay d6i ma tran quyét
dinh [X] béng céach chon loai chi tiéu thich hop, co

thé thu dwoc ma tran chuan hoa Y (y,), . khéng thiv
nguyén, cu thé la:
w1 () 7 (n)
p |0 ) () “
Y1) 3, (2) - 3 (n)

Ma tran tham chiéu 1& mét tieu chudn tham
chiéu ly twédng vé& mat ly thuyét, thong thuweng néd
bao gdm gié tri cao nhat (gia tri I&n nhat ho&c thap
nhét) ctia mdi chi sé do lwdng trong hé théng danh
gia, va cac thwdc do khac tét nhat cho muc tiéu
toan dién cta hé théng cé thé cling dwoc lya chon
két hop véi tinh hinh thwc té, goi la:

Y =[5 (1) »(2) - »(n)] (5)

2.4.2. Tinh hé s6 quan hé xam (hé s6 xam)

Hé s6 xam hay hé s6 quan hé xam (Grey
Relational Coeficient) thé hién khoang cach gitra
gia tri chuan bj dang xét va gia tri Ii twéng.

_ minly, (k) =y, (0)] + p, - max |y, (k) -y, (k)|

(k)=
) vy (k) =y, (k)| + p, - max|y, (k) = y, (k)|
k=1,2--n ®)
Trong do:

|va: (k) = v/ (k)| 13 gia tri tuyét d6i cda sai léch
gitra cac gia tri chuan dang xét va gia trj Ii twéng:

Ay, (k) =y (k)= 3] (k)| (6)

P, - duwoc goi la hé s6 phan biét (Distinguishing
Coeficient) gitip cho hé s6 xam phan bb déu nhau hon,
0<p, \* MERGEFORMAT<1 thwdng 1ay bang 0,5.

Bang 5. Thiét ké thuc nghiém theo Taguchi L25 (5°) va két qua anh hudng ctia cac yéu té dén kha nang chiu tai va hé so ma sat caa cap
ma sat gdi trugt-dia nghiéng

Mang truc giao
o (su két hop yéu t6 va miic d6)
Thi nghiém Dudng kinh Do sau
D (um) H (pm)
1 1 1
2 1 2
3 1 3
4 1 4
5 1 5
6 2 2
7 2 3
8 2 4
9 2 5
10 2 1
1 3 3
12 3 4
13 3 5
14 3 1
15 3 2
16 4 4
17 4 5
18 4 1
19 4 2
20 4 3
21 5 5
22 5 1
23 5 2
24 5 3
25 5 4

Két qua thi nghiém
Méat @6 phan bé Tai trong Hé s6 ma sat
A (%) (Pa) (nt)
1 12134107 0,003792661
2 12122724 0,003798233
3 12116295 0,003797579
4 12106143 0,003800059
5 12116074 0,003796213
5 12212302 0,003768992
1 12177339 0,003781709
2 12210586 0,003771946
3 12248512 0,003758075
4 12158969 0,003783755
4 12217866 0,003769559
5 12337794 0,003738120
3 12423880 0,003710756
2 12216850 0,003762985
1 12274737 0,003747809
3 12372633 0,003725660
4 12586854 0,003673745
5 12257819 0,003750000
2 12400788 0,003709417
1 12521272 0,003679306
2 12595991 0,003663837
3 12318598 0,003730824
4 12540910 0,003672356
5 12738885 0,003627305
1 12915166 0,003567290
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Khi ma tran tham chiéu bao gdm gia tri t6i wu
hoéc gia tri x4u nhat cia méi chi tiéu, mét phwong
phéap tinh toan hé sb quan hé xam (5) don gian hon
va cai tién co thé dwoc stir dung khi tinh toan hé sb
twong quan, do la:

e min|y, (k) =y, (k)| + p - max|y, (k) - y, (k)|
’ [ () = 3, (k)| + p - max| y, (k) = ; ()|

k=1,2n (7)

Khi d6 ma tran phan doan quan hé xam sé la:

a1 () & (n)
§= {;2(1) §2(2) ‘ ;2(71) (8)
&u(1) €,(2) - ¢, (n)

T cac phwong trinh (5) (6) ta c6 phwong trinh
rut gon cho biéu thire quan hé xam nhu sau:
S
()= 0 A
AOi (k) + QAmax

2.4.3. Tinh toan thr tw quan hé xam

min

©)

Dé tinh toan thr tw twong quan cua tirng t6 hop
tham s6, trwdc tién can xac dinh trong sé cla tirng
chi tiéu danh gia. C6 rat nhiéu phwong phap dé xac
dinh trong sb, bao gébm phwong phap can bang,
phwong phap gia tri Entropy, phwong phap trong s
CRITIC, phwong phap phan tich trng phan AHP,...
Ngoai ra, cling con co sw két hop cla cac phwong
phap trong s khac, bao gébm phwong phap trong
sb két hop entropy-AHP va phwong phap trong sb
két hop CRITIC-AHP,... Téng hé sb twong quan
cla cac chi tiéu danh gia khac nhau clia cac dbi
twong danh gia khac nhau va cac yéu té twong
&ng clia day quy chiéu va cac tich sé twong &ng
dé phan anh mrc do twong quan xam clia cac
phwong an t6 hop (m). Mtrc dd twong quan cang
I&n thi quyét dinh phwong an twong ng cang toi
wu. Mirc dd quan hé xam dwoc viét lai la:

7, (k)= w(k)<, (k)

k=1

k=12,--n (10)

Trong dé:

w(k) - trong s cua tiéu chi toi wu hoa thir k;

m - sb tiéu chi (m=2) vé&i diéu kién Zw(k):l
, tiéu chi can dwoc wu tién hon sé dwodgan trong
s6 I&n hon, trong nghién ctru nay, tién hanh nghién
cru V& qua trinh mai mon, trong d6 hé sd ma sat

LIl CONG NGHIEP MO, SO 6 - 2022

can duoc wu tién hon so véi gia tri kha ndng chiu
tai, do d6 chon lwa w(1)=0,3; w(2)=0,7

DPé c6 dwoc mire twong quan cla tirng nhan té,
can phai cé dwoc twong quan trung binh ciia moét
nhan tb twong (rng v&i mot cap duy nhét, va twong
quan trung binh thu dwoc cang Ién thi gia tri cap
twong &ng v&i nhan té cang tét.

2.4.4. Két qua va phan tich quan hé xam

Béang t& hop thwe nghiém truc giao da thiét ké
dwa trén phuwong phap Taguchi xam, cac gia tri cla
m va n c6 thé dwoc xac dinh, trong do m=25,n =
2, khi d6 ma tran quyét dinh da xay dwng theo (4)
dwoc tinh toan va dwa vao muc di liéu chuan hoa
(Bang 6).

Dé xac dinh ma tran tham chiéu, lay gia tri Ion
nhét cla gia tri tham chiéu ctia mdi cot trong Y lam
tiéu chuan tham chiéu cta no, ma tran tham chiéu
c6 thé thu dwoc nhw sau:

Y, = [1.00000 1.00000]

Vi gia tri |&n nhét clia méi cot dwoc chon lam gia
tri t&i wu, phwong trinh (8) cé thé dwoc st dung dé
tinh toan hé sé twong quan cla tirng gia tri tham
chiéu. Bdng thdi, co thé thu dwoc ma tran phan
doan twong quan xam, két qua dwoc dwa vao muc
hé sé xam (bang 6).

Do kha nang chiju tai va tinh nang ma sat va mai
mon cla két cAu vi md dwoc nghién cliru trong bai
b&o nay déu quan trong nhw nhau, nén phuong
phap trong sb bang nhau dwoc chon lam tiéu chuan
va c6 hai chi sé6 danh gia trong bai bao nay, vi vay
trong s6 nhuw sau:

w=[0.5 0.5]

Ddng thoi, theo biéu thire (11), cé thé thu dwoc
thém murc do twong quan xam cla 25 nhém phuwong
an, va két qua duoc thé hién trong (Bang 6).

Tw Bang 6, c6 thé trng bwédc thu dwoc thém
mtrc do twong quan trung binh cla tirng mirc théng
s6 clia két cAu vi mo. Dbi véi cung mét tham sb cla
két cAu vi md (microtexture), mirc dd twong quan
trung binh ctia mirc twong &ng ctia né co thé phan
anh truc tiép chat lwong cta tham sb & mirc do,
trc la mre twong quan trung binh cang lén thi gia
tri mirc cang t6i wu va ngwoc lai mirc twong quan
trung binh cang nhd, trc gia tri cang kém.

T Bang 7 c6 thé nhan thay, trong cac tham sb
cta két cau vi md, khi dwdrng kinh hinh tron 1a 600
um, chiéu sau cla két cau vi mé 1a 200 ym, va mat
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Bang 6. Két qua phan tich ma tran va tinh toan quan hé xam

ng-:i"ém Dit liéu chuan héa Ay (k) Hé sé xam 1 (k) Do xam T
: P ut P nt P nt y
1 0.03457 0.03178 0.96543 0.96822 0.34120 0.34055 0.340743
2 0.02050 0.00784 0.97950 0.99216 0.33795 0.33509 0.335945
3 0.01255 0.01065 0.98745 0.98935 0.33615 0.33572 0.335846
4 0.00000 0.00000 1.00000 1.00000 0.33333 0.33333 0.333333
5 0.01228 0.01652 0.98772 0.98348 0.33608 0.33705 0.336757
6 0.08800 0.07883 0.91200 0.92117 0.35411 0.35182 0.352509
7 0.12910 0.12078 0.87090 0.87922 0.36472 0.36252 0.363183
8 0.17598 0.18037 0.82402 0.81963 0.37764 0.37889 0.378516
9 0.06530 0.07004 0.93470 0.92996 0.34850 0.34966 0.349314
10 0.13122 0.13347 0.86878 0.86653 0.36529 0.36589 0.365709
n 0.39274 0.38366 0.60726 0.61634 0.45157 0.44789 0.448993
12 0.13684 0.15927 0.86316 0.84073 0.36679 0.37293 0.371091
13 0.20839 0.22447 0.79161 0.77553 0.38711 0.39199 0.39053
14 0.13810 0.13103 0.86190 0.86897 0.36713 0.36524 0.365807
15 0.28633 0.26610 0.71367 0.73390 0.41198 0.40522 0.407245
16 0.36420 0.38941 0.63580 0.61059 0.44022 0.45021 0.447212
17 0.51312 0.51877 0.48688 0.48123 0.50665 0.50956 0.508689
18 0.32940 0.31963 0.67060 0.68037 0.42713 0.42359 0.424655
19 0.59419 0.54266 0.40581 0.45734 0.55199 0.52228 0.531193
20 0.18748 0.21506 0.81252 0.78494 0.38095 0.38912 0.38667
21 1.00000 1.00000 0.00000 0.00000 1.00000 1.00000 1.00000
22 0.60548 0.58522 0.39452 0.41478 0.55896 0.54658 0.550295
23 0.26261 0.29744 0.73739 0.70256 0.40408 0.41578 0.412269
24 0.53740 0.54863 0.46260 0.45137 0.51943 0.52556 0.523716
25 0.78211 0.74217 0.21789 0.25783 0.69648 0.65978 0.670789
Bang 7. Mitc d6 quan hé trung binh ctia titng miic tham sé két cau vimé
Duang kinh Mutc do quan hé Do sau Mutc do quan hé Mat do Muic dd quan hé
(pm) trung binh (pm) trung binh (%) trung binh
200 0.33664 40 0.41015 0.2 0.37095
300 0.36190 80 0.40903 0.4 0.41186
400 0.40410 120 0.34417 0.6 0.44226
500 0.46016 160 0.44096 0.8 0.50618
600 0.63266 200 0.51666 1.0 0.45089

dd phan bb la 80% thi mirc dd quan hé trung binh
twong &ng la 1&n nhét, do d6 dé xuéat két hop nhom
tham sé trén 1a sw két hop két cu vi mé t6i wu nhat.
Su két hop tham sé tdi wu, tirc 1a sw két hop téi wu
cta két cAu vi mé hinh tam giac can cé clra mé
hinh tron véi théng sb la: hinh tron c¢é dwdng kinh
600 um, d6 sau 200 pym va mat dd phan bé la 80%.

Théong qua phan tich mé phéng trén Ansys
Fluent va sau qua trinh t&i wu héa két hop tng
dung phwong phap Taguchi xam, két qua chirng
minh, kha n&ng chiu tai ctia mé hinh mang dau cap
ma sat géi trwot dia nghiéng dwoc b tri két cau vi
mo la 12915166 Pa, hé s ma sat clia cap ma sat
dwoc bb tri két cau vi mé 1a 0,00356.

CONG NGHIEP MO, SO 6 - 2022 ¥



{3} CO KHi VA CO PIEN MO

NGHIEN CPUVATRAODOI

H.7. Biéu dd mé phong phan bé ap suat nhém két cau vi mé tdi uu

So sanh két qua cuta 25 thi nghiém truc giao,
c6 thé thay rang md hinh két cau vi mé véi té hop
tham sé t6i wu da tang kha nang chiu lwc I&n nhat
va dong thoi hé sb ma sat cla cép ma séat ciing
nhé hon, do dd, sw két hop tham sb dwoc tdi wu
hoa co thé cai thién tét hiéu suat cia mo hinh két
cAu vi md. So véi md hinh khéng dwoc két ciu, kha
nang chiu tai cia mang diu cap ma séat gbi trwot-
dia nghiéng tang 1én 7,23% va hé sé ma séat cla
mang dau giam 10,32%.

3. KET LUAN

> Khi cau tric vi mé dang tam giac can cé ctra
mé& hinh tron dwoc b tri trén bé mat cdp ma sat
gdi trwot-dia nghiéng cia bom pit tdng hwéng truc,
murc d6 anh hudng clia cac tham sbé két cu vi mo
dbi v&i kha nang chiu tai va hé sb ma sat cha cap
ma séat gbi trwot-dia nghiéng 1an lwot nhw sau: (1)
dwerng kinh > mat 6 > do sau két ciu va (2) do sau
> méat do > dwdng kinh;

> Théng qua phan tich &nh huwéng bé mat da
thu dwoc mé hinh dw doan vé kha nang anh huéng
cla cac tham sbé dac trwng cla cau truc vi mé dang
tam giac can ctra mé hinh tron dbi véi hé sd ma sat
va tai trong clia cap ma sat gbi trwot-dia nghiéng
véi d6 chinh xac twong dbi cao;

> Céc tham sb hinh dang cu truc vi mé téi wu
nhat thu dwoc bang cach tién hanh téi wu hdéa muc
tiéu dé co hé s6 ma sat nhé nhét, lwc don vi (strc
chiu tai) I&n nhat: dwéng kinh hinh tron: 600 pm, d6
sau: 200 ym, mat do: 80%. Luc nay, hé sb ma sat
va lwc don vi clla cap ma sat géi trwgt-dia nghiéng
lan lwot 14 0.00356 va 12915166 Pa, so véi cdp ma
sat nguyén mau khong bd tri két cAu vi mo, hé sb
ma sat giam 10,32% trén co s& nang cao kha nang
chiu tai 7,32%04

TAI LIEU THAM KHAO

10.

48

. Taguchi, G. (1987), System of Experimental Design, D. Clausing (Ed), Vols 1-2, UNIPUB/Kraus

International Pub-lications, New York.

. Taguchi, G. and Taguchi, S. (1987), Taguchi Methods: Orthogonal Arrays and Linear Graphs, American

Supplier Institute, Dearborn, MI.

Murat K. et al. (2011), Friction and wear studies between cylinder liner and pitténg piston ring air
using Taguchi design method [J]. Advances in engineering software, 2011,42(3): 59503.

Le Van Loi, Xu Ping, Yu Ying Hua (2022), Research Status On Surface Texture In Lubrication And
Friction Reduction Of Tribological Systems. Mining Industry Journal. Hanoi, 2022(5):40-48

Tk, MIhM, AR, TR, BUSCHT. W SRR A R B SRI0Y LR WT FU[J/OL]. K
HiAR:1-10[2022-01-26].

Jonathon K. Schuh, Randy H. Ewoldt (2016), Asymmetric surface textures decrease friction with
Newtonian fluids in full film lubricated sliding contact J], Tribology International 1, 2016,19:490 - 498.
RENE, TRETER, B3, BRob, BEHL. R T ZARPABCE M MNIEAZ BRI IE I < B AR T R T
2. HEHZ 4, 2021, 30(15):1428-1434.

Kasman S. (2013), Multi-response optimization using the Taguchi-based grey relational analysis:
a case study for dissimilar friction stir butt welding of AA6082-T6/AA5754-H111. The International
Journal of Advanced Manufacturing Technology 68 (1-4):795-804. doi:10.1007/s00170-012-4720-0
Singh S. (2012), Optimization of machining characteristics in electric discharge machining of
6061AI/AI203p/20P composites by grey relational analysis. The International Journal of Advanced
Manufacturing Technology 63 (9-12):1191-1202. doi:10.1007/s00170-012-3984-8

Li G-D., Yamaguchi D., Nagai M. (2007), A grey-based rough decisionmaking approach to supplier
selection. The International Journal of Advanced Manufacturing Technology 36 (9-10):1032-1040.

CONG NGHIEP MO, SO 6 - 2022



NGHIEN Cl’PUVATRAODOI CO KHi VA CO BIEN MO '(s}

doi:10.1007/s00170-006-0910-y

11. Abhang LB., Hameedullah M. (2012), Determination of optimum parameters for multi-performance
characteristics in turning by using grey relational analysis. The International Journal of Advanced
Manufacturing Technology 63 (1-4):13-24. doi:10.1007/s00170-011-3857-6.

12. Younas M., Jaffery SHI., Khan M., Khan MA., Ahmad R., Mubashar A., Ali L. (2019), Multi-objective
optimization for sustainable turning Ti6Al4V alloy using grey relational analysis (GRA) based on
analytic hierarchy process (AHP). The International Journal of Advanced Manufacturing Technology
105 (1):1175-1188. doi:10.1007/s00170-019-04299-5

APPLICATION OF GRAY-BASED TAGUCHI METHOD IN OPTIMAL ANALYSIS
OF EFFECT OF SURFACE MICRO-TEXTURE ON FRICTION AND WEAR
PERFORMANCE OF SLIPER-SWASH PLATE PAIRS IN AXIAL PISTON PUMPS

Le Van Loi, Xu Ping, Yu Yinghua, Nguyen Van Tan, Tran Van Hiep

ABSTRACT

In order to study the influence of microstructure and improve the friction pair efficiency of the swash
plate axial piston pump, the sliding-swash plate friction pair was selected as the research object. This
paper analyzes and evaluates the influence of microstructural geometric parameters on the bearing
capacity and friction coefficient under high pressure conditions. Application of the Taguchi method to build
experimental matrix, Grey Relation Analysis method (GRA) to analyze the influence of microstructure
parameters on the bearing capacity and friction coefficient of the friction pair. Implementation of simulation
analysis, compare with the prototype friction pair without microstructure, from which to evaluate the load
capacity and coefficient of friction of the sliding-swash plate pair friction pair.

Keywords: sliding-swash plate, coefficient of friction, bearing capacity, micro-texture, Gray-Based
Taguchi Method,
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NGHIEN CUU ANH HUGNG CUA CAC THONG SO CAU TRUC
~ DEN TINH HAP THU NANG LUONG
CUA CAU TRUC MANG VI PHAN TU DANG HINH THAP

TOM TAT

Pham Trung Hai, Xu Ping, Yu Yinghua, Shen Jiaxiqg
Trwong Pai hoc Ky thuét Liéu Ninh, Trung Quoc
Email: trunghai112@gmail.com

B6 hép thu ndng luong (HTNL) st dung céu tric mang vi phéan ti duoc thiét ké sir dung cho gian
chéng thdy lwc nhdm ting khd ndng HTNL va ndng cao dé an toan cho dan chéng. Bai béo si¥ dung
phuong phép phén tich dwa trén co sé ly thuyét strc bén vét lidu, két hop véi phwong phap mé phdéng
s6 dé khdo san &nh hudng cua céc thdng sé céu tric ctia vi phan ti hinh thédp dén tinh ndng hap thu
néng luong cta bé HTNL. Céc phén tich cho thay téng kich thuéc duong kinh chén cida vi phén to hinh
thap co thé lam tdng khé néng chiu luc ciing nhw khd ndng hap thu néng lwong cda bé HTNL, nguoc
lai tdng bé rong day va chiéu cao vi phan ti hinh thép cé thé lam giam kha ndng hép thu nang luong

ctia bé6 HTNL.

Tir khéa: bo hép thu ndng lwong, cau tric mang vi phén ti, vi phan ti hinh thép, gian chéng thiy luc

1. DAT VAN DBE

Hién nay, v&i cac dac tinh nhw: nhe, chiu va
dap va hap thu nang lwong (HTNL) tét, tan nhiét
cach nhiét tét, tiéu am cach am, kha nang tuy bién
theo y&u cau... ciu tric mang da va dang duoc
nghién clru va &ng dung trong rat nhiéu linh vuc.
O c4c nghién ctru da cong bd trwde, nhém nghién
clu da st dung ciu tridc mang dé thiét k& phan
t HTNL st dung cho gian chéng thdy lwc nham
tang cao kha nang HTNL va nang cao d an toan
cho gian chdng [1]. Nghién ctru da chi ra: mang cé
céu trac vi phan t& dang hinh thap 1a phu hop nhét
dung dé thiét ké phan t& HTNL. Bai nghién ctru st
dung phwong phap phan tich mé phéng moé hinh
sb dya trén co s& phwong phap phan t& hivu han,
tién hanh nghién ctu sy &nh hwéng clia cac théng
sb cAu tric vat lieu mang ddi véi tinh nang hap thu
nang lwong cta phan ti HTNL.

2. NOI DUNG NGHIEN clU

2.1. Cau tao cua bo hap thu ning lwong sir
dung mang vi phan tr hinh thap

B& HTNL bao gdm rat nhiéu cau trac vi phan tor
xé&p v&i nhau theo mét trat tw nhat dinh. Cac vi phan
tlr hinh thap nay dwoc sép xép thanh nhiéu 16p,
mdi 1&p cé sb lwong vi phan t& bang nhau (Hinh

U CONG NGHIEP MO, SO 6 - 2022

H.1. B6 HTNL s&t dung mang vi két cau
1-Dé; 2-16i HTNL; 3-Chan cdt chdng thily luc

H.1). Cac phan t& gibng nhau nén cac thong sé vé
khoi lweng, do cirng...la nhw nhau. Khi b HTNL bj
nén doc truc, lwc sé dwgc phan bd déu cho tat ca
cac vi phan t&r. MGi vi phan tlr c6 thé chiu cac lwc
khac nhau va qua trinh bién dang ciing khac nhau,
nhwng tdng nang lwong hap thu tdi da ctia méi vi
phan t& [& nhw nhau, va tdng ndng lwong hép thu
clia toan bo cAu truc sé la tdng nang lwong hap thu
clia tAt ca cac vi phan t&r. Do d6, tdng nang lwong
hép thu dwoc clia bd HTNL sé phu thuéc vao nang
lwong dwoc hap thu bdi mdi vi phan t&r va tdng sb
vi phan t& co trong tb hop.

Vi chiéu cao va dwdng kinh ctia bé HTNL 14
cb dinh nén khi cac théng sé cau tric vi phan t&
hinh thap khac nhau, sb lwong vi phan tir dwoc lap
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dat trong khéng gian cb dinh ctia bd hap thu nang
lwong sé khac nhau. Céc théng sb khién vi phan tir
dat kha nang hap thu tét nhat chwa chac da khién
bd HTNL bd tri dwoc sb lweng vi phan t& nhiéu
nhét. Vi thé can xem xét anh hwéng clia cac thong
sb cAu tao dén tdng thé bd HTNL.

Gia sir bd HTNL c6 tdng chiéu dai la L, dwong
kinh la D, do céc vi phan tir c6 chiéu cao h, bé rong
day |=2a, dworng kinh chan d cAu tao thanh. Céc vi
phan tlr nay dwoc sap xép thanh nhiéu I1&p, méi I6p
gdm nhiéu vi phan tt. S6 1&p Ién nhat cé thé xép 1a”

L

Méi tang c6 sb vi phan tir la:
mfDye
v<i()
Gia slr rang cac vi phan t&r cé ciu tao dong nhét,
lwc phan b 1&n than mdi phan t& 1& nhw nhau va
do bién dang ctia than té bao la nhw nhau, thi tbng

phan lwc ctia bd HTNL béng tdng phan lwc ctia toan
bd vi phan t&r dwoc sap xép trong mot 16p:

(2)

F ©)

total

=v.F

Tbng nang lwong cé thé hap thu bang tdng nang
lwong hap thu cla toan bd cac vi phan to:

O =uv.Q )

2.2. Qua trinh bién dang cua vi phan tw
hinh thap

B& HTNL thwdng duoc lap dat & chan cta cot
chéng thay lwc. O didu kién lam viéc binh thuong,
bd HTNL can phai chiu duwoc lwc chéng lam viéc
cta cot chéng. Khi xay ra nd da, ap lwc lén cot
chdng tang dét ngdt vuot qua gia tri lwc chéng tdi
han ctia bé HTNL, luc nay bé HTNL bat dau phat
huy tac dung, bién dang va hap thu bt mét phan
nang lwong tlr vu nd, gidm bét ap lwc 1én cot chdng,
giup bao vé an toan cho cac két ciu khac cla cot
va gian chéng.

V&i dac diém lam viéc nhw trén, bd HTNL cén
duwong dac tinh chju lwc twong ty nhw Hinh H.2.

-
x

H.2. Két cau vi phan ti hinh thap va luc tac dong khi bi nén

Trong bai nghién ctvu d& coéng bd [1], mé phdng
nén 1 vi phan t& hinh thap ciing cho thay duéng
dac tinh chiu lwc cta vi phan t& hinh thap la phu
hop dé lam bd HTNL. Pé ly giai cho van dé nay,
tién hanh khao sat mot vi phan tt hinh thap chiju
e nhw Hinh H.3.

H.3. Két cau vi phan ti hinh thap va luc tac dong khi bi nén
Gia thiét mé hinh lyc tac dung Ién mbt chan
nhw H.4.

Fi4

H.4. Phan bé luc trén chan cta vi phan ti hinh thap
Thanh phan luc F, dwgc tinh theo cong thirc:

F
4.cosa’

k= N (5)
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Nhw vay xét riéng mdi chan, lwc tac dung chi
con lai thanh phan lwc doc truc. Bién dang ban dau
cta thanh la bién dang nén doc truc. Khi thanh van
trong gi¢i han dan hoi, lwc F.co thé dwoc tinh dwa
vao dinh luat Hook nhw sau:

F :g.EA, N (6)
L
Trong do:
E - M6 dun dan héi vat lieu, MPa
A - Tiét dién cla thanh, mm?
AL - d6 bién dang cta thanh, mm
L - Chiéu dai ban dau cla thanh.

Khi tiép tuc tang gia tri cta luc F, theo nghién
clru clia Leonhard Euler nam 1774 [2], khi Iwc doc
truc tang dén mot gia tri nhat dinh, thanh bi nén doc
truc sé tién vao trang thai mét 6n dinh va bi uén
cong nhw Hinh H.5.

Fid

Hinh 5. Bién dang ctia thanh chiu nén doc truc
Dé tim gia tri lwc t&i han nay, gia thiét véi mot
bién dang y vé cling bé, ta xay dung dwoc phuong
trinh dac trwng nhuw sau:

" __ _ ~ tmax
y Bl Y
Gidi phwong trinh vi phan trén thu dwoc cong

thtre tinh gia tri lwc t&i han:

(7)

(8)

Trong do: | - mé men quan tinh tiét dién thanh, m*.
Luc nay tng suét cla thanh la:
F .. TEI

— _ tmax

T4 Al e

9)

4] CONG NGHIEP MO, SO 6 - 2022

Nguwdi ta dat goi la d& manh cla thanh. - Hé sb
phu thudc vao lién két dau thanh.

Véi r. la ban kinh quan tinh tiét dién thanh.

1 ) d

Pnin = \/Z Vé&i thanh co tiét dién tron, 7, =—

4
L °E e ea e
Gia tri /10 = dwoc goila d6 manh gidi han
o,

cla thanh v&i o la gi¢i han chay cua vat liéu.

Doi voi vat ligu thép, gia tri 4 nam vao khoang
90-100. Néu A < A, thi khi thanh bat dau tién vao
trang thai mat &n dinh, rng suét trong thanh da vuot
qua gid¢i han chay, thanh sé ngay lap tirc xuét hién
bién dang chay. Trong pham vi bai nghién ciru, kich
thwédc phan t&r hinh thap cé d6 cao (30+80)mm, do
réng chan (20+40)mm, dwong kinh chan (4+7)mm.
Trong pham vi théng sb kich thuwéc nay, dd manh
cta thanh chan A < 4, . Do do c6 thé két luan, ngay
khi mat én dinh va bj udn, thanh sé bj bién dang
déo ngay lap tirc. Khi tién vao trang thai bi bién
dang déo, phan lwc sé& gidm nhanh, tuy nhién bién
dang déo khong xay ra trén toan bo chiéu dai thanh
ma chi xay ra tai moét phai diém cé (ng suét tap
trung I&n nhét.

Nhuw vay toan bod qua trinh bién dang ctia vi phan
t& hinh thap c6 thé mo ta tom tat qua 2 giai doan
nhw sau:

Giai doan 1: Twong wng v&i khi b6 HTNL lam
viéc & diéu kién binh thueng. Ap lwc 1én bd HTNL
nhd hon ap luwc téi han, bd HTNL bi bién dang nhé.
Bién dang Iic nay chu yéu la bién dang nén doc
truc clia cac chan vi phan t hinh thap;

Giai doan 2: Twong (rng v&i khi xay ra nd da. Ap
Iwc 1én bé HTNL tang ddt ngét va vuwot qua gia tri
gi¢i han. Céac chan vi phan t& bi mat én dinh va bi
bién dang udn cong, ndi lwc trong vi phan ti giam.

2
Foo= n°El

tmax 2
L

N (10)

Giai doan 2 1a giai doan hé&p thu nang luvong
chinh ctia bd HTNL. Trong giai doan nay, ham sb
biéu thi phan lwc cta vi phan tl twong (rng véi do
bién dang la:

F=mx"+bx'tcx,N 1)
Trong do:
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m - ma tran khéi lwgng cla vi phan t&, Mpa
b - ma tran do can cuta vi phan t&
c- ma tran dd cing cda vi phan tir
X - ma tran chuyén vj cta vi phan t& (do
bién dang)
Nang lwong vi phan ti hap thu dwoc chinh béng
céng cla ngoai lwc gay ra bién dang. Pwoc tinh
theo céng thirc:

0=

Xxmax

J F.dx

0

Trén thuwc t&, dé& xac dinh cac ham sé nay la
rat khé khan. Ngay nay nhd vao cac phan mém
mé phdng va may tinh, ngudi ta c6 thé tién hanh
mé phdng qué trinh bién dang cta vat thé cho ra
nhitng két qua twong dbéi chinh xac. Bai bao st
dung modun mé phéng va cham Explicit Dynamic
ctia phan mém ANSYS Workbench dé tién hanh
mo phdng va khao sat anh huéng ctia cac tham sb
t&i tinh nang chiu lwc va hap thu nang lwong cla
bd HTNL.

(13)

2.3. M6 phéng s6 biang phan mém Ansys

Nhom nghién ctru st dung modun Eplixit trong
phan mém ANSYS Workbech dé& mé phéng bai toan
nén bd HTNL. Theo dd, mé hinh 3D cua vat thé sé
dwoc chia lwgi nhd, cai dat cac diéu kién dau vao
va tw dong tinh toan dy trén phwong phap phan
t& hiru han. Thoi gian d& mé phdng tinh toan phu
thudc rat nhiéu vao tbc do may tinh, két cau cla vat
thé, do chinh xac yéu cau (d6 chia nhd cla lui).
Déi v&i cac bai toan phire tap can phai st dung cac
siéu may tinh, chay trong thoi gian dai méi c6 thé
giai xong. Do diéu kién trang bi may tinh chi la may
tinh phd théng, dé gidam bét dd phirc tap va thoi
gian tinh toan, nhém nghién cu chi mé phéng tinh
toan cho 1/4 tAng ctia bd HTNL (Hinh H.6). CAu tao
mot tang bd HTNL bao gdm cac vi phan tir [am 18i,
tdm dé day 5mm, 6ng day 5mm boc xung quanh
lam dan hwéng, tAm trén day 5mm cé thé truot trén
thanh éng.

Mat A va mat B dwoc rang budc chuyén bi theo
phwong phap tuyén bang 0. Vat liéu bd HTNL
dwoc chon trong thw vién co san cla Ansys la thép
STEEL 4340, mé&t dwéi dwoc khai bao gbi cb dinh,
tAm trén dwoc ép xudng voi tbe dd 10m/s.

H.6. M hinh 3D clia 1/4 tang ctia b hap thu nang lugng
1. Loi; 2. Tam dé; 3. V6 truot; 4. Tam trén
Lwu dd qua trinh phan tich mé phéng duwoc thé
hién & Hinh H.7.

- A - B

R omery 7 4 @ smeetion
——>» 3 (5] Parameters 3 [B ceomewy F-
Geometry 4 @ Modd i

5 @ seto ¥ 4

6 @3 Soluton o

7 '\a Results ‘

—3 8 [pd Parameters

Explicit Dynamics

[pd Paramater Set

- C

1 Response Surface
2 | [0l Design of Exparimants v
3 | (&N Resporss Surface g

Response Surface

H.7. Luu d6 qua trinh mo phéng phan tich

Theo d6, gia tri cac théng sb dau vao dwoc khai
bao & muc Parameter Set: a=1/2=20mm; b=40mm;
d=(5+7)mm; h=(30+70)mm. Mé hinh théng sb sé&
duwoc ty déng cap nhat theo gia tri cac thong sb &
muc Geometry. Sau khi dwgc cap nhat gia tri thong
sd& mai, md hinh dwoc dwa vao muc md phéng
Explicit Dynamic dé tién hanh mé phéng phan tich.
Céc gia tri dau ra dwoc cai dat & muc nay bao godm
tbng nang lwong hap thu va gia tri phan lwc 16n
nhat. Sau khi phan tich xong, gia tri théng s mdi
lai dwoc cap nhat va mét chu trinh méi bat dau cho
dén khi mé phdng hét cac gia tri théng sb. Gia tri
clia théng s dau ra va dau vao dwoc tdng hop va
xay dwng thanh d6 thi quan hé & muc Response
Surface.

CONG NGHIEP MO, SO 6 - 2022 K]
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Sau khi chay mé phdng, thu dwgc anh huwéng
clia cac théong sé dén kha nang hép thu nang lvong
cta két cAu nhw Hinh H.8.

wiinuisPH SRS ML - Ed

(e) h=70mm
Hinh 8. Két qua md phong phan tich bang Ansys
T cac biéu dd trén Hinh H.8 ta c6 thé thay
quan hé cla hai théng sb a, d v&i kha nang HTNL
la mot bé mat cong lién tuc. Gia tri nang lwong hap
thu thAp nhat nam & diém thiét ké a = 40mm, d =
4mm; gia tri nang lwong hap thu dat cao nhat khi
a =20mm, d = 7mm. Nhu vay c6 thé thay khi ting

TAI LIEU THAM KHAO

a sé lam giam kha nang HTNK cula két ciu, nguoc
lai tdng d s& lam tang kha nang HTNL cla két c4u.

So sanh céac gia tri cac diém twong (ng gitra
cac mire chiéu cao h khac nhau, ta thay h cang lén
thi tdng ndng lwong hap thu cang Ién. Cé thé diéu
nay xay ra |a do khi h tdng sé lam cho chiéu dai
bién dang hiéu dung cta két cu ting nén, t d6
lam t&ng kh& n&ng HTNL. Tuy nhién néu bé HTNL
c6 nhiéu tang va tdng chiéu cao cta bd HTNL Ia
cb dinh, viéc tang chiéu cao vi phan t& cé thé lam
giam sb 1&p vi phan tir bd tri trong bd HTNL. Chiéu
dai hanh trinh hiéu dung méi Iép cé thé tdng nhung
tbng chiéu dai toan bd cac I6p hdu nhuw khéng thay
ddi, do d6 khi tang h c6 thé lam gidm téng ning
lwong hap thu ctia mot bé HTNL.

3. KET LUAN

>Két qua phan tich mé phdng cho thdy, cac
thdng s cAu tric cha vi phan tt c6 anh hwéng truc
tiép dén kha nang hép thu nang lwong clia bd hap
thu nang Iwveng. Khi tang kich thuwdc dwdng kich
chan (d) hodc giam bé réng day vi phan t& (a) cé
thé khién kha nang hap thu nang lvong ctia bd hap
thu nang lwgng tang. Ngwoc lai, gidm dwong kinh
chan hodc tdng bé rong day cé thé lam gidm kha
nang hép thu ndng lwong cla két ciu;

>Débi v&i théng sb chiéu cao h clia mdi vi phan
tlr, khi h tang 1am tang m&c hap thu nang lvong
ctia mdi vi phan t&, tuy nhién lai khién mirc hap thu
cta téng thé bd hap thu nang lwong gidm xudng;

»Cac phan tich, m6 phdng trong bai bao dwoc
thwe hién dwdi diéu kién ly thuyét ly twéng. Song
trén thwc té ban than cac vat lidu ludn ton tai 16i
khién cho bién dang va chiu lwc khéng ddng déu
nhau. Do d6 can c6 nhirng nghién ciru thir nghiém
thuwc té dé cé nhwng két luan chinh xac hona

1. Pham Trung Hai, Xu Ping, Yu Yinghua, Shen Jiaxing (2021), Ap dung bd hép thu néng lvong cho vi
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RESEARCH ON THE INFLUENCE OF STRUCTURAL PARAMETERS ON THE ENERGY
ABSORPTION OF PYRAMIDAL MICRO-ELEMENT LATTICE STRUCTURE
Pham Trung Hai, Xu Ping, Yu Yinghua, Shen Jiaxing

ABSTRACT

The energy absorber uses a micro-element lattice structure designed to be used for hydraulic supports
to increase the energy absorption and improve the safety of the supports. The article uses the analytical
method based on the theory of material strength, combined with a numerical simulation method to
investigate the influence of structure parameters of pyramidal micro-element on the energy absorption
performance of energy absorber. The analysis shows that increasing the diameter of struts of pyramidal
micro-element can increase force resistance capacity as well as the energy absorption capacity of energy
absorber, vice versa increase the bottom width and height of micro-element can reduce the energy
absorption capacity of energy absorber.

Keywords: energy absorber, micro-element lattice structure, pyramidal micro-element, hydraulic
supports
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NGHIEN CUU UNG DUNG CONG NGHE BANG THONG §IEU RONG
(UWB) DINH VI THOI GIAN THUC TRONG MO HAM L0

Nguyén Tién S¥, Ha Thi Chuc, Téng Ngoc Anh
Trwong Pai hoc M6 - Bja chat

TOM TAT

Trinh Bién Thuy

Trwong Cao dang Viét-Han, Quang Ninh
E-mail: nguyentiensi@humg.edu.vn

Hé théng dinh vi thoi gian thuc (Real Time Locating System - RTLS) str dung céng nghé béng théng
siéu rong (UWB), duoc st dung rong réi dé quan ly, gidm sat hang hod, thiét bj va con ngudi hé tro
céng tac bao tri stra chira thiét bi va ctru hd, ciru nan.Bai béo trinh bay két qué nghién ctru vé cong
nghé UWB va xay dung mé hinh hé théng RTLS trong phong thi nghiém cé kha ndng &p dung trong

mé ham Io.

Tir khéa: hé théng dinh vj thoi gian thuc (RTLS), cdng nghé béng théng siéu rong (UWB)

1. DAT VAN BE

Hé théng dinh vi rat phd bién hién nay la hé
théng GPS. Khi s&r dung & ngoai trdi, hé théng
GPS dat dd chinh xac dinh vi rat cao. Tuy nhién,
nhwoc diém cla hé théng nay la khéng cho két
qua chinh xac khi thiét bi can dinh vi & mai trudng
trong nha hoac cac khu vwc khéng thu dwec tin
hiéu vé tinh, dac biét |la trong cac tda nha I&én hoac
céc cong trinh ngam.

Hé théng dinh vi théi gian thwc (Real Time
Locating System - RTLS) da khac phuc dwoc cac
nhwoc diém clia hé thdng GPS. RTLS tw dong
dinh vi va theo doi dbi twong theo thoi gian thyc
v&i d6 chinh xac cao ma khéng can s dung vé
tinh. Do vay c6 thé ap dung md hinh RTLS cho cac
&ng dung dinh vi tai san, thiét bi, may trong cac
nha may, kho bai; *ng dung dinh vi ngwoi lam viéc
trong cac cong trinh ngdm. T d6 giup ngudi quan
ly gidm sat vi tri ciia nhan vién, kiém soat gid' lam
viéc va truy cap, so tan va phat hién ngwoi gap tai
nan. Vi vay nghién ctvu 4p dung RTLS rat can thiét.

2. NOI DUNG NGHIEN clru

2.1. Cac coéng nghé str dung trong hé théng
RTLS

Hién nay c6 kha nhiéu cdng nghé dwoc nghién
ctu, st dung trong hé théng RTLS, méi cdng nghé
déu c6 nhixng wu va nhuoc diém riéng. (Bang 1)
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Bang 1. Cac cdng nghé st dung trong hé thong RTLS

Cong

° Uu diém Nhugc diém
nghé
(6.6 chinh xdccaokhihoat ™ U YU odc mt t hicu
GPS . N vdi méi truong trong nha hodc
ddng ngoai troi oA -
¢dc cong trinh ngam
e e e . Tin hiéu thay doi nhiéu do moi
WLAN CEL‘;:‘J;“‘LI?;: U0 S| i sl 69 et s
P 9 dinh vi khdng cao
Tiét kiém nang lugng, chi Vng pht hep, can nhiéu thiét
BLE o i
phi thap bi phat
Khop g yed cad L‘ls' «@ Athe Vung phl hep, anten anh
RFID  xuyén qua vat ran khong | | I,
2 1s . hudng nhiéu dén tin hiéu RF
phéi la kim loai
Hong Phu hop vai mo\hlnrltruyen Vung pht hep, bi anh hudng
. sbng trong nha, do chinh "> ", S g
ngoai YC Cao nhiéu béi dnh sang nhin thay
ANSANG, | o hihdctungbinh . PO bién, thiét bi lap dat
tlr trudng ¢6 chi phi cao
Do chinh xdc cao & cm,
bang thong rong, tan s6
hoat ddng ¢ GHz, viing phd
UWB  rong cd vai chuc mét. Hién  Chi phi thuc hién trung binh

nay cong nghé UWB dang
dan dugc tich hgp trong cac
chip di dong

Tai Viét Nam hién nay hau nhuw rat it cac nghién

ctu vé RTLS st dung cong nghé UWB. Ly do mét
phan vi chip hé trg cdng nghé UWB cé gia thanh
cao. Trong vai ndm gan day, cac hang san xuét chip
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LEQ-L04
[UWE Tag)

Accurate within
One-step detection

H.2. Hé thdng thiét bi dinh vi thai gian thuc LEO-L UWB ctia Advantech Viét Nam

ndi tiéng da quan tdm dén cong nghé UWB va san
xuét chip hd trg cong nghé nay véi sé luvong 16n,
dan tdi gia thanh ha, tang tinh kha thi khi ap dung
vao thuc té. Bdng thdi, véi sw phat trién manh cla
coéng nghé loT va di liéu I&n, nhu cau vé thu thap
di¥ liéu ngwoi dung (bao gdm ca dir liéu vi tri) dé
danh gia hanh vi nguw¢i dung, dwa ra cac dy doan,
canh bao chinh xac ngay cang tang. Trong [1], tac
gia da phat trién hé thdng dinh vi trong nha dua trén
cac cdm bién dién thoai théng minh, cu thé 1a dinh
vi dwa trén cwong do tin hiéu tlr trwong va cam
bién tir trwdng & dién thoai théng minh. Két qua dat
dwoc cho sai s6 dinh vi khoang 1m. Nhwoc diém 13
hé théng phu thudc vao cdm bién tr trwérng trong
céc thiét bi di ddng, méi khi khu vc cé sw thay ddi
dang ké, can phai tién hanh xay dwng lai ban db
twr tred'ng khu vee; vi tri dinh vi dwec xac dinh trén
Google map nén khéng xac dinh dwoc toa dé khi
thiét bi khong co két néi Internet. Trong [2], tac gia

da phat trién hé thdng dinh vi va dan dwdng trong
nha cho robot st dung camera laser dé |ap ban d6
s6. Nhwoc diém cta phwong phap 1a chi phi cao,
chi phu hop véi cac ng dung dan duwdng.

Céc nghién ctru vé RTLS sir dung céng nghé
UWB kha phdé bién & nwéc ngoai va da duoc
thwong mai hoa béi cac hang nhw SATO, Sewio,
Woxu, ChangYing... Mot s6 san phdm RTLS d& c6
mét tai Viét Nam. Dién hinh 1a hé thdng RealTrac™
(Hinh H.1) dinh vi ngudi trong mé hdm 16 v&i sai s6
dinh vi dwéi 35cm.

Giai phap dinh vi LEO-L UWB cua Advantech
Viét Nam (Hinh H.2) cho phép theo ddi chinh xac
cac phwong tién, nhan sy va thiét bj véi sai sb dinh
vi dwéi 30cm.

2.2. CAu tric hé théng RTLS

Mot hé théng RTLS (Hinh H.3) bao gbm cac
thanh phan:

- Thé ca nhan (Tags hoac Device): Bwoc phan

CONG NGHIEP MO, SO 6 - 2022 4
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phdi cho dbi twong can dinh vi;

- Tram neo (Anchor): Bwoc dat cd dinh tai cac
diém cb dinh cha khu vuwc, mbi diém truy cap cé
dién tich ph séng nhéat dinh (tlr vai chuc m dén vai
tram m);

- May chu (Server): Két nbi véi thé ca nhan hoac
tram neo dé thu thap di liéu vé toa do, khoang
cach gilra thé v&i tram neo hodc gilra cac tram neo
v@i nhau.

Dervice Anchor 1 Anchor 2 Anchor 3 Server
4 — o o l
—_ T Syt T .SWV-' i

— B
[
.._\__"‘-""l'i.'l. T :.._ T:4|.~:-.'r.k:!
Fo . __’ L T“u; Wl
| | 1 Y :: Tr{mm:ﬂ-

H.3. Cau tric ctia hé thdng RTLS

Cac nghién ctru hién nay tap trung vao cac
phuwong phap dinh vi nhw: phwong phap dinh vi
khodng cach hai chiéu (TWR - Two way Ranging)
[3], phwong phap chénh léch thdi gian dén TDoA
(Time Difference of Arrival) [4] [5]. Trong [6], tac
gia thiét k& hé théng dinh vi trong nha st dung
céng nghé UWB dé dan dwérng cho UAV trong moi
trwdng khong coé tin hiéu GNSS. Trong [7], tac gia
da khao séat va théng ké vé cac cong nghé sir dung
trong bai toan dinh vij trong nha v&i thoi gian thyec.
C6 thé thay cong nghé UWB la tbi wu vé do chinh
xac va phu hgp hon ca cho tng dung dinh vj thoi
gian thuc trong mé ham 16.

Khi str dung thuat toan don gian dinh vi hiéu qua
ba diém khong thang hang trén cung mat phéng,
phwong trinh mé ta nhirng toa dé neo:

A,(0;0;0); A,(x,;0;0); A,(X,:y,:0) (1)
Do do, cac ban kinh r, r,, r, co thé duoc viét
nhw sau:
,.12 = x% + y2 + 72
(2)

2= (x- x4yt 2
2

+ (Y- Ys P+ z
Bon gian hoa phwong trinh thu dwoc toa dd cla
doi twong di chuyén can dinh vi T(x,y,z)
AL ©)
2x,

r32 = (x- X3)2

X =

2 2, 2. 2
_h-nt X3t ys-
2y,

7= ’1’12- X2- y?

2.2. Thiét ké phan civng va phan mém hé
théng RTLS

2.2.1. So' db khéi hé théng RTLS st dung
céng nghé UWB

(2x,%)

Hé thdng RTLS dwgc xay dwng trong phong
thi nghiém gém 03 tram neo: Tram neo 1 (A0),
tram neo 2 (A1), tram neo 3 (A2)) dwgc xem nhw
ba gbc toa do, cb dinh & ba géc cta khu vwc can
dinh vi, 01 thé c& nhan (T0) duwoc gan trén dbi
twong duwoc theo ddi trong khu vwe da dwoc cd
dinh 03 tram neo. Méi tram neo va thé ca nhan
bao gdm cac khéi:

- Khdi ngudn moét chiéu 5VDC tir pin 18650
kém bo sac;

- Khéi module thu phat UWB DWM1000 cla
Decawave bao gdm ca anten bang rong tan sé ti

A% O\
i - J,/ : - \-.r S :
l ) . . [,-/ N\ \ \ : /
Ay <V P %
L < _.\-;;x J,/

H.4. Phuong phép dinh vi sit dung goc tin hiéu dén va sii dung théi gian nhén tin hiéu
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3.1GHz + 6GHz loai d&ng hwdng;

- Khéi vi xt ly STM32 1ap trinh dwgc, nhan
va xt ly thdng tin, giao tiép v&i module thu phat
UWB qua chuan truyén thong UART.

A

i

TRAM NEO 1 TRAM NEO 2

‘ Vi xir ly STM32 M
Ngudn dign mét chiéu 5VDC

¥

¥

Module thu phat UWB.
Decawave DWM1000

. Module thu phat UWB
‘ Vixirly STM32 M Decawave DWM1000

Ngubn dién mét chidu 5VDC

.

THE CA NHAN

- Module thu phat UWB
‘ Vixtrly STM32 M Decawave DWM1000

Ngubdn dién mot chiéu 5VDC

A

.

TRAM NEO 3

‘ Vi xtr ly STM32 M
Ngudn dién mét chidu 5VDC

H.5. So d6 khoi hé théng RTLS sit dung cong nghé UWB
So dd nguyén ly chi tiét ctia tram neo va thé ca
nhan twong tw nhau. Khéi nguén st dung mach

Module thu phat UWB.
Decawave DWM1000

nguén ha ap kiéu déng cat véi IC TPS73601. Dién
&p vao ctia mach 1a nguén 5V |4y ti pin, dién ap ra
3.3VDC dwoc tinh theo cong thirc (4), cAp ngudn
cho vi xtr ly STM32 va DWM1000 lam viéc.

R+ R,)

1.204 = (52'3;; 30'1)1.204 =33V (4)

2

2% e e
maE., o
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.1 i T=ETE it
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R i v IEEs
el 2 ETTEE B
B s iT SIS 2
R a0y T at
4"' :'-*_. 1D 1T SO 1l
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I ¢t = =
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H.7. S¢ dd nguyén ly tram neo va thé ca nhan
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2 _'“-a_ |

A0(0,0,2) A1(9,-1.5,2)

H.9. Toa d0 cac tram neo va thé ca nhan trong phong thi nghiém

2.3. Thir nghiém mé hinh

2.3.1. Kich ban thdr nghiém

M6 hinh RTLS dwgc thir nghiém trong phong thi
nghiém v&i dién tich khodng hon 100m2. Ban db
sd va cac tram neo ¢b dinh dwoc thé hién trén hinh
H.8. Tram neo Ao sé két néi v&i may tinh chay phan
mém gidm sat toa do va vi tri di chuyén cla nguoi
dung cAm thé ca nhan.

-Tan sbé: 3.1+ 6 GHz

- 86 lwong nat: 03 tram neo (A0, A1, A2) va 01
thé ca nhan (T0)

- Vung pha séng: 100m?

- Dia diém thtr nghiém: Phong thi nghiém Dién -
Dién t&r, Trwong Pai hoc Mé - Pia chét.

(a) Do ldn 1

H.8. Kich ban thi nghiém hé théng RTLS trong phong thi nghiém

A2(6.5,-5.6,2)

10(x 5 2)

2.3.2. Cédc két qua thuwc nghiém

Giao dién giam sat vi tri ctia thé ca nhan duwoc
thiét ké trén phdn mém Qt Creator, day la phan
mém ma ngudn mé véi day di cac thu vién gitup
thiét ké giao dién ngwoi dung GUI. Thuat toan dinh
vi dwoc nhang trén vi x&r ly STM32 véi thw vién hd
tro DWM1000. Giao dién nguwoi dung cé kha nang
theo di thé ca nhan di chuyén, vat duwoc gan thé ca
nhan hién thj vét di chuyén trén man hinh may tinh.

M6 hinh thwc nghiém gdm 3 tram neo cé dinh
A0, A1, A2 theo dbi 1 thé ca nhan TO di chuyén
trong phong thi nghiém. Khi nguwéi diing cam thé TO
di chuyén trong phong thi nghiém thi trén man hinh
hién thi ngay 1ap ttrc vi tri toa d6 ctia thé TO, khoadng

T
It

(b) Do lan 2

H.10.. Toa d6 thé ca nhan trén phan mém

BN conNG NGHIEP MO, SO 6 - 2022
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cach giltra TO v&i AO, A1, A2 mét cach nhanh chong
va chinh xac.

Trén co s& do dac khoang cach thuyc té bang
phép do thi cdng bang thwdc mét va khoadng cach
do trén phan mém hé théng RTLS gitra thé ca nhan
va cac tram neo, c6 thé thay sai sb khong qua
50cm. Bang 2 théng ké& khodng cach do gira TO
va A0, A1, A2 cho thdy phwong phap dinh vi thoi
gian thuc st dung cong nghé UWB cho két qua rat
chinh xac.

Bang 2. Sai s6 do trong hé théng RTLS st dung cong nghé UWB

’ Khoang Khoang c&éch Khoang ca:ch Saisé
Phép do cich (m) D’o ba!lg (m) RTALS cong G
thudc mét nghé UWB
70 - A0 5.600 5.700 -10
Polan1  T0-A1 9.800 9.730 7
70 - A2 4.300 4.299 0.1
T0- A0 14.100 14.065 35
Dolan2  T0-A1 4.500 4.514 -1.4
T0- A2 7.300 7.288 1.2

Han ché cta phwong phap nay 1a tin hiéu do
bi anh hwéng kha nhiéu béi vat can. Thuc té khi
ngwdi dung gan thé ca nhan di chuyén sang khu
virc ngoai phong thi nghiém thi khéng con thu dwoc
tin hiéu TO. VAn dé nay co thé khéc phuc bang viéc

TAI LIEU THAM KHAO

tang cong suét phat ctia module DWM1000 ho&c
thay thé anten trén module thu phat bang loai anten
c6 do6 tang ich I&n hon, tir d6 tang khoang cach phu
séng clia cac tram neo va thé ca nhan Ién t&i hang
tram mét.

3. KET LUAN

>Viéc nghién ctru bai toan dinh vi str dung cong
nghé bang théng siéu rong luén 1a chd dé noéng
dwoc nhiéu nha khoa hoc trén thé gi¢i quan tam.
Kha nang (rng dung cla céng nghé nay ngay cang
dwoc mé rong trong nhiéu linh vuc nhw y té, ban
I&, cong nghiép, thwong mai, logistic, ... Viéc lam
chd cong nghé méi mé nay, déng thoi xay dung
dwoc mé hinh thyc nghiém vai gia thanh ha sé tao
tién dé cho viéc trién khai, &p dung thuc t& md hinh
nay dén cac nha may, xi nghiép, trong dé cé cac
mo ham 10;

> Da xay dwng thanh céng mé hinh hé théng
dinh vi RTLS st dung céng nghé UWB c6 kha nang
dinh vi dbi twong di chuyén véi d6 chinh xac 0,5m
trong khéng gian khdng co tin hiéu vé tinh (quy mo
phong thi nghiém). M6 hinh nay c6 thé ap dung tai
cac cong trinh ngdm, mé ham 16 dé dinh vi, giam
séat, quan ly nhan vién, cdng nhan, thiét bi may méc
trong nha xwéngd

1. V0 Viét Ding (2020), Nghién ctu phat trién hé théng dinh vi trong nha dwa trén cdm bién dién

o

thoai thdng minh, Luan van thac si hé théng théng tin, Trwong Pai hoc Céng nghé, Pai hoc Québc
gia Ha Noéi.

Phan Hoang Anh (2020), Nghién ctru phat trién hé théng dinh vi va d&n dwdng cho Robot hoat
dong & moi trwdng trong nha, Phan Hoang Anh, Luan van thac si céng nghé k¥ thuat dién to,
truyén théng, Trudng Pai hoc Céng nghé, Pai hoc Québc gia Ha Noi.
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RESEARCH AND APPLICATION OF ULTRA-WIDE BAND (UWB) TECHNOLOGY FOR
REAL-TIME LOCATION IN UNDERGROUND MINES
Nguyen Tien Sy, Ha Thi Chuc, Tong Ngoc Anh, Trinh Bien Thuy

ABSTRACT

Real Time Locating System (RTLS) using ultra-wideband technology (UWB) is widely used to manage
and monitor the operation of machines, equipment and people, serving the maintenance and repair of
equipment and emergency rescue for people when an accident occurs. The paper presents research
results on UWB technology and successfully builds in the laboratory a model of RTLS system that can be
applied in underground mines.

Keywords: Real Time Locating System (RTLS), ultra-wideband technology (UWB)

Ngay nhan bai: 6/6/2022;

Ngay gwri phan bién: 10/6/2022;

Ngay nhan phan bién: 5/7/2022;

Ngay chap nhan dang: 25/7/2022.

Trach nhiém phap ly ctia cac tac gia bai bao: Céc tac gid hoan toan chiu tréch nhiém vé céc sé liéu,
néi dung céng bé trong bai béo theo Luét Béo chi Viét Nam.
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NGHIEN CUU BO BIEU KHIEN VI TICH PHAN TV LE M3 LA
(HYBRID FUZZY-PID) TREN MAY X0C MOT GAU BE T61 UU KHA
NANG BAP UNG BIEU KHIEN

TOM TAT

Lwu Héng Quan
Trwong Pai hoc Cong nghé Péng Nai
Email: luuhongquan@dntu.edu.vn

Méy xtc mot géu la thiét bj déng vai tro réat quan trong trong nganh céng nghiép khai thac ma tai Viét
Nam. Bai béo trinh bay nghién ctru vé may xuc dién EKG-8I véi muc tiéu ndng cao hiéu qua cda né véi
hé théng diéu khién méi c6 mach kich tir str dung céc thiét bj dién tir cong suét da duoc thi nghiém cho
hé théng truyén dong. Mét thiét ké bo diéu khién vi tich phén ty 1é mo - lai (Hybrid Fuzzy-PID) (g dung
cho céc mach vong diéu khién dong dién va téc do da duoc nghién ctru, mé phéng bdng MATLAB. Két
qud mé phdng cho thay chét long diéu khién cua truyén déng da duoc cai thién dang ké khi cé Hybrid
Fuzzy-PID, so véi bé diéu khién vi tich phan ty 1é (PID) théng thuong.

Tw khéa: méy xic géu dién, EKG - 81, hé théng diéu khién mo- lai, Hybrid Fuzzy-PID.

1. DAT VAN DE

May xtc mét gau dwoc nhap khau tir Lién X6
tir nhivng n&m 60 cla thé ky trwdc va tlr LB Nga
trong thdi gian gan day, dwoc st dung réng rai &
cac mé 16 thién. May xtic mét gau trong nganh than
& Viét Nam cé dung tich gau trung binh (4+10)m3
v&i cac loai phd bién nhu: EKG-5A, EKG-8I. Cac
may xuc nay van s dung cac hé théng diéu khién
truyén déong may phat- dong co' (MF-DC) hay cac
hé diéu khién dung khuéch dai tir. Cac hé théng
nay c6 nhuoc diém 1a céng kénh va cé ton hao
cong suat 1én [1, 5].

Cung véi sw phat trién cla Iinh vuyc dién to
cong suét, cac thiét bj diéu khién truyén dong dién
da dan dwoc thay thé tir cac hé thdng céng kénh
phirc tap sang cac hé théng diéu khién nhd gon,
don gian nhu st dung cac phan t& ban dan. Ngay
nay két hop véi sw tién bd vé kha nang tinh toan
diéu khién clia cac hé vi xt¥ ly, cac bo bién ddi cong
suat da c6 nhirng tién bd 16n vé kha nidng diéu
khién cho déng co dién. Véi cac thuat toan diéu
khién méi dwa trén nén tang vé kha nang xt ly cla
cac hé vi xr ly, hé thdng didu khién truyén dong
dién da co nhirng wu diém vwot trdi so véi cac thé
hé str dung mach twong tw trwéc day [4;6].

Giai phap truyén dong dién may phat- déng co
dwoc ap dung thanh cong trong may xuc mét gau

BE295 BII, BE295 BIll, EKG -5, BE395 BI thudc
cac cobng ty Mexico, Brazil, My, Isarel, B¢, Chile.
Dé& giam chi phi cai tao va gil can béng co hoc cho
may xuc, ngwdi ta chi thay mach kich tr cia may
phat dién mot chiéu va dong co dién mot chiéu.
Céac bd chuyén dbi ban dan cong suat dwoc dé
xuat dé thay thé cac bo khuéch dai tir trong cac
mach kich tlr. V&i sy tro giip cGa bo truyén dong
didu khién dwoc dé xuét, gau xuc cé thé phan hoi
nhanh hon véi cac tin hiéu tham chiéu tw qua trinh
diéu khién.

Tuy nhién, né ddi héi nghién clru dé téi wu
héa d&c tinh didu khién. Trong diéu khién thong
thwdng, bd diéu khién vi tich phan ty 1é (PID) dwoc
st dung dé diéu chinh dong co dién vi tinh don
gian, tinh (rng dung va d6 tin cay cla né. Trong
céac hé théng phtrc tap va phi tuyén tinh, diéu khién
logic m&- lai 1a Iwa chon tét hon diéu khién PID.

Trong bai bao nay, chung t6i da nghién ctru,
cai tién mot hé théng kich tir st dung trén may
xtic mét gau EKG-8I, dang s dung & Viét Nam.
V&i hé théng diéu khién s dung thuat toan diéu
khién logic m¢& - lai da xay dwng dwoc mé hinh
toan hoc va md phéng. Két qua nghién ctru thé
hién nhirng cai tién t6i wu khi so sanh véi diéu
khién PID théng thuong.

CONG NGHIEP MO, SO 6 - 2022 8]
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H.1. S¢ dd nguyén ly hé truyén déng may xiic

2. NOI DUNG NGHIEN clU

2.1.Hé théng diéu khién ctia may xtc

Trong may xtic EKG-8I c6 bbn hé thdng truyén
dong chinh. D6 14 truyén dong 4n day, nang/ha tay
gau, quay va di chuyén. O Viét Nam, tat ca cac
may xuc EKG-8| déu dang hoat ddng véi hé thdng
truyén dong DC. Mbi déng co dién dwoc didu khién
b&i moét may phat dién mot chiéu. May phat cung
cap dién mot chiéu, dwoc diéu chinh bang dong
dién kich tlr v&i roto co tbe dd khong dbi, dé diéu
khién déng co. CAu truc hé diéu khién truyén théng
thé hién & Hinh H.1a va c4u tric hé théng truyén
ddng dién cho may xuc thé hién Hinh H.1b.

Hién tai, trong hé diéu khién clia may EKG-8I,
dong dién kich tir van duwoc cap bdi bd khuéch dai
tr. Soo d& mach chinh lwu khuéch dai dwoc trinh
bay trén Hinh H.2. Phuong phap diéu khién nay cé
nhwoc diém 1a mach kha phirc tap, thdi gian phan
(rng cham, sai s6 dau ra cao. Do cac mach t c6 16i
sat va cudn day ddng nén né co kich thudc Ién va
nang. Hé diéu khién cling cé phan (rng cham vi dac
tinh khuéch dai tlr. T nhitng nhwoc diém va han
ché clia bo diéu khién khuéch dai tr, da cé nhirng
nghién ctru thay thé st dung céc linh kién ban dan
dwa trén Thyristor va transitor lw&ng cwc cé cdng
cach ly (IGBT). B6 didu khién IGBT c6 mét s6 uu
diém hon so vé&i bd chuyén ddi Thyristor va dé toi
wu hiéu suét lam viéc cla bd kich tir ctia déng co
dién mot chiéu va may phat dién. Bo kich tlr 1a mot
bo chuyén ddi IGBT v6i dién ap DC vao va dién ap
DC ra (B6 chuyén dbi DC-DC Hinh H.3). Str dung
tan sb cét nhoé (20+25)kHz, bo kich tir trong nghién

Z3 CONG NGHIEP MO, SO 6 - 2022

clru co thé cai thién thdi gian phan héi nhanh hon
so v&i bo diéu khién truyén thdng va bo didu khién
dung Thyristors.

ot | Lommp
St e P e S
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1

H.2. B chinh luu khuéch dai tir tinh

Jﬂ
H.3. Bd chuyén ddi DC-DC duing transitor ludng cuc c6 cong cach
ly (1GBT)

Al

H voC

S mamogwaugog— T

2.2. M6 hinh toan hoc cua hé théng truyén
dong may xuc

Hé théng truyén dong may xuc la mot may phat
dién mot chiéu va mot dong co DC. Trong phwong
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phap diéu khién nay, dién ap diu ra ctia may phat
dwoc cip cho dong co dé diéu khién téc d6 dau ra
c6 thé dwoc mo tad bang moét mach twong dwong
nhw trén Hinh H.4.

P A A
L g T \,-"“-_."

iy
L R
LazLag‘l'Lal:*. R1=R15+Ra:11
ex=HK D =Kir ey —Catn

H.4. Mach tuong dueng Ward-Leonard
M6 hinh toan hoc ctia hé théng truyén ddong may
phat - dong co' nay cé thé dwoc md ta nhw sau:

( 4y _Br. L Kf
at ~ Lp oL Tes
di, K R C
=& — _G,; _Za; _ €., (1)
dt  Le 7 L % Lg
do _ 1
\ dt ~ Js

Trong do: i la dong dién phan tng cia méy
phat; L, R, L_,R_ la dién cam va dién tr¢ cua mach
trirong may phét va mach phan (rng ctia may dién;
K, K, la hé s6 khuéch dai clia mach trwong may
phat va suat dién dong may phat (emf); C_la hé s
khuéch dai clia dong co dién mot chiéu; u_, 1a dién
ap diéu khién tham chiéu; w la tbc d6 quay cla
dong co; J la mémen quan tinh ctia may dién moét
chiéu; M 1a mémen tai cho mémen dong co.

S& dung hé phuong trinh (1), ¢ thé xay dwng
so dd khdi bo diéu khién mo- lai nhw & Hinh H.5.

ntegratc, K_i
Limited

C,
MF U
Kt H,-,-ﬂ].l e 1.|'r Mg Ml o
— B L R, [%| Cu T
et [ e 1 0 bt P20
M

H.5. So d6 khéi bd diéu khién mo- lai

2.3. Thuat toan PID

So d6 mé phéng hé théng diéu khién truyén
dong dién may xuc trén Matlab Simulink dwgc xay
dwng nhu trén Hinh H.6. CAu tric ctia mé hinh moé
phéng dwoc thwc hién dwa trén ciu trdc hé truyén
déng dién may phat- déng co clia may xuc. Mo
hinh mé phéng dwoc chia thanh 02 phan: mé hinh
clia dbi twong diéu khién, may phat- dong co va
bod bién ddi dién ap kich ttr; moé hinh ctia cac b6
diéu chinh P, PI, PU. B6 diéu chinh va mé hinh hé
thdng tao thanh 03 mach vong diéu khién: mach
vong dong dién kich tir; mach vong dong dién phan
&ng; mach vong dién ap phan &ng. Trong mach
vong dong dién, dé thwc hién dac tinh may xuc mot
cu trac gidi han dong dién phan (ng dwoc thyc
hién nhw trén Hinh H.7.

&
a3

Derivative1 kot?2

-0 Lookup
Table

H.7. Cau truc giéi han dong dién theo dac tinh may xiic

Ukt
t mf.s+1
M

fay phat TFTuU thong|[BH ~ k_mf

momencan

H¢ théng Ward-Leonard

H.6. Md hinh mé phéng hé diéu khién PID cho may xiic
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M6 phdng cho hé thdng truyén dong dién cua
may xuc dworc thyc hién véi cac tredng hop thay
déi tai khac nhau: khéi dong dong co véi dién ap
didu khién 10V; thay dbi tr non tai (mdé-men can
50% dinh me&c) dén qua tai ( mé-men can 150%
dinh mwrc); khdi déng déng co voi dién ap diéu
khién 10V; thay ddi tir mé men dinh mrc (md men
can 100% dinh md&c) dén qua tai (mé men can
150% dinh murc); kh&i dong dong co véi dién ap
diéu khién 10V; thay dbi tr qua tai (mé men can
150% dinh murc) dén dinh m&c (m6 men can 100%
dinh mirc); Khéi dong dong co voi: Dién ap diéu
khién 10V; thay ddi tir qua tai (mdé men can 150%
dinh m&c) dén non tai (mé men can 50% dinh
murc). Két qua md phdng thé hién nhu trong Bang
1vaBang 2.

Bang 1. Théng s6 cac thanh phan ing véi mémen khac nhau

Tai Nontdi PDinhmic Quatai
Toc d6 w (rad/s) 75,6 72,63 0
Stic dién dong mdy phat E (V) 520 514 0
Dong dién phan ing |, (A) 463 740 1850
Dong dién kich tirméy phat Ikl (A) 355 334 6

Bang 2. Sai léch e khi tai khac nhau

Tai Nontdi Dinhmitc Quatai
SailéchTocdo (rad/s) 0,25 03 10,5
Sai léch dong dién phan (ing (A) 0,05 0,03 0
Sai léch Dong dién kich tur (A) 1,76 2,884 3

Két quéd md phdng cho thay tbc do dau ra cla
dong co 6n dinh sau thoi gian dap ng 1,5 giay.
Dong dién dau ra cta dong co DC ciing bi gidi
han b&i han ché vé dién va co. Sau dinh khoang
1.600A, dong dién gidm xubng dot ngdt va mét
4n dinh. Két qua dong dién dau ra phan rng PID
& Hinh H.9 thé hién kha nang diéu khién cta hé
thdng dé& xuat v&i bd diéu khién P, Pls.

I} conNG NGHIEP MO, SO 6 - 2022

Spaed rads)

Amaure arrant (A

H.9. Dong dién dau ra phan ing PID

2.4. Diéu khién vi tich phan ty I1&é mo- lai

Trong nhiéu nghién ciru trwdc day, cac bo diéu
khién PID théng thudng tao ra thdi gian xac lap, do
vot 6. Diéu nay la do cac bo diéu khién théng thudng
str dung cac tham s6 ¢b dinh va tinh nhw hé sé ty lé.
Dé thuyc hién so sanh gitra bo diéu khién PID kinh
dién voi lai (diéu khién md véi PID), bd diéu khién
mo- lai (diéu khién mo va PID tw chinh). So dd mo
phdng bang Matlab Simulink cho cac b diéu khién
dé xuat da dwoc thwc hién nhw trén Hinh H.9 va
Hinh H.10. Trong dé: mach vong dong dién kich tw
may phat dwoc thye hién béi bo diéu khién lai (diéu
khién m& véi PID tw chinh); mach vong dong dién
phan (rng dwoc thuc hién béi “lai” (diéu khién me
v&i PID); mach vong tdc d6 thwe hién bang bo didu
khién PID. Cac két qud md phéng dwoc thé hién
trong cac Bang 3, Bang 4, Bang 5.

Echira e dimg chem b dida kién

Madra

] Evdn togng dice
at = - 1 hils
e 1 |

H.9. So d6 cau tric hé diéu khién vi tich phan ty 1&é mé- lai
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% FC lai FC-PID

H.10. M6 hinh mé phéng hé diéu khién Fuzzy - PID

Béng 3. So sanh dong kich tir méy phat (1, ) khi thuc hién diéu
khién PID va diéu khién lai (diéu khi€n mé - PID thich nghi)

Thoi gian xac lap

Tai Bo diéu khién

i (s)
PID 1,6

Non tai .
Diéu khién lai 14
PID 1,7

Dinh mc o
Diéu khién lai 1,5

Bang 4. So sanh dong phan ing (lu) khi thuc hién diéu khién PID
va lai.

Tii Bodiéu  Théigianxac Do votld% dong dién

khién lap (s) phan ing

, PID 1,5 2,432519

Non tai
Lai 1,2 2,012821
PID 1,7 1,326846

Dinh mc

Lai 14 1,026846
s PID 3 0,012062

Qua tai
Lai 2 0,007542

Bang 5. So sanh cac thong sd toc dd cia PID kinh dién va Hybrid.

Théi gian tang toc

Tai Bo diéu khién
: (s)
.. PID 14
Non tai
Hybrid 1
PID 1,5
Dinh miic
Hybrid 1,2
. PID 2,05
Quéd tai :
Hybrid 1,9375

Tac dong cla tai khac nhau lam thay ddi cac
théng sb dau ra trén hé thdng truyén dong ctia may
xuc dwoc thé hién thoi gian tang tbc, thoi gian xac
lap, d6 vot 16 da dwoc trinh bay trong cac Bang 3,
Bang 4, Bang 5. Pé hoat dong 6n dinh va dap &ng
diéu khién nhanh cac bd diéu khién dong kich ti,
dong phan rng, dién ap phan (ng da thuc hién két
hop diéu khién mo va PID khi so séanh b diéu khién
PID kinh dién véi cac bd lai, diéu khién lai, thi tit ca
cac thong sb thu dwoc déu cé két qua vuot troi;

3. KET LUAN

> Trong hé théng diéu khién hién tai cta cac
may xuc mot gau, dé tranh sy anh hwéng cta cac
yéu t6 nhw: gau xuc cat vao l6p dat da; chuyén
dong clia cac co cau khac (ra/vao tay gau, quay)...
gay thay déi tinh chét tai, nguwdi ta nang cao chét
lwong diéu khién bang cach st dung cac khau bu;

> Thay vi s&r dung cac khau bu, s&r dung cac
bd diéu khién me&, mo- lai, d& nang cao chat lwong
cta bd diéu khién PID kinh dién st dung cho hé
truyén dong clia may xuc mét gau. Uu diém cla
phwong phap nay la thiét k& don gidn ma khong
can quan tam dén céu tric bén trong cla dbi twong
diéu khién;

> T cac két quéd mé phdng cho thay bo diéu
khién mo - lai da cai thien dwoc mdt loat cac chi tiéu
chét lwong so v&i bod diéu khién PID kinh dién; dap
(ng clia hé théng cé thoi gian qua do va thei gian
xac lap phu hop, do vot 16 va sai sd xac 1ap khéng
dang ké. Ngoai ra bo diéu khién con dap tng tét khi
cac trwdong hop tai thay déi, ciing nhw sw 6n dinh
dudi sy tac ddng clia nhiéu vao hé théngd

CONG NGHIEP MO, SO 6 - 2022 4
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RESEARCH ON APPLICATION OF THE HYBRID FUZZY- PID CONTROLLER
IN SINGLE-BUCKET EXCAVATOR TO OPTIMIZE CONTROL RESPONSIVENESS
Luu Hong Quan

ABSTRACT

The electric excavator is one of the equipment that plays very important role in Vietnam’s mining
industry. The article mentions some research results on the EKG-8I electric excavator in order to increase
its efficiency. The study shown that a new control system with excitation circuit using power electronics
has been tested. The design of a Hybrid Fuzzy-PID controller for current and speed control loops has
been studied and simulated by MATLAB. The simulation results show that the control quality of the drive
system has been significantly improved in the Hybrid Fuzzy-PID controller compared to the conventional
PID controller.

Keywords: Electric bucket excavator, EKG-8I, Hybrid fuzzy control system, Hybrid Fuzzy-PID controller.

Ngay nhan bai: 06/10/2022;

Ngay gwri phan bién: 08/10/2022;

Ngay nhan phan bién: 28/11/2022;

Ngay chap nhan dang: 03/12/2022.

Trach nhiém phap ly ctia cac tac gia bai bao: Céc téc gid hoan toan chju tradch nhiém vé cac sbé
liéu, ndi dung céng bé trong bai bao theo Luéat Béo chi Viét Nam.

I} conG NGHIEP MO, SO 6 - 2022



NGHIEN ClPUVA TRAODOI

[E=

PIA CO HOC, DIA TIN HOC, BIA CHAT, TRAC PIA /T\

DAC DIEM MOI TRUGNG CHUA VA CHAT LUONG NGUON NUdc
KHOANG M0 DA, TH| TRAN BO, HUYEN KIM BOI, TINH HOA BINH

TOM TAT

D6 Van Binh, Tran Thi Kim Ha,
D6 Thi Hai, D6 Cao Cuwdng
Trwong Pai hoc Mé-Dja chat

Email: dovanbinhdctv@gmail.com

Nguén nuéc khoang néng Mé B4, thi trdn Bo, huyén Kim Boi, tinh Hoa Binh la mét nguén nuéc cé
gid tri. Nuéc khoéng phén bé trong khu vire ¢é déc diém dia chét kha phire tap. Nudc khoéng da duoc
nhiéu té chirc, cé nhén khai thac phuc vu céc muc dich khac nhau (ubéng, ngdm tam, nghi dudng).
Trong subt gén 40 ndm khai thac dén nay chwa cé céng trinh nao nghién ctru, danh gia sw thay déi hay
6n dinh cta chat lvong nuwéc. Bai bdo da ching minh chét lvong nuéc khoédng Mé Pé trong nhiéu ndm
khai théac dén hién nay van cé thanh phan én dinh, dam bdo quy chuén ky thuat quéc gia vé chét luong
nwéc khoang, nuéc sach cho muc dich sinh hoat. Cac thanh phén chét tan, ham luong vi sinh, hoat d6
phéng xa gan nhw én dinh hodc thay déi rét it trong nhiéu ndm khai thac. Dé khai thac bén viing lau dai,
can tuén tha ché do khai thac theo gidp phép duoc cép va dam béo yéu céu vé chuyén mén, ky thuét.

Tir khoéa: nuéc khoang Kim Boéi, chét luong, 6n dinh.

1. DAT VAN DE

Ngudn nwéc khoang néng Mé& Ba nam trong dia
phan thén M& Da, thi tran Bo, huyén Kim Bai, tinh
Hoa Binh da dwoc phat hién va khai thac s dung
twr lau. Hién nay cé nhiéu don vi dang déng thoi
khai thac phuc vu déng chai gidi khat, ngam t&m
chira bénh v&i lwu lvgng hang nghin mé/ngay [1,4].
Viéc khai thac nwéc khoang cé thé anh hwdéng
dén chéat lwong ngudn nwdc khoang theo thei gian
[2,3]. Vi vay nghién clru sw on dinh chét lwong
nwédc khoang dé dinh huwéng khai thac bén virng la
mot nhiém vu quan trong va can thiét.

H.1. Vi tri khu vuc mé nuéc khoang Mé D4, thi tran Bo, huyén Kim
Boi, tinh Hoa Binh

2. NOI DUNG NGHIEN CcUU

2.1. Phwong phap nghién ctru

Dé 1am sang té dac diém dia chat khu mé nwéc
khoang va danh gia sw 6n dinh chat lwong nuwéc da
str dung cac phwong phap nghién clru sau:

- Phuwong phap thu thap, tdng hop tai liéu: tién
hanh thu thép cac tai liéu nghién ctru cé trwdc va
thu thap thong tin trong qua trinh diéu tra khao sat,
nghién clru, thi nghiém hién trwdng tai khu mé
nwéc khoang. Cac tai liéu thu thap gdm cac bao
cdo tham do dia chét-dia chat thdy van; cac thong
tin vé s6 liéu khai thac; két qua phan tich mau nuéc
khoang tlr nd&m 2018 dén 2020;

- Phwong phép khéo sat thuc dia khu ma: Tién
hanh cac 16 trinh khdo sat khu mé dé nghién ctu
cac vét 16 dia chat, dia chat thiy van, cac thanh tao
dét da trong pham vi nghién ctu. Cac 16 trinh b tri
vudng géc véi cau trac dia chéat ctia khu ve. Tdng
s6 16 trinh: 04 tuyén;

- Phuong phap do sau dién tré dbi xing: St
dung phwong phap do sau dién tré dbi xieng dé
nghién ctu bb sung mét sé vi tri nham lam sang té
cAu truc dia chat khu moé dwéi sau, nhét 1a khu vue
phan bd nwéc khoang;

- Phuwong phap hat nwéc thi nghiém: tién hanh
hat nwéc thi nghiém véi 3 1an ha thdp muc nwéc

CONG NGHIEP MO, SO 6 - 2022 [l
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va thi nghiém khai thac thr (khai thac thi nghiém)
tai 16 khoan LK7 v&i téng khéi lwong 585 ca may
theo quy dinh;

- Phwong phép lay va phan tich m4u: Tién hanh
ldy cac dot mau nwdc khoang dé phan tich cac
thanh phan, gém: mau héa, mau vi sinh, mau vi
lwong, mau phong xa, mau phan tich ham lwong
thudc bao vé thuc vat. Cac dot mau da lay: 04 dot
véi tdng s6 mau la 30 mau;

- Phuong phap so sanh danh gia: So sanh két
qué phan tich mau, tap hop, thdng ké két qua phan
tich va so sanh véi cac tiéu chuan, quy chuan hién
hanh dé danh gia chat lwong theo muc dich str dung.

2.2. Dac diém dia chat mé nwéc khoang Kim Boi

Két qua tébng hop tai liéu dia chat da thu thap
cho thdy mé nwéc khoang Mé& Pa, Kim Béi, tinh
Hoa Binh phan bé & phan véng Séng Pa va nam
gon trong d&i cau tric Ninh Binh [6,8]. Trong pham
vi khu viee md, 16 khoan 7 (LK7) 14 16 khoan tham do
két hop khai thac nwéc khoang nén dwoc st dung
dé nghién ctru. Toa d0 dia ly khu vwec mé nuwéc
khoang dwoc gidi han [4] nhw sau: 105°29°30” —
105°31’30” Kinh d6 Béng; 20°40°55” — 20°42'30” Vi
do Bac. Dac diém dia chat cia khu mé thé hién &
Hinh H.2.

H.2. Ban do dia cht khu mé nudc khoang Mé D4, Hoa Binh
(Nguon: [6,8,10,11])

2.3. Pia tang

T két qua tdng hop, phan tich tai liéu tham do
trong khu virc mé cd mat cac thanh tao dia chat sau
day [1,6,8,10,11].

Gi¢i paleozoi - Gi¢i mezozoi

Hé Pecmi théng trén - Hé Trias théng dui

Hé tang Gi6c Cun (p,-t,)gc: Cac thanh tao nay
phan bd & phia Tay Nam kéo dai tir cAu Chiéng dén
lang Sdng, vay quanh khéi macma Kim Boéi. Ngoai
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ra ching con 16 ra & mét vai chdm da voi nhé, dang
s6t chay theo drt gay F2. O' nhivng noi khéac, ching
bi phti b&i cac tram tich Dé t va cac da ctia hé tAng
Muéng Hung.Céc thanh tao gdm da véi dang khéi
hoac phan I&p day, mau xam den, xam sang, xam
xanh, déi chd xen kep sét voi mau luc. Tai nhirng vi
tri it gay, cac da ctia Hé tang bi ca nat manh mé,
tao thanh nhirng dam két kha rd [6].

Gi¢i mezozoi

Heé Trias — Théng dui

Hé tang Mudng Hung (t,mh)

Hé tdng Muwong Hwng phan bé trong khu vuc &
phia Bac, Bong Bac khu mé (Bac subi Chiéng) véi
dién tich khoang 3km2.C4u tao nén Hé tang la cac
da trAm tich luc nguyén xen cacbonat va tufit mau
nau, nau tim, phan 16p rd nét, ubn lwon va co thé
nam chung cdm déc vé phia Tay Béc hodc Pong
Béc. Do tac ddéng cla cac duit gay cac da bi vo
nhau, thé ndm khéng én dinh.

Gi¢i kainozoi

Hé Dé t& (q). Cac trAm tich b roi hé Dé ti phan
bd & hau khép céac dia hinh triing thap, thung ling,
long subi Chiéng, Dam Thi, doc duwéng 12°. Bé day
hé Dé t& xac dinh I&n nhat 1a 26,0m (tai LK12).
Thanh phan gdm cac vat liéu trdm tich cudi, tang,
|An cat, séi san do cac dong 10 van chuyén toi va
tich dong 1an sét bot, mun muc thwe vat. ..

2.4. Macma

Qua tdng hop tai lieu va cac nghién clru thuc
té bd sung ngoai hién truwdng, thay rdng & khu vuc
phia Nam, Tay Nam cta mé nw&c khoang Mé&
Da c6 16 ra khdéi macma xam nhap axit. Khéi nay
duoc goi 1a khéi Kim Boi (at,nkb). Dién 16 ctia khbi
khoang 60-70 km?2[6,11]. Thanh phan cutia da chd
yéu la granit biotit, granit hai mica hat vira dang
pocfia.

2.5. Kién tao

Tbéng hop cac nghién ctu cla nhiéu tac gid
trwdc day thay rang trong khu vwc cé nhitng dt
géy kién tao (xem Hinh H.2) chay theo huwéng &
kinh tuyén va hwéng Tay Bac-Dong Nam. Nho cé
nhirng d&rt gay kién tao nay ma hinh thanh nén mé
nwéc khoang néng. Pham vi phan bd cia nuéc
khoang néng déu ndm gon trong déi dap v& cla
cac dut gay kién tao.

M6 nuéc khoang Kim Béi nam & phia Déng Bac
clia vom va bi cac dt gay chia cét, khéng ché...
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Chinh nhirng dirt gay nay da tao nén doi dap vo,
lam dich chuyén, uén lwon cac da va lam phurc tap
céu truc dia chéat ctia khu vwe. Pay ciing la nguyén
nhan, diéu kién thuan loi cho viéc phat sinh, phat
trién, phan bd tang trir va xuét 16 nwéc khoang
néng cla khu vic. Trong dé co vai trd quan trong
cla cac dut gay F1, F2[1,6,8,10,11].

Danh gia chat lwong nwéc khoang dwa trén két
qua phan tich thanh phan hoa hoc mau nwéc dwoc
l4y trong qua trinh nghién clru va tai liéu thu thap,
tbng hop nhiéu ndm. Két qua phan tich duoc so
sanh vé&i cac quy dinh, cac tiéu chuan, quy chuén
hién hanh dé thdy dwoc kha ndng va mac dd dap
&ng cGia ngudn nuéc khoang so véi muc tiéu st
dung. Mau nuwéc khoang dwoc lay tai 16 khoan
LK7 trong qua trinh bom thi nghiém v&i 3 dot ha
thdp muc nuéc va khai thac thi nghiém dai ngay.
V6i 3 dot bom ha thdp muc nuwéc, 1ay 3 dot mau
twong ng, mbi dot 1y 5 mau, mét mau phan tich
hoa toan dién, mot mau phén tich cac nguyén to vi
lwong, mot mau phan tich vi sinh, mét mau phan
tich cac thanh phan duv lwong thudc bdo vé thuc
vat va mot mau phan tich hoat dé6 phéng xa. Sé
mau trong dot nay la 15 mau.

Trong dot hut nwéc khai thac thi nghiém tién
hanh 14y 3 dot mau, mdi dot 5 mau, dwng trong chai
PET dung tich 2 it gibng nhw cac dot 1y trong hut
nwéc thi nghiém. Cac mau duoc 1y vao thdi gian
dau, gitra va cudi dot bom khai thac thi nghiém. Sé

T Chi tiéu

lwgng mau cda dot hat nwdc khai thac thr 1a 15
mau (3 mau hoa toan dién, 3 mau vi lwong, 3 mau
vi sinh va 3 mau do dw lwong thubc bdo vé thuc
vat, 3 mau hoat dd phong xa).

Tbéng sb mau lay trong qua trinh hat nwéc thi
nghiém va khai thac thir 1a 30 mau. Mau nwéc khoang
dwoc glri phan tich tai Vién Khoa hoc va Ky thuat hat
nhan, mau phong xa dwoc phan tich tai Lién doan
Dia chéat Xa hiém. Cac mau duoc 14y ndam 2020.

Ngoai ra trong qua trinh nghién clru chung toi
tién hanh thu thap két qua phan tich mau phan tich
trwéc day clia cac don vj khai thac trong khu virc [4].

Két qua phan tich cac mau nwéc cho thay cac
thanh phan thay dbi trong pham vi nhd, khéng dang
k&, khang dinh chat lwvong nwéc khoang kha 6n
dinh theo thoi gian. Két qué téng hop cac mau
phan tich trong cac thoi gian khac nhau, do cac
phong thi nghiém khac nhau phan tich cho thay:

Ham lwong TDS thay déi tir 255 mg/l dén 350
mg/l

Ham Iwong CO, thay ddi ttr 19mg/l dén 21 mg/l

Ham lwgng As ludn [uén<0,001 mg/I

Ham lwong Flo thay ddi tir <0,10 mg/l dén <0,5
mg/l

Ham lwong 16t thay dbi tir 0,007 mg/l dén <0,04
mg/I

Nhiét do6 do dwoc ludn &n dinh & khodng 36°C
dén 36,5°C

Tbng hop cac két qua phan tich thanh phan mot
sb nguyén t6 ctia nwéc khoang thé hién & Bang 1.

Don vi
Quan trac

1 pH 7,09
2 TDS mg/| 295
3 Hamlugng As mg/| <0,01
4 Hamlugng (d mg/|
5 Hamlugng NO, mg/| 0,9
6  HamlugngNO, mg/I <0,1
7 Hamlugng Pb mg/!
8  Hamlugng Hg mg/I
9 E.Coli CFU/250ml 0

Két quaphan tich
HitnuocTN  HutnuécTN  HutnudcTN  Hut nudc TN khai
Dot 1 Dot 2 bot3 thac thir
7,06 AN 7,04 7,09
330 335 340 350
<0,001 <0,001 <0.001 <0.001
<0,001 <0,001 <0,001 <0,001
1,35 1,37 14 14
KPH KPH KPH KPH
0,003 0,003 0,002 0,002
<0,0001 <0,0001 <0,0001 <0,0001
0 0 0 0

CONG NGHIEP MO, SO 6 - 2022 |4
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Két quaphan tich
m Chi tiéu Donvi Quantrdc  MUtmu6cTN  HutnuocTN  HitnudcTN  Hiitnuoc TN khai
bot 1 Pgt 2 Pot 3 thac thi

10 Tong Coliform CFU/250ml KPH KPH KPH KPH KPH
11 Hamluong Na mg/l 5,1 9,58 9,52 9,32 9,56
12 Hamluong K mg/| 18 28 2,46 2,48 28
13 Hamlugng Ca mg/| 91 72 70 71 69
14 Ham lugng Mg mg/| 12 17,76 17,54 17,72 17,25
15 o mg/| <05 0,25 0,22 0,23 0,26
16 Ham lugng HC03' mg/| 241 244 247,05 240,95 245,2
17 Ham lugng Cr mg/| - <0,05 <0,05 <0,05 <0,05
18 Ham lugng Cu mg/| = 0,002 0,001 0,001 0,001
19 Hamlugng (N mg/I - KPH KPH KPH
20  Hamlugng Mn mg/I <0,05 0,005 0,004 0,004 0,003
21 Nhiét do °C 38,8 36,8 36,9 36,8 36,8
22 Dboaing o, mg/| 266 266 263 266 267
23 Hamlugng Ni mg/| 0,001 0,001 0,001 0,001 0,001
24 Ham lugng Ba mg/| 0,03 0,03 0,03 0,025 0,03
25 Hamlugng Fe mg/| <0,05 0,028 0,014 0,028 0,014
26 HamlugngH,S mg/| <0,05 <0,05 <0,05 <0,05 <0,05
27 Chét hoat dong bé mat mg/| = <0,001 <0,001 <0,001 <0,001
28 Hamlugng CI mg/| 13 10,65 9,95 8.86 9,37
29 Hamlugng SO 42' mg/| 86,2 0,64 0,68 0,62 0,67
30  Hamlugng lot (I) mg/l <0, < 0,05 <0,05 <0,05 <0,05
31 Hamlugng NH,* mg/| <0,05 <0,05 <0,05 <0,05 <0,05
32 HamluongSi0, mg/| 34,2 67 6,5 6.8 6,4
33 Hamlugng Bromide (Br) mg/l <0,1 <0,1 <0,1 <0,1 <0,1
34 Hamluong (0. mg/| - 20 2 19 2%
35 Do duc NTU - 17 16 16 16
36 Dodan mS/m = 53,5 52,8 53,1 52,5
37 DO mudi = = 0,2 0,2 0,2 0,2
38 (0,tydo mg/I - 16 17 18 20
39 ejggg“(g;a‘il‘;‘;’;ﬁg’syﬁ;‘”‘ vt . : KPH(<001)  KPH(<0,01)  KPH (<0,01) (<Kg, 21)
40  Daukhodng mg/| - 0 0 0 0
41 . R KPH (<0,01) KPH (<0,01) KPH (<0,01) il

(ac hydrocacbon thom da vong Ha/l (<0,01)

T két qua phan tich mau nwéc cé thé danh gia chat lwong nwéc khoang ludn dam bao chét lwgng cho
cac muc dich st dung, thé hién & Bang 2.

[l CONG NGHIEP MO, SO 6 - 2022
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T

23

24
25
26
27
28
29

30

31

32

33

34

pH

DS

Ham lugng As
Ham lugng (d
Ham lugng NO,”
Ham lugng NO,
Ham lugng Pb
Ham lugng Hg

E.Coli

Tong Coliform

Ham lugng Na
Ham lugng K
Ham lugng (a
Ham lugng Mg
Flo

Ham lugng HCO,
Ham lugng Cr
Ham lugng Cu
Ham lugng CN
Ham lugng Mn
Nhiét do

g cling CaC0,
Ham lugng Ni

Ham lugng Ba

Ham lugng Fe

Ham lugng H,S

Chat hoat dong bé mat
Ham lugng CI

Ham lugng SO,*

Ham lugng lot (I")

Ham lugng NH,*
Ham lugng Si0,
Ham lugng Br

Ham lugng €0,

Bang 2. Danh gia chat lugng nwéc khoang theo cac muc dich st dung

Don vi

mg/|
mg/!
mg/!
mg/|
mg/!
mg/|
mg/!

CFu/
100ml

CFU/
100ml

mg/I
mg/|
mg/I
mg/|
mg/I
mg/!
mg/|
mg/!
mg/l
mg/I
°C
mg/!

mg/l

mg/!
mg/l
mg/|
mg/|
mg/I
mg/|

mg/I

mg/!
mg/|
mg/|

mg/|

Min

7,04

295

<0,001
KPH
09
KPH
0,002
<0,0001

KPH

51
18
69
12
0,22
241
KPH
0,001
KPH
0,003
36,8
263

0,001

0,025
KPH
<0,05
<0,001
13
0,64

<0,05

< 0,05
6,4
<0,1

19

Max

711

350

<0,001

<0,001
14
<0,1
0,003

<0,0001

KPH

9,58
2,48
91
17,76
<05
247,05
<0,05
0,002
KPH
<0,05
36,9
267

0,001

0,03
<0,05
<0,05
<0,001
10,65

86,2

<01

< 0,05
34,2
<0,1

2%

TB

7,08

323

<0,001

<0,001
1,15
KPH

0,0025

<0,0001

KPH

7,34
2,14
80
14,88
0,36
244
KPH
0,001
KPH
0,004
36,8
265

0,001

0,025
<0,05
<0,05
<0,001

5,96
43,42

<0,05

< 0,05
20,3
<0,1

215

QCVN01-1:
2018/BYT

6,0-8,5

1000

0,01
0,003
2
0,05
0,01
0,001

<1

<3

200

15

0,05

0,05
0,1

300
0,07

0,7
03

250 (hodc 300)
250

03

10

QCVN6-1:
2010/BYT

0,01
0,003
50

0,01
0,006

KPH

<1

1,5

0,05

0,07
04
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35  Doduc NTU 1,6 1,7 1,65 2
36 Dodan mS/m 52,5 53,5 53 -
37 Domuoi 0,2 0,2 0,2 =
38 COZtljdo mg/! 16 20 18

39 ?p‘f)l'y”;‘l’:glgz‘e‘z;;’a" vethicvatva P® 0 ko (<0,01)  KPH(<0,01)  KPH(<0,01)

40  Daukhodng mg/! 0 0 0

41 (achydrocacbon tham da vong g/l KPH (<0,01)  KPH(<0,01)  KPH(<0,01)

Dwa vao két qua phan tich, tinh toan viét cong
thirc Kurlov va xac dinh tén goi nwédc khoang tai
LK7 la nuwéc khoang héa thap, néng. Loai Hinh Héa
hoc nwérc la Bicacbonat-sulfat canxi, magie (HCO,-
SO,-Ca-Mg). Cong thtrc Kurlov cé dang:

HCO02,50%
Ho . 1
0.35 Car Mgy, bH7s (1)

So sanh két qua phan tich chat lwong nuéc
khoang (l4y tai LK7) qua cac dot véi tiéu chuan

hién hanh theo QCVN1-1: 2018/BYT: Quy chuan ky
thuat quéc gia vé chéat lwong nwéc sach st dung
cho muc dich sinh hoat va QCVN6-1:2010/BYT:
Quy chuén ky thuat quéc gia dbi véi nwéc khoang
thién nhién va nwéc ubng déng chai [5,7], thay réng
céc chi tiéu hau hét déu dadm bao trong khodng cho
phép cua cac QCVN.

Két qua do ham lwong phéng xa cac mau nwéc
khoang thé hién & Bang 3.

— chitiéu o Két qua phén tich QCUN1-1:2018/  QCVN6-1:
© 15372018 01/11/2019  08/6/2020 BYT 2010/BYT

1 Tong hoat @ phong xa a Bg/I 0,032 0,030 0,031 0,1 0,5

2 Tonghoatdophongxap  Bg/l 0,050 0,052 0,052 1,0 1,0

3 Hamlugng Radon nCi/l 0,18 0,15 0,17 -

4 Ham luong Radium mg/l 0,80x 10 0,85x 10 0,85x 10 -

Két qua phan tich mau cho thay, cac thanh phan
phan tich déu dat Quy chuan nuwéc sach (QCVN1-
1: 2018/BYT) va Quy chuan nuwéc khoang thién
nhién va nwéc ubng déng chai (QCVNG-1: 2010/
BYT). Céac thanh phan phan tich khéng cé su sai
léch nhiéu so v&i két qua da phan tich truéc day
(dao dong t gan 1% dén vai %, ndm trong sai
sb cho phép vé phan tich). Diéu dé chirng td chat
lwong nwéc khoang Mé Da 6n dinh, bén virng theo
th&i gian dai hang chuc nam, chwa bj anh hwéng
cta viéc khai thac va hoat déng kinh té xa hoi.

>Két qua nghién clru da xac dinh va lam sang
t6 dac diém dia chat ciia mé nwéc khoang néng Mé
ba, Kim Boi la phirc tap. Mé nwéc khoang co lién
quan chét ché dén cAu trac dia chat khu vuc va cac
thanh tao dia chét thay van, cac det gay kién tao
chira nwéc khoang.

>Nuwéc khoang M& D4 la mot ngudn nuwédc

£} CONG NGHIEP MO, SO 6 - 2022

khoang cé chat lwong tbt, n dinh theo thoi gian,
c6 gia tri. Chat lwgng nwéc dam bao cho déng chai
giai khat (ubng) va ngam tadm, nghi duéng. Két qua
nghién ctu chét lwvong nwéc khoang tai 16 khoan
LK7 khong thay ddi (thay déi it) theo thoi gian va
phi hop vé&i nhivng két qué da dwoc cdng bd trwdc
day. Nuéc khoang cé chat lwong ddm bao &n udng,
sinh hoat, déng chai giai khat va ngam tadm nghi
duwdng.

»>Mac du ngudn nuéc khoang Mé Da da dwoc
khai thac str dung trong th&i gian dai nhwng ham
lwong cac chét tan van &n dinh, ndm trong khoang
cho phép v&i cac muc dich st dung. Két qué phan
tich mau nwéc khoang chwa thay cé sy suy gidm
chét lwgng ngudn nwéc khoang tir nhiéu ndm nay.

>Pé bao vé bén virng ngudn nuwéc khoang, can
khai thac st dung véi lwu lweng phi hop (theo gidy
phép dwoc cép) dé khong pha v& clu tric va sw
hinh thanh nwéc khoangd
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CHARACTERISTICS OF CONSERVING ENVIRONMENT AND QUALITY OF MO bA
HOT MINERAL WATER IN BO TOWN, KIM BOI DISTRICT, HOA BINH PROVINCE
Do Van Binh, Tran Thi Kim Ha, Do Thi Hai, Do Cao Cuong

ABSTRACT

Mo Da hot mineral water source Bo town, Kim Boi district, Hoa Binh province is a very valuable water
source. Mineral water distributed in the area has complex geological characteristics. Mineral water has
been exploited by many organizations and individuals for different purposes (drinking, bathing, relaxation).
During nearly 40 years of exploitation so far, there has been no research to evaluate the change or
stability of water quality. The article proves that the quality of mineral water that has been exploited for
many years until now still has a stable composition, ensuring quality for drinking and other purposes.
The solute composition, microbiologies, radioactive activity content is almost stable or changes very little
throughout many years of mining. For long-term sustainable exploitation, it is necessary to comply with
the mining regime according to the granted license and ensure the professional and techical requirements

Keywords: Kim Boi mineral water, quality, stable

Ngay nhan bai: 31/3/2022;

Ngay gtri phan bién: 5/4/2022;

Ngay nhan phan bién:  30/4/2022;

Ngay chap nhan ding: 28/5/2022.

Trach nhiém phap ly cta cac tac gia bai bao: Cac tac gid hoan toan chiju trach nhiém vé céc sé liéu,
néi dung céng bé trong bai béo theo Luét Béo chi Viét Nam.
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NGHIEN GUU ANH HUUNG CUA HE QUY CHIEV
VA SU DICH CHUYEN cUC B0 VO TRAI DAT DEN DO CHiNH XAC

BINH VI TREN CAC VUNG DAO XA CUA VIET NAM

TOM TAT

Dwong Van Phong, Pham Ngoc Quang
Trwong Pai hoc Mé-Dja chat
Email: tv_mdc@yahoo.com

Bai bao gidi thiéu khai quét thuc trang va nhitng han ché cta céng téc dinh vi trén céc déo xa cua
Viét Nam. Béng thoi gidi thiéu vé nhitng tién bd cta céng nghé dinh vj trén thé gidi do la viéc nédng cap
hé théng dinh vi toan céu théng qua ha tang co sé hé tror vé tinh va hé tror mét dat. Nhing tién bd nay
da giup cho céng tac dinh vi thoi gian thuc dat duge dd chinh xac cao tte hang mét dén con hang xang
ti mét. Bai bao trinh bay giai phap ndng cao dé chinh xac céng tac dinh vi cho cac dao xa cta Viét Nam
bao gébm 2 phan: Phan 1 la x4y dung mang luéi toa do co sé& Geodetic CORS cho bién déo cia Viét
Nam; Phén 2 la xay dung hé théng dinh vj vi phan dién rong cho bién dao cta Viét Nam. Céac gidi phap
trén day sé la cac co sé clia viéc xay dung mang ludi toa do hién dai cho bién dao cia Viét Nam.

Tir khéa: Geodetic CORS, NRTK CORS, GcGNSS, VRS, ving bién ddo xa

1. DAT VAN BE

Hién tai, mang lw&i toa do bién dao cia Viét Nam
trong hé VN-2000 méi chi c6 21 diém trén quan dao
Trwong Sa dwoc do ndi véi 3 diém cla dét lién. Hé
VN-2000 khong st dung diém nao & ngoai dao dé
dinh vi Ellipsoid trai dat va dé tinh tham sb chuyén
ddi gitra hé VN-2000 vé&i cac hé quéc té khac. Cuc
do dac ban dd B6 Tdng Tham mwu xay dwng dwoc
1 tram DGPS, song mé&i chi st dung cho muc dich
quan sy chr khéng dwoc khai thac cho dan sw. Do
dé, co thé noi, Vit Nam chwa cé mang lwdi toa dé
bién ddo. Chinh vi vay, céng tac dinh vi cho bién
dao ndi chung va déc biét cho cac dao xa dat lién &
Viét Nam noi riéng sé& gap rat nhiéu kho khan. Khé
khan ca vé t6 chire thi cong cling nhw khé khan vé
dod chinh xac cho cdng tac dinh vi. Bai bao sé dwa
ra nhitng co s& khoa hoc va dé xuét nhirng giai
phap cdng nghé phu hop dé xay dwng mang lwéi
toa do co s& hién dai cho bién dao va cong nghé
hién dai cho viéc dinh vi th&i gian thwe do chinh xac
cao cho cac dao xa dat lién cla Viét Nam.

[{:l] CONG NGHIEP MO, SO 6 - 2022

2.NOI DUNG NGHIEN c(ru

2.1. Cos& khoa hoc va cac giai phap cong nghé

2.1.1. Nhirng khé khan co ban trong céng
tac dinh vi cho cac dao xa cua Viét Nam

Hién nay, Viét Nam c6 2 quan déo & xa dat lién
la quan dao Hoang Sa va quan dao Truwdng Sa.
Quéan dao Hoang sa gbém trén 30 d&o trong ving
bién rong khodng 15.000 km2. Quan dao Trwdng
Sa bao gém hon 100 dao nhd, bai ngdm, bai san hd
nam trai réng trong mét vung bién khoang 180.000
km?. Viét Nam dang c6é mat va bao vé 21 ddo va
bai da ngadm trén quan ddo Trwong Sa. Véi vi tri
& cach rat xa dat lién ( tir 400km dén 600km), nén
viéc dinh vi trén cac quan ddo nay sé gdp nhirng
kho khan sau:

- Sy khéac biét v& mui chiéu: trong trudng hop
toa do phang cac diém trén ddo xa dung chung kinh
tuyén truc va mui chiéu véi cac diém trén dat lién,
sé dan dén do chinh xac vé viéc tinh chuyén sang
toa dd phéng sé suy gidm. Gia tri clia d6 suy gidm
nay sé tuy thuéc vao vi tri do vi cla diém do. Cang
gan xich dao thi sai s cang Ién, cang xa kinh tuyén
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truc thi sai sb cling cang l6n:;

- O céach xa kinh tuyén truc: cac quan dao Hoang
Sa va Truwéng Sa déu vira khac mui chiéu véi kinh
tuyén truc, lai vira & xa kinh tuyén truc (do & gan
xich dao), ching cach kinh tuyén truc tlr 400 km
dén 600 km. Didu nay sé& dan dén viéc tinh chuyén
sang toa dd phang sé& nhan sai sb kha 16n;

- Toan bd lanh thd, Ianh hai va cac ddo cla
Viét Nam nam trén mang A-Au, chiu tac dong cla
dich chuyén cuc bé mang luc dia. Cac cong trinh
nghién clru clia cac tac gia trong nwéc va québc té
da c6 codng bd rang: phan luc dia ctia Viét Nam déu
nam trong mang dich chuyén cuc bé khu vwc theo
hwéng Dong-Déng Nam; téc dd dich chuyén trung
binh khoang 2cm/n&dm. Nhw vay, cac quan dao va
dao clia Viét Nam ciing khdng nam ngoai va ciing
déu chiu anh hwéng cla cac dich chuyén nay;

- Ndm ngoai khu vuc tinh tham sé chuyén ddi
toa d6 gitra VN-2000 v&i ITRF va véi cac hé qubc
té khac: B Tai nguyén va Méi trwdng da tinh tham
s6 chuyén ddi toa do gitra hé VN-2000 véi hé ITRF
vao nam 2007;

- Hién nay, hau hét cac nwoc trén thé gioi déu
da xac dinh vi tri cia cac dbi twong theo hé déng.
Diéu d6 m&i phan anh dung vi tri cta dbéi twong
theo thoi gian va khéng gian. Hé ITRF la hé dong,
do d8, né ludn thay dbi theo thoi gian, diéu do co
nghia la: toa d6 cla tat ca cac diém theo hé ITRF
ludn thay ddi theo thdi gian. Do dé chung ta khéng
thé dinh vj theo hé tinh dworc.

2.1.2. Nhibng tién bd vé céng nghé dinh vi
trén thé giéi

Trén thé gidi, da co nhiéu nwéc di vao huéng
nghién clru d& nang cép hé thdng dinh vi vé tinh va
da dat dwoc nhitng két qué ngoai mong doi. Cac
hwdng nghién ctru chinh tép trung vao 2 khau do la
thiét lap ha tdng co s& hd tro' vé tinh (SBAS) va ha
tang co s& hé tro mat dat (GBAS).

>Thiét 1ap hé théng hé tro vé tinh (SBAS)

Hién nay, cac nwéc phat trién da thiét 1ap hé
théng hd tro vé tinh bao gdm cac khdi: khdi cac
tram co s& mat dat thu tin hiéu lién tuc; khdi kiém
tra, quan ly, x& ly va diéu khién; khéi vé tinh dia
tinh va khéi st dung. Tiéu biéu cé hé théng hd tro
vé tinh dién hinh nhu: ctia My, ctia chau Au va cuta
Nhat Ban.

1. Hé théng WAAS - My

2. Hé théng EGNOS

3. MSAS- Nhat Ban

>Xay dwng hé théng co s& hd tro mat dat
(GBAS)

Su phat trién cla mang lwéi toa dd co s& quéc
gia va khu vyc béng dinh vi vé tinh, dwoc thiét lap
theo trinh ty sau:

1. Ha tang co s& hd tro mat dat thé hé mot

2. Ha tAng co s& hé tro méat dat thé hé hai

3. Ha tdng co s& hé tro méat dat thé hé ba

2.3. Dé xuét giai phap nang cao dé chinh xac
dinh vi cho cac dao xa cua Viét Nam

2.3.1. Dé xuat xay dwng mang Iwéi tram co
s& Geodetic CORS va Iwéi NRTK CORS ven
bién va trén dao

1. Nhiém vu va yéu cau do chinh xac clia mang
lwai tram Geodetic CORS ven bién va trén dao

Mang lwéi tram Geodetic CORS cé mét sb
nhiém vu chinh sau day:

+ Lwdi Geodetic CORS phuc vu xay dwng hé
quy chiéu Quéc té, khung quy chiéu québc té va
nghién ctu dia déng lwc khu vwe, chau luc va thé
gioi (loai 1).

+ Lwoi Geodetic CORS phuc vy duy tri hé quy
chiéu Quéc gia va xay dwng khung quy chiéu Quéc
gia va nghién ctru dia dong lwc cuc bd cua Viét
Nam ( loai 2).

+ Lwéi NRTK CORS phuc vu cac cong tac do
dac bién va phuc vu cac hoat dong dan dwong trén
bién va dét lién (loai 3).

Bang 1. Chi tiéu k thuat cacloai ludi geodetic CORS va NRTK CORS

STT Nhiém vu Yeu cau do
T chinh xdc
1 Xa)iduing hé quy chiéu qudc té, khung quy chiéu G 1-2mm
quoc té (L.1).
2 Xa)f’dl.r.ng hé quy chiéu qudc gia, khung quy chiéu G 1-2mm
quoc gia (L.2).
3 Nghién ciu dth c‘huy‘en thn dai vo trai dat cuc bo, G 1-2mm
khu vuc, luc dia va toan cau.
4 Dalp (ing yéu cau thanh lap ban do dia hinh, dia < 4an
chinh
5 Ba? (ing yéu cau cac cong tdc do dac cong trinh < 10em
khdc
6  Dap (ing yéu cau cong tac dao hang <3m

CONG NGHIEP MO, SO 6 - 2022 |4
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H.1. So d6 du kién xay dung cac tram Geodetic CORS

2. Téng sé tram Geodetic CORS va NRTK CORS

Can clr vao yéu ciu cla viéc xay dwng mang
cac tram co s& trén bién dao cua Viét Nam; can ct
vao chirc nang cla mang lwéi nay va tham khao
v&i cac nudc tién tién trén thé gidi; can cir tinh
hinh thyc té cta bién dao Viét Nam; ching toi dw
tinh sb lwong diém cho mang lwdi toa d6 co s&
Geodetic CORS, Iwdi NRTK CORS cua bién dao
nhv sau:

+ Lwéi Geodetic CORS loai 1: gébm 3 diém:;
phan bé déu doc b bién Viét Nam;

+ Lwdi Geodetic CORS loai 2: gébm 12 diém;
phan b6 déu doc bién va cac dao xa cla Viét Nam
( Trwdng Sa co 3 diém, Hoang Sa c6 1 diém, Phu
Quéc 1 diém va Cén Do 1 diém);

+ Lwoi NRTK CORS: chi yéu phan bd doc bién
gdm c6 35 diém.

3. Vi tri dat cac tram lwéi co s& Geodetic CORS
va lwdi NRTK CORS ven bién va trén déo

Mang luwéi cac diém co s& Geodetic CORS
ven bién va trén ddo sé pha theo doc bd bién voi
khoang cach (300+500) km mét tram va mot sb
tram & cac ddo xa nhdm tao ra lwgi diém co s&
cho Heé toa doé quéc gia, phuc vu cho cdng tac xay
dwng hé quy chiéu déng, tham gia vao hé théng
lwdi dia dong lwec quéce té IGS, phuc vu cho cong
tac nghién ctru dia dong lwc, danh gia cac chuyén
dich mang voé Trai dat, hd tro thwdng xuyén xac

Il CONG NGHIEP MO, SO 6 - 2022

e i W TRE EAY M0 clo TRAM WRTH OO

J 4
¥ a3
¥ o o L]
.
e
f s
7
b L]
- &
=
. N
p b . | K
i -
S R g o
g I
] L b8
) A oas -
& W
' 1
{ =L
L) "
{ A
- r
. '
P i s
N T a
0 5 - ey b
S
i e -
= . - .- .-;h-
Bl Fesir _:.?A-__

H.2. So d6 du kién xay dung cac tram NRTK CORS
tai viing ven bién Viét Nam

dinh dwoc mat do dién tir tw do & tAng dién ly va
tbng lwong hoi nwéc & tang ddi lwu phuc vu cac
cong tac dw bao thoi tiét va an ninh quéc phong,...

4. Do va xtr ly mang Iwéi co sé Geodetic CORS
va NRTK CORS

a) Tich hgp cac tram Geodetic CORS

- Viéc quan tréc trén cac tram geodetic CORS
va cac tram NRTK CORS sé |a quan trac lién tuc
(s& tan dung tbi da cac diém Geodetic CORS cula
B Tai nguyén va Mbi treong da co);

- Mang lwéi tram Geodetic CORS duorc thiét ké
bao gém ca cac tram xay dwng mai va cac tram cé
san, do dé, nhiém vu cla Trung tdm x& ly va cung
cap dir lieu mang (TTXLVCCDLM) la phai xem
xét, hgp tac tich hgp vao mang cac tram Geodetic
CORS;

- C4c tram nay ciing phai thoa man cac yéu cau
ky thuat do TTXLVCCDLM qui dinh.

b) Xt ly sé liéu mang cac tram GEOETIC CORS

- Céac tram Geodetic CORS sé truyén div liéu
GNSS va cac théng tin chat lwong dich vu dén
TTXLVCCDLM. D liéu dwoc hé thdng may tinh
clia Trung tam tinh toan, kiém tra, x& ly va lwu triv
& trong phong;

- Can bo ky thuat sé giam sat hé thdng, kiém tra
hoat ddng clGa cac phan mém, danh gia cac thong
tin hién c6 va trong trwdng hop can thiét sé can
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thiép vao hé théng tw dong nay;

- Png pho kip thei khi xay ra sy ¢b phan cirng,
phan mém. Hé théng server ctia TTXLVCCDLM
kiém tra lwu trir cac co sé& dir lieu dong cla hé
thdng giam sat Internet lién quan dén chét lvong
va hién trang dich vu cung cép;

- Tl cac server, di liéu do cac phan mém tao ra
dwoc cung cap cho nguwoi sir dung théng qua cac
kénh truyén théng khac nhau. Viéc cho phép nguoi
st dung truy nhap hé théng cling dwoc thye hién
tai TTXLVCCDLM.

5. Céac két qua sé dat duoc

Sau khi xay dwng xong mang lw&i tram co s&
geodetic CORS bién d&o, mang lwéi nay sé cung
véi mang lwgi tram co s& geodetic CORS cua
phan dét lién, sé 1a co s& dé phuc vu cong tac dinh
vi Ellipsoid cho ca vung dét lién va bién ddo cla
Viét Nam; tiép dén, mang lwéi tram nay sé 1a co
s& dé tham gia tinh cac tham sé chuyén ddi gitra
hé VN-2000 vé&i hé ITRF ciing nhw cac hé quéc té
khac. Bong thdi, mang luwéi nay sé mang lwéi co
s& dé nghién ctru sy chuyén dich dai dia ctia vé trai
dat cuc bd cua Viét Nam, cta khu vuc ciing nhw
toan cau; xay dung hé quy chiéu quéc gia, cla khu
vue cling nhu cla toan cau.

2.3.2. Bé xuat giai phap nang cao dé chinh xac
céng tac dinh vij trén cac dao xa cua Viét Nam

Tiép sau cac cong tac tréc dia yéu cau do chinh
X&c rat cao nhw & phan trén ( dén mm), trong thuc
t&, ching ta rat can nhirng cong tac trac dia cho do
chinh xac t&i cm. D6 |a cac cong viéc tréc dia thong

thwong. Dé giai quyét dang cdng viéc nay, trén ca
dét lién, vung bién va cac dao xa, ching tdi dé xuét
xay dwng Hé théng hé tro vé tinh riéng cla Viét
Nam nhw sau:

- Két ndi mang luéi cac tram GNSS DYNAMIC
CORS cua khu vic véi 3 tram cia Viét Nam (3
tram loai 1);

- Xac dinh quy dao chinh xac va thoi gian chinh
xac cla cac veé tinh;

- Xay dwng mé hinh sé tdng hop cac sai sb
hé théng cla tang dién ly, tdng déi lwu va nhirng
ngudn sai sb con lai;

- Str dung hai vé tinh dia tinh dé truyén cac
théng tin vé sd hiéu chinh cho cac tram st dung
trén déat lién, bién, dao, ...

* Cac két qua sé dat dwoc, sau khi hé théng
hoan thanh:

- Cho d6 chinh xac cao va dong déu;

- Dién tich pha trum cho toan ving bién va dat
lién Viét Nam;

- Do va x& ly nhanh va tc thoi;

- Dap rng tat c& cac dang cong tac do dac va
dinh vi hién nay & trén bién va ven bién;

- Khéng can dén phat séng vo tuyén dé truyén
sb hiéu chinh;

- D&c biét la: chung ta c6 thé chd dong giai
quyét toan bd day chuyén cong nghé ma khoéng bi
1& thudc vao cac té chirc hodc ca nhan khac.

2.4. Mot sé két qua thwe nghiém
2.4.1. Lwéi thwee nghiém

H.3. S¢ d lugi thuc nghiém Van Don

CONG NGHIEP MO, SO 6 - 2022 g€
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2.4.2. Két qua thuc nghiém

Ngay 8-11
Tén diém
7444
Ngay 9-11
7444
Ngay 10-11
7443
7445

Bang 2. Két qua xit ly s6 liéu lugi Van Don st dung két hgp cac tram 1GS khu vuc va DGPS Viét Nam
(tinh chuyén khéng st dung véan tdc dich chuyén)

Toa dd VN-2000
sau tinh chuyén

X(m)
-1785862,8930

-1785862,8838

-1782519,2045
-1781717,1876

TOA DO ITRF

Y(m)
5679027,7545

5679027,7759

5679050,0240
5681736,5736

Z(m)
2281365,9902

2281365,9927

2283916,0023
2277972.2217

Thoi
gian

8h

8h

8h
8h

x(m)

2334913,327

2334913,323

2337597,162
2331190,000

y(m)
755008,8080

755008,7930

751769,3280
750296,4940

Dé léch vai toa dd goc
Dx(m)  Dy(m)  Dp(m)
0,0280 0,2810 0,2824
0,0240 0,2660 0,2671
0,0190 0,2690 0,2697
-0,027 0.2520 0,2534

Nhan xét: Toa dd y bj sai I&n va kha ddng déu (khodng 2,7 dm), didu d6 khang dinh day |a sai s6 hé
thdng cb dinh do anh hwéng cla dich chuyén vé trai dat theo huwéng déng va bi &nh hwéng bdi sai sé hé
thdng do cac diém ngoai dado ciing & xa kinh tuyén va déu léch vé phia déng.

Bang 3. K&t qua xi ly sé liéu luéi Van Dén st dung két hgp cac tram IGS khu vuc va DGPS Viét Nam (tinh chuyén sit dung van téc dich

chuyén)
Ngay 8-11
Toa d0 ITRF tai thoi diém do (2013) TG Toa d6 ITRF chuyén sang thai diém 2007 Toa d0 VN-2000 sau tinh chuyén D9 l&ch véi toa do gdc
Tén
. Vx(m) Vy(m) Vz(m) x(m) (m) dx(m) dy(m) dp(m)
diém X(m) Y(m) Z(m) U U ) l
X(m) Y(m) Z(m)
-0,0299 -0,0084 -0.0079
-17858 56790 -17858
107444 628930 277545 2281365,9902 8H 627136 5679027,8049 2281366,0376  2334913,3710  755008.6210 0,0720 0,0940 0,1184
Ngay 9-11
-0,0299 -0,0084 -0,0079
-17858 56790 -17858
107444 628838 277759 2281365,9927 8H 627044 5679027,8263 2281366,0401  2334913,3660 755008,6060 0,0670 0,0790 0,1036
Ngay 10-11
™ X(m) Y(m) Z(m) -0.0299 -0.0084 -0.0079
-17825 56790 -17825
2283916,002 H // 744 2283916,0497  2337597,2 751769,141 2 1034
107443 192045 50,0240 83916,0023 8 19,0251 5679050,0 83916,049 337597,2060 751769,1410 10,0630 0,0820 0,103
-0,0299 -0,0084 -0,0079
-17817 56817 -17817
10744 2277972,2217 8H 1736,624 2277972,2691  2331190,04: 750296.3070 1 I 0,0669
07445 171876 365736 972, 8 17,0082 5681736,6240 972,26 331190,0430  750296.3070 0,0160 0.0650 0,066

* Nhan xét chung phan thyc nghiém:

1. Khi tinh chuyén toa d6 sau binh sai tir hé
ITRF sang hé VN-2000 toa do XYZ, réi tinh dbi tir
toa d6 VN-2000 XYZ sang VN-2000 xy, sau do so
sanh v&i toa do gbc phang VN-2000 da cé cla khu
vure, chang téi thay rang, ching cé thé 1éch t&i gan
3dm. Diéu nay cé thé giai thich do léch 4y do 3
nguyén nhan:

XN conG NGHIEP MO, SO 6 - 2022

* Thir nhat: Do viéc xac dinh cac tham sé tinh
chuyén tr WGS-84 sang VN-2000 va ngwoc lai
duwoc thwe hién thédng qua cac tri do tir déat lién,
khéng co cac tri do & ngoai dao, nén cac tham sb
nay khong dai dién cho ving dao;

* The hai: Do tham sb tinh chuyén cla Bo Tai
nguyén va Méi trwong dwec thwe hién tr nam
2007, viéc do thyc nghiém lai dwoc thwc hién tw
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nam 2012 va 2013 va lai dwgc tinh trong hé toa
d6ng ITRF, chinh vi vay khi chuyén v& VN-2000 toa
dd phang sé ton tai ca 2 ngudn sai sb 1a tham sb
chuyén dbi khéng phu hop va téc dd chuyén dich
Vo trai dat;

* Thir ba: Do cac diém trén dao déu & kha xa
kinh tuyén truc (105°) nén khi déi tr hé XYZ sang
xy né s& nhan thém sai s6 do & xa kinh tuyén truc.(
Néu dé & hé XYZ thi sé& khéng chiu &nh hwéng clia
sai s6 nay);

2. Khi tinh thém anh hwéng cuta van téc dich
chuyén vao két qua sau tinh chuyén, chung toi
thdy dd chinh xac da tang 1én rd rét tir sai sb vi tri
khoang 3 dm, bay gi¢ chi con 1 dm. Bai lwong 1 dm
nay la lwong sai s6 hé thdng con t6n tai do viéc st
dung céac tham sb tinh chuyén cla d4t lién khong
phu hop v&i khu viee dao va thi hai la do cac diém
trén dao & xa kinh tuyén truc nén khi ddi tir hé XYZ
vé hé xy sé nhan thém sai s6 nay.

3. Vi vay, khi dinh vj trén cac dao xa, dé cé dwoc
toa dd v&i do chinh xac cao nhét, néu phuc vu cho
viéc nghién clru dich chuyén hién dai vé trai dat,
ching ta nén dé & hé dong quéc té ITRF. Néu can
cho céac cong viéc khac phai d& & hé VN-2000, thi
m&i phai chuyén vé hé nay, khi d4 nhét thiét phai
tinh thém sd hiéu chinh do tbc d6 dich chuyén cua
vo trai dat ctia khu vuc.

3. KET LUAN

Trén co sé phan tich ly thuyét vé céng nghé xay
duwng lwdi toa do bién dao; tiép thu nhirng thanh
twu vé& khoa hoc cdng nghé do dac bién trén thé
gi¢i va dac biét la can c dac diém, tinh hinh thuc

TAI LIEU THAM KHAO

té vé bién dao cua Viét Nam, vé cac két qua tinh
toan thwc nghiém, bai bao rut ra mot sé két luan
nhuv sau:

1. Mang lu6i toa d6 co s& bién dao cua Viét
Nam c6 thé néi la chwa c6, nhirng gi ma ching ta
dang cé vé cac diém toa d6 bién dao chi la nhirng
giai phap cdong nghé tam thdi;

2. Trén thé gidi, hau hét cac nuwéc phat trién, da
hoan thanh viéc xay dwng mang lwéi tram cac diém
co s& Geodetic CORS; cac tram NRTK CORS. Cac
mang lwéi nay da dap (rng tat ca cac dang cong tac
tréc dia-ban d6 hién nay;

3. D& nang cao dd chinh xac cho cdng tac dinh
vi trén cac dao xa cuia Viét Nam, bai bao dwa ra 2
giai phap cong nghé sau:

- Xay dwng mang lwéi toa d6 co s& bién dao
cla Viét Nam theo dé xuét cla bai bao sé la mot
mang lwdi Geodetic CORS va Iwdi NRTK CORS
bao gém 3 loai (loai 1, loai 2 va loai 3) bao quanh
dai bd bién va mot sé dao tién tiéu, mot sé dao
thuéc quan dao Hoang Sa va Truwong Sa cua Viét
Nam;

- P& nang cao d6 chinh xac céng tac dinh vi
thoi gian thwc trén ddo cho Viét Nam, nén thwc
hién theo phuwong an: s¢ dung cong nghé Gc
GNSS CORS dién rong véi viéc str dung vé tinh
dia tinh cla Viét Nam, day la giai phap vira tiép thu
dwoc cong nghé hién dai clia thé giGi vira phat huy
dwoc nang lwc khoa hoc cong nghé hién cé cla
Viét Nam. Giai phap nay la sy tich hop gilra cong
nghé Gc GNSS CORS dién réng khu vic véi co
s& ha tang hé tro mat dat va co s& ha tng hé tro
vé tinh cta Viét Namd
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RESEARCH THE INFLUENCE OF COORDINATE REFERENCE SYSTEM
AND LOCAL DISPLACEMENT OF THE EARTH’S CRUST TO POSITIONING
ON THE REMOTE ISLANDS AND SEA OF VIETNAM
Duong Van Phong, Pham Ngoc Quang

ABSTRACT

The paper introduces generally the current situation and limit of positioning working on remote islands
of Vietnam and the advance of positioning technology in the world that is improving accuracy of Global
Positioning System through the satellite and ground based augmentation (SBAS and GBAS). These
advances have made real time positioning highly accurate from meters to centimeters. In this paper, the
solution for improving the accuracy of positioning on the remote islands of Vietnam will be indicated, it
involves two parts: The 15 part is building the Geodetic CORS network for the sea and islands of Vietnam,
the 2 part presents the method to build the wide area differential GNSS for the sea and islands of
Vietnam. These solutions will be the basis for creating the modern coordinate network for the sea and
remote islands of Vietnam.

Key words: Geodetic CORS, NRTK CORS, GecGNSS, VRS, Remote islands and sea.
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TOM TAT

Gia tdng hé sé thu héi ddu dang rat duoc quan tdm trong nuéce ciing nhw trén thé gidi. Cac phuong
phép chinh &p dung néng cao thu héi déu cu thé nhu: phuong phap nhiét, phuong phép hoa, phuong
phép khi...Trong d6 bom ép héa phdm duoc thira nhén nhw gidi phép mang lai hiéu qua gia téng hé s
thu héi va ap dung réng réi. Cac mé dau khi déng gép san luong khai thac chinh trén thém luc dja Viét
Nam chu yéu tai bé Ciru Long, trong d6, mé Bach H6 déng gép sén lwong I6m nhét. Bén thoi diém hién
tai, mé Bach H6 da khai thac trén 250 triéu tn déu, d6 ngap nuéc trung binh dat 60%-70%, &p suét via
gidm 1/3 so véi gié tri ban dau. Do vay, nghién ctru &p dung va trién khai céc gidi phép nhdm duy tri va
gia tdng san lvong dang duoc dé ra hét sirc cép thiét. Tuy nhién, chi phi d&u tw ban dau 4p dung quy
mé céng nghiép rét Ién, do dé, can thiét phai thuc hién thir nghiém véi quy mé nhé “pilot” nham danh
gia hiéu qua va xay dwng cac bai hoc kinh nghiém truwéde khi thure hién trén qui mé Ié6n hon. Dé dap tng
céc cong viéc nay, can thiét cé hé thdng thiét bi chuyén dung, twong thich véi hé théng cong nghé sén
c6 va chi phi déu tw thdp dép (g yéu cau bom ép thir nghiém nham gia téng hiéu qua ki thuat, kinh

té va tinh kha thi.

Tir khoa: gia tédng hé sé thu hdi, mé Bach Hé, thiét bi bom ép héa phdm

1. DAT VAN BE

Gia tang thu hdi diu (EOR-Enhanced oil
recovery) la nhu ciu cép thiét déi véi cac mé dau
khai thac & giai doan cubi clia cac nwéc trén thé
gi®i. Hién nay, trén thé gi¢i da dé xuat va ap dung
nhiéu giai phap EOR. O Viét Nam, nhiéu mé dau da
khai thac 1au, chd yéu tai bé Clru Long ¢ nhu cau
ap dung gidi phap EOR, thi du nhv mé Bach Hé,
& day ap suat via gidm 1/3 so véi gia tri ban dau.
Mot trong nhirng gidi phap EOR la st dung hda
pham. Trong cdng nghé EOR, bom ép héa pham la
mot cdng doan quyét dinh hiéu qua cla giai phap.
Vi vay, nghién clru phwong an ky thuat, gdbm giai
phap k¥ thuat va lwa chon thiét bj dé trién khai thir
nghiém bom ép héa phdm, san pham cla dé tai
nghién clru cha Vién Dau khi Viét Nam (VDKVN),
ap dung tai mé Bach H6, mot mé c6 san lwong khai
thac I&n la rat can thiét.

2. NOI DUNG NGHIEN clU

2.1. Lwa chon giai phap gia tang thu héi dau
(EOR) khu virc mé Bach H6

VDKVN la don vi di d4u trong ca nwéc trong viéc
thwe hién cac nghién ctru vé EOR tai Viét Nam.
Cac nghién ctru dau tién da dwoc thwe hién tr ndm
1997 trong viéc danh gia kha nang (rng dung bom
ép t6 hop chat Polymer nhdm nang cao hé sb thu
hdi ddu cho mé Bach H6 [1, 2]. M6t sé thir nghiém
cong nghiép quy mo nho cling da dwoc thwe hién
trong cac dy an do VDKVN thyc hién cho cac nha
diéu hanh dau khi, bao gém:

- Dy 4n bom ép t6 hop chéat hoat dong bé mat
cho tang chira Mioxen ha ctia mé Bach H6: Thuc
hién trong giai doan 2006 + 2007, véi tbng khdi
lwong héa pham da bom ép la 60 tan, san lwong
d4u gia tdng sau 1 ndm khai thac |a 1.496 tan;

- Dw an bom ép td hop Polyme - Chét hoat déng
bé& mat cho tAng chira Mioxen clia mé Bach Hb:
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Thuc hién trong giai doan 2009+2010, v&i tdng
khéi lwong héa pham da bom ép la 80 tan, san
lwong dau gia tang sau 1 ndm khai thac la 8.500
tan;

- Dy an bom ép t6 hop vi sinh héa ly - Chét hoat
déng bé mat cho tAng chira Oligoxen ha clia md
Bach H&: Thuwc hién trong giai doan 2012 + 2013,
v6i tbng khéi lwong hoa phdm da bom ép la 60
tan, san lwong dau gia tang sau 1 nam khai thac la
7.800 tan;

- Dy 4n bom ép td hop chét hoat dong bé mat
cho tAng chira Oligoxen ctia mé Bach Hé: Thuc
hién trong giai doan 2014 <2016, v&i tong khbi
lwong hda phdm da bom ép Ia 100 tan, san lwong
dau gia tdng sau 1 ndm khai thac Ia 3.100 tan.

Céc dw an nghién clu cling nhw két qua tho
nghiém quy mdé nhd do VDKVN chu tri thwc hién
déu cho thdy hiéu qua khi &ng dung. V&i khbi
lwong twong dbi nhd cac loai héa phdm (80+100)
tdn dwoc st dung, lwong dau gia ting chi dat tw
1,4 dén 8,5 ngan tan. Do vay, dé téng hiéu qua cac
giai phap can tang khéi lwong héa phdm hodc mé
rong khu vwe thr nghiém. Trong cac dw an duoc
thwe hién [1, 2, 3, 4], hdu hét héa pham dwoc bom
ép bang thiét bi bom cao ap dwoc dat trén tau dich
vu, két ndi gitra cac thung kin chira héa pham da
dwoc chudn bi téi giéng bom ép. Hé thdng thiét
bi nay dwoc tan dung twr thiét bi x& ly vang can
day giéng, chwa dwoc thiét ké phu hop véi cac tiéu
chuén ky thuat khi ap dung bom ép héa pham nhu:
ap suét bom so véi yéu cau thap; lam bay hoi héa
chét dan dén pha hay c4u tric héa pham. Bén canh
do, tinh ddng bd va dd 6n dinh chua duwgc kiém
chirng. Do d6, can xay dwng céc tiéu chi ky thuat
va lwa chon cac théng sb cong nghé twong thich
v&i hién trang cong trinh bién, cling nhw ddm bao
tinh linh déng trong qua trinh str dung trén toan khu
vwrc md khi ap dung qui mé 1én.

Mé Bach Hb cé sb luwong giéng khai thac/bom
ép l&n, v&i tdng quy giéng dang hoat dong dat trén
200 giéng, khai thac tir ba dbi twong chinh véi dac
tinh dia chat phirc tap (Mioxen, Oligoxen, méng
n&t nd). Hang ndm, nguwoi diéu hanh Lién doanh
Viét — Nga (VSP- Vietsovpetro) thirc hién cac hoat
dong can thiép via va giéng nham gia tdng hé sb
thu héi dau nhw: khoan giéng dan day, giéng cat
than; bom ép nwdc, nit via thay lwe; xir ly can day
giéng;... Theo nghién ctru ctia VDKVN [1, 2, 3, 4],
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bang str dung phan mém chuyén dung (VPI-EOR
Screening) véi théng tin dac diém dia chat va tinh
chét chét lwu khu vwc Bach Hé dé Iwa chon so bo
gidi phap ap dung nang cao thu hdi dau cho thay,
gidi phap bom ép héa phdm dwoc xem xét nhu giai
phap phu hop va tinh kha thi cao khi dwoc trién
khai th(r nghiém trén thyc té mé.

2.2. Xay dwng phwong an céng nghé ap
dung thir nghiém bom ép héa pham cho khu
virc mé Bach H6

Hién tai, cac cong trinh diu khi ngoai khoi hién
c6 nhw cac gian MSP va BK tai mé Bach H6 da
duwoc xay dwng tr nhiéu ndm truwdc, nhiéu céng
trinh cé tudi tho hon 15 n3m va mét sb cbng trinh
da hét tudi tho thiét k& 25 nam. Do tac dong moi
trwo'ng va thoi gian hoat dong lau dai, cac gian khai
thac cb dinh (MSP) va gian khai thac thu nhé (BK)
da bi hw hdng (a3n mon, bién dang, suy gidm chirc
nang két cau chiu lwc), mét sbé coéng trinh da qua
han kiém dinh chéat lwong. Nhirng thiét hai nay dan
dén dd bén cla cac két cau chiu luc, co thé gay ra
nguy co' méat an toan cho cac cong trinh. Bén canh
do, thanh phan va tinh chat ly héa ctia san pham
khai thac thay ddi dang ké, khac véi thong sb lya
chon dé thiét ké thiét bi cong nghé. Cung v&i dé,
nhiéu thiét bi da bi thao bd khdi quy trinh san xuét
dan dén thiéu hut vat tw thay thé dw phong dé stra
chira.

Do han ché vé mét khéng gian va diéu kién thoi
tiét khéc nghiét khu vwc mé, dé thwc hién bom ép
héa phdm, can cé phwong an va ké hoach trién
khai phu hop nham d&m bao yéu ciu ki thuat. Bén
canh do, v&i dac tinh phan tan khac nhau cta héa
phdm, ché do bom ép va dam bao tinh chét cla
héa phdm dwoc bao tdn va khéng bi anh huéng,
bom ép thir nghiém v&i khéi lwong Ién hda pham
sé giup gia tdng hiéu qua khai thac. Ngoai ra, nham
tranh rai ro, cling nhw sw ¢6 lién quan dén suy giam
do tiép nhan cta giéng bom ép, ddm béo hiéu qua
kinh té dw an, can cé 01 hé théng thiét bi dwoc xay
dwng dap &ng tat ca cac yéu cau trén.

Trén co s& danh gia cac yéu tb ky thuat cong
nghé, 02 phuong an duwoc dé xuét trién khai bom
ép th&r nghiém hoa pham:

« Phwong an 1: Cai hoan, st dung hé thiét bi sén
c6 tai gian va lap d&t hé théng thiét bi pha khudy va
bom ép truc tiép bang hé théng sén cé trén gian;
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« Phuong an 2: Lap d&t hé thdng thiét bi pha
khudy va bom ép truc tiép ngoai bién tir khu vuc
gan giéng bom ép (trén tau hodc sa lan neo dau
gan khu vuc dy kién thir nghiém)

Phuong &n 1: Str dung hé thiét bi sén c6 tai gian

H&u hét trén hé théng cong trinh bién phuc vu
khai thac ctia VSP déu c6 hé théng cac thiét bj hé
tro khai thac nhu hé théng bom ép, hé bom héa
pham phuc vu x& ly chat lwu khai thac, dwéng b6ng
coéng nghé, thiét bi theo ddi cac théng s6 hoat ddng
clia giéng va thiét bi bé mat... Phuong an trién khai
nay cho thay nhiéu thuan loi do dwoc thwe hién ngay
trén cong trinh bién khai thac, d@m bao an toan va
tién do thwe hién, tiét kiém chi phi van chuyén va
nhan lwc thire hién. Tuy nhién, qua khao sat so bé,
do hé thdng thiét bi da dwoc st dung trong moét thoi
gian dai, d&c biét cac cong trinh gian MSP da xubng
cép, mot sb cong trinh ¢ hé théng khudy tron hoa
pham nhwng kha nang chiu tai suy gidm, khéng thé
cung mot thdi diém tap két lwong hda phadm cé khoi
lwong trén 50 tAn va han ché vé mét khong gian;
hé théng phu tro nhw thap ciu, dudng 6ng két néi
¢6 nhiéu kich thwéc va chiing loai da hw hdng hodc
suy gidm cong suét hoat dong.

= [=] =] o
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H.2. Phuong an trién khai ap dung thi nghiém EOR
tai khu vuc mé Bach Ho

H.3. Phuong an dau néi dudng ong giiia thiét bi va giéng bom ép

Phuong én 2: St dung thiét bi neo dau gan gian
va khu viee thtr nghiém
Hé théng phéi tron héa phdm, may bom cao ap
duoc lap dat truc tiép tai tau do gian (gian MSP va
BK) khéng du kha nang chra toan b thiét bi va
héa phdm v&i khodng dién tich st dung dw kién
la 750 m? (15m x 50 m). Hoéa phdm dwoc phéi tron
trén dat lién sau d6 van chuyén t&i hién trwdng thiy
nghiém hoéc co thé phdi tron ngay tai hién trudng
trong trwdng hop yéu cau khdi lwong I&n nham tiét
gidm chi phi van chuyén héa phadm. Qua trinh bom
ép dwoc thwe hién trén tau hodc sa lan. Héa phdm
sé dwoc chira trong cac bé chira kin, két néi voi
hé théng bom cao &p t&i giéng bom ép théng qua
hé théng 6ng cong nghé. Thiét bi dwoc dat tai khu
virc bom ép trong subt thoi gian thyc hién va duwoc
thwe hién tuan tw cho tirng giéng. Hé théng thiét bi
sé di chuyén dén vi tri gian/giéng méi sau khi két
thac bom ép tai giéng.
Yéu cau ki thuat cho hé thiét bj thir nghiém bom
ép héa pham:
Nham dap (*ng cac yéu cau, hé thdéng tho
nghiém duoc thiét ké dwa trén co s& cac qua trinh
thwc hién thwdng xuyén tai VSP, can bé ky thuat
da lam chd cdng nghé, thiét bj va kinh nghiém xa ly
néu sw c6 xay ra. Hé thdng bom thr nghiém phai
dam bao cac tiéu chi sau:
> An toan va dé dang van hanh, twong thich
véi cong trinh bién va khéng gay 6 nhiém
mdi trwdng;

> Pap ng cac tiéu chi ky thuat cia qua trinh
bom héa pham: lvu lwong téi da; ap suét
lam viéc; nhiét do; dac tinh cGa héa phdm
(thanh phan, ti trong, dé nhét, d6 pH, an
mon);

> Hé théng phdi tron hoéa phadm trén dét lién

hodc trén bién dam bao hiéu suét lam viéc,
dap (rng cdng suét va chéat lwgng dung dich
héa pham;

> Phu hop véi hién trang va tan dung thiét bi

san cd, dé dang van chuyén va van hanh
trén moi trudng bién.

2.3. Nghién ciru thiét ké hé théng thiét bj
bom ép héa pham phu hop véi khu viec moé
Bach H6

Dé dam bao kha nang van hanh va co dong
trong th&r nghiém, hé thdng thiét bi sé dwoc dat trén
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céc thiét bi ndi gan cac cong trinh bién, c6 thé Ia tau
chtra dich vu hodc cac vat ndi dwoc tau lai dat. Bén
canh d6, dé ddm bao hoat ddng van tai dwoc théng
sudt, tan dung hé théng sa lan sdn cd, héa pham
c6 thé dwoc khudy tron so bd trong bd véi ndng
do cao va bom cao ap, thiét bj phu tro, thiét bi diéu
khién dwoc dat trén cac sa lan hodc tau dich vu c&
I&n, di chuyén gitra cac cong trinh bién.

2.3.1. Lwa chon bom cao ap phuc vu bom ép

Dwa trén céac diéu kién: lwu lwong bom, ap suét
dau hut, dau day, dac tinh cla chét lwu, nhiét do
van hanh, ciu hinh 13p d&t bén bé chira, dwdng
dng, van tai dau hat va dau xa, trén co sé tinh toan
va tiéu chuan API (American Petroleum Institute),
hwéng dan GPSA (Gas processors supplies
Association), chon bom pit téng d& bom ép hoa
pham.

Hién nay, bom dwoc st dung tai VSP rat da
dang, tuy nhién. D& dap &ng cac yéu cau ky thuat,
c6 thé sir dung bom pit tdng chim di dong SSP-
500/SSP-340, dang dwgc sir dung cho hoat déng
xt ly b& mat tai xi nghiép khai thac d& bom thir
nghiém.

DPé dan déng cho bom cé thé str dung déng co
dién hodc dong co dét trong. Thiét bi bom cao ap
dwoc dat trén thiét bi co dong, cé thé di chuyén
dén nhiéu gian khai thac khac nhau nén phwong an
st dung doéng co dbt trong dé dan dong cho bom
la phwong an dwoc wu tién str dung, do khong
phu thudc vao co sé& ha tang clia hé théng dién
khac nhau & méi gian khai thac thyc hién bom thi
nghiém. Pong co st dung dé& dan dong cho bom
trong cong tac th&r nghiém sé la ddéng co diesel.
Thoéng sé dong co nhw sau:

«  Cong suat HP (kW): 500 (373);

* Dung tich thung nhién liéu: 600L;

+  Dung tich bé nwéc lam mat: 200L;

* Phuwong phap kh&i déng: Khi va dién

2.3.2.Lwa chon thiét bi khudy trén héa pham
va dwong 6ng

Hé théng khudy tron, chuyén héa pham tir dang
kho sang wét duoc thiét ké trong hé kin, chiu ap
lwe, ddm bdo ndng suat cung cap héa pham cho
bom ép ngoai thyc t&. Héa phdm sau khi duoc
nghién min, dwoc hoa trén véi nwdc gia tée, sau dé
dich chuyén sang céac bé khudy c6 dung tich I&n.
Khi tro dwgc nén day hé théng nhdm dam bao loai
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bd vi sinh vat va 6 xy. Nwéc bom ép dwoc Iéy tor
dueng 6ng céng nghé cé dau chd bom ép, duoc
ha &p suét va di vao hé théng, gap héa pham. Thiét
bi nay co thé dwoc d&t trong bo hodc dat gan cac
cong trinh bién néu yéu ciu khéi lwong bom héa
pham I&n trong thdi gian dai, sé tiét giam chi phi
van chuyén héa pham. Trén thuc té, d6 tiép nhan
cla cac giéng bom ép tai dbi twong tram tich khu
vwe md Bach H6 dat (100 + 1000) m3/ngd, do dé,
yéu cau kha nang phdi tron hdéa pham dat tbi da
1000 m*/ngd. Thiét bi khudy tron héa pham trén thi
trwdng hién nay rat da dang, voi thiét bi dat trén
b khong bi gi¢i han vé khong gian viéc trién khai
hoan toan kha thi. Tuy nhién, trong trwong hop
thiét bi dat gan cong trinh bién, thiét bi khudy tron
héa pham dwoc chon cé cac théng sé sau:

* Kich thwée: (12 x 2.5 x 2.8) m;

«  Khéi lwong: 18 tan;

+  Na&ng suét phéi tron téi da: ~1000 m¥ngay;

« Yéu cau dién nang: 400V / 50 Hz / 3 pha,

125 kW.

H.4. So dd thiét bi phdi trén héa pham

DPé twong thich véi thiét bi bom cao ap va bo
phan chira héa phdm, yéu cau ap suét thiét ké cla
dwdng 6ng dan héa phdm cao nhat 1a 10000 Psi
(68,9MPa). VSP c6 nhiéu chiing loai dwérng éng theo
cac tiéu chuan thiét ké API, Norsok, ISO 12703:2000
c6 thé dap (ng nhu cau cong viéc. Chon 6ng c6 sén
ctia VSP phuc vu bom ép hoa phadm

2.3.3. Cung cép dién, do Iwong, diéu khién va
canh bao an toan

So dd cung cép dién hop nhat mé “Bach Hb”
va “Rong” dwoc phé duyét ndm 2012, VSP da xay
dwng va phat trién déu dan qua tirng ndm “Hé
théng cung cép dién hop nhat” (HTCCBHN). Viéc
san xuat dién ndng dwoc thuc hién tai cac gian tap
trung bang viéc st dung khi ddng hanh. Cac trung
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tam san xuat dién nang la cac gian PPD-40000
tai t6 hop CPP-2 va PPD-30000 tai t6 hop CTK-
3 ctia md “Bach Ho6” va gian nén khi DGCP cua
mé “Réng”. Cung cap dién cho céc tai tiéu thu cla
md “Bach H6” va “Réng” dwoc thwe hién bang hé
thdng cap ngadm theo so dd hinh tia xuyén tam.

Khi méat kha n&ng cung cap dién ty HTCCBHN,
céac gian cb dinh MSP va gian nhe BK sé& nhan dién
nang tr cac may phat dién diesel trén gian. Ngoai
ra, mdi gian nhe BK dwoc trang bi may phat sy cb
va hé théng UPS v&i &c quy, lam viéc & ché d6 dém
nhdm dam bao cung céap dién cho hé théng an toan.
Viéc tich hgp cac céng suat phat vao HTCCBHN
cho phép gidm dang ké chi phi van hanh trong viéc
san xuét dién nang. Luc nay, cac tram dién cua
cong trinh sé& & ché dd dw phong, lam tang dé tin
cay cla cung cap dién tai mé. Trong trudng hop
gap sw cb ngudn dién dong co dbt trong, phwong
an dy phong sir dung ngudn dién cé sén trén cac
cbng trinh bién hién hru phuc vu cho van hanh hé
thdng thir nghiém cho c& bom cao 4p va thiét bj
khudy hoan toan kha thi.

Déi voi hé théng bom hoéa pham, cac thong sé
céng nghé can dwoc giam sat: ap suét, lwu lwong
dau ra cla bom, murc diesel trong thung chira ctia
dong co diesel, do lwu lwong bom ép ciing nhuw 13y
mau kiém tra trwdc khi di vao dwerng dng bom ép.
Trén bom va dong co diesel dworc trang bi cac thiét
bi do va giam sat nhiét do cua cac b bi, hay nwéc
lam mét cho déng co diesel clia nha san xuét. Dé
dam béo an toan cho hé théng bom cao ap va déng
co diesel dwoc thiét ké nam trong mét container,
dwoc trang bj cac thiét bi bao khoi, bao chay va hé
thdng tw dong dap khi cé chay.

V6i cac thong sb ap suét, bo do dwoc 1ap cung
v&i van chén co téi thiéu 02 nga véi vat liéu cam
bién tiép xuc chiu dwoc héa chat nhw vat liéu
SS316L cua ap ké Bourdon dang duoc st dung
phd bién tai lién doanh. Cac bo do ap suéat duwoc két
ndi chuan % NPT, dai do ap suét dwoc chon nhiéu
loai phu hop véi diéu kién hoat dong, dwoc trang
bi bd phan bado vé qua tai. Dé truyén tin hiéu dau
ra cla bom vé ti diéu khién, can cé bd truyén tin
hiéu ap suét cé mang ngan, lwa chon dai do nhw ap
ké. Bén canh dd, bd hién thj ap suét cé trén thiét b
bom cao ap ciing dwoc sir dung két hop trong qua
trinh van hanh thiét bi.

Dé kiém soat va van hanh tét trong qua trinh
bom héa phadm, can c6 bd phan cdm bién xac dinh
muc chét lwu trong cac bé chiva héa chat va dau
diesel. Do hoat déng trong méi trwdng bién voi

sy thay dbi mirc séng lién tuc gay nén rung l&c,
cdm bién wu tién cac chang loai khéng dung dén
bd phan chuyén déng. Do mirc théng dung nhét 1a
do mirc béng cam bién dién dung (capacitive level
sensor), hoat dong dwa trén sy thay déi dien dung
theo murc chét 1dng trong binh va c6 dd tin cay cao,
tin hiéu dwoc truyén tlr cdm bién vé ta didu khién
gitip kiém soat lwong hoéa chét trong bé chiva va
van hanh thiét bj.

Thiét bi do lwu lwong dwoc lap dat & dau ra cla
bom dé giam sat. D& ddm bao viéc chon lwa ding
loai lwu lwong ké, nhirng thoéng sb cong nghé nhu:
pha cla chat 16ng, tbc dd dong chay, ap suét, nhiét
dod, mat do, va do nhét cha chat 16ng, & tat ca cac
diéu kién thiét ké téi thiéu, théng thudng va téi da
ciing nhw cho cac ché dd va diéu kién van hanh bat
thwdng, nhw: khéi déng, chay thir, sw cb va nhirng
diéu kién twong tw déu dwoc tinh dén. Yéu cau vé
d6 chinh xac va do gidm ap cho phép dwéi moi diéu
kién cdng nghé phai dwoc cung cép trwde khi chon
lwu lwong ké. Hon niva, dé chon lwa lwu lwong ké
thich hop, can xem xét viéc ap dung chung cho
cac rng dung khac nhau, nhu: chat I6ng da pha,
chét 1dng c6 thanh phan bién thién, sy an mon, sw
&n mon hoa hoc, chét ran, nguy co héng héc...,
trong nhirng diéu kién binh thwéng cling nhw bét
thwong. D& do lwu lwong dau ra clia bom, wu tién
st dung bd do dang dong xoay (Vortex Flowmeter)
nho sy tién dung trong Iép dat va chi phi bao tri
thap. Trong mbi ddng hoé Vortex, mot thanh chan sé
duwoc gan gitra duwdng 6ng, thanh chan cé ciu tao
d&c biét nham tac dong vao dong chay, phia sau
thanh chan la moét cdm bién co khi c6 kha nang
cdm nhan dwoc dd chénh ap rat nhé trong lwu
chét. Cac vung ap suét cao va ap suat thp xuét
hién phia sau thanh chan tao lén hién twong cé tén
Karman Vortex Street, sy chénh ap nay, lién quan
trwc tiép v&i tan suét xuat hién cac dong chdy va
dwoc cdm bién co khi cdm nhan mdt cach chinh
xac. Khoang cac gitra 2 dong xoay lién tiép twong
(ng v&i mot thé tich lwu chat nhéat dinh. Twr d6 ta
c6 thé tinh dwoc tdng thé tich bang cach dém dong
xody di qua déng hd. Téc dd dong chay cang cao
thi tAn sb dong xody do dwoc sé cang l6n.

Do dac trwng clia méi trudng bién kha phire tap,
dd an mon cao, tai trong moéi trworng khac nghiét (t
diéu kién khai thac binh thwdng dén diéu kién bao
gi6). Do do, két cAu thép phuc vu cdng trinh bién c6
nhirng qui dinh rat ch&t ché ddm béo kha nang chiu
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H.6. Tinh toan bén khung d& bom héa pham va bé tri thiét bi
a) Mé hinh 3D khung da; b) Xdc dinh ting sudt két cdu khung da; ¢) M6 hinh
khung cong tec na; d) B& tri bam hda phdm trong cong te no

lwc tbt nhat (d&m bao dd cirng, dod 6n dinh, d6 bén)
va c6 tudi tho phu hop véi tudi tho ctia cong trinh.
Nhirng tiéu chuén ap dung bét budc dbi véi két cu
thép cong trinh bién: API RP 2A WSD, AISC, BS,
DNV. Déi v&i cac cong trinh ctia VSP, d6 day nhé
nhét cta thép chiu lwc cho phép la t ~ 6 mm. Quy
dinh nay nham dam bao trong subt vong ddi lam
viéc clia két cAu, du bi an mon nhung do day con
lai cGa thép van du kha nang chiu luc.

Dé& dam bao bom hoat déng tron tru trong diéu
kién méi trwéng bién, bom va dan déng, ... dwoc
thiét ké nam trén mot khung d&. Tir cac yéu cau
trén thwc hién phan tich tinh toan va thiét ké két
clu. Vé&i didu kién lam viéc cha bom la thwdng
xuyén dwoc l&dp dat, van chuyén trén tau/sa lan,
duwoc cau kéo nhiéu. Khung d& bom thuwdng xuyén
chiu céc loai tai trong do gia tbc thay déi (do rung
l&c tau trong qua trinh van chuyén, do cu bién...)

TAI LIEU THAM KHAO

va tiép xuc truc tiép véi méi trudng. Do do, dé han
ché tbi thiéu cac diéu kién tiéu cuc tac dong dén
khung d& bom, khung d& bom sé& duoc thiét ké
dat trong cong tec no. Két cau cong tec no duoc
thiét ké tuan theo tiéu chudn DNV 2.7.1 — danh cho
hoat déng ngoai bién. Trén Hinh H.6 thé hién cac
bwéc tinh toan thiét ké bén khung d& bom va b tri
thiét bj trong cong te no.

Twong tw nhw vay da tién hanh thiét ké, ché tao
va b tri thiét bi phdi tron trong cong te no’ (Hinh H.7)

H.7. Mé hinh 3D hé thiét bi phéi trén héa pham phucvu EOR
khu vuc mé Bach Ho

3. KET LUAN

> Viéc nang cao thu hoi dau rat can thiét, dé
thér nghiém nang cao thu hdi dau tai mé
Bach Hd can Iwa chon, thiét ké thiét bj phu
hop vé&i diéu kién thuc t& dé trién khai thor
nghiém v&i héa phdm da nghién ciru;

> Thiét ké thiét bi bom ép héa pham, phdi tron
héa phdm dat trong cong tec no, van chuyén
linh hoat dén vi tri cAn bom ép 1a lwa chon
hop ly dbi véi ap dung bom ép héa phdm
nham thu hoi dau tai mé Bach Hé;

> Thiét ké co thé 4p dung d& ché tao thiét bi
dwa vao str dungd

1. Nguyén Hiru Trung va nnk (1996), Nghién ciru kha ndng (ng dung phtrc hé polymer dé bom ép trong
moéng nirt né tai cac giéng khoan & thém luc dia Viét Nam nham nang cao hé sé thu hdi dau khi, Vién

Dau khi Viét Nam.

2. PVN (1998), Nghién ciru hoan thién quy trinh cong nghé san xuét Xanthan gum chét lwong cao tw
nguyén liéu trong nwéc dé phuc vu khoan khai thac dau khi.
3. PVN (2002), Nghién ctru kha ndng st dung phwong phap Phirc hop vi sinh-héa ly nhdm muc dich

tang thu hdi dau khi mé Bach Hb.
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4. Vietsovpetro (2007), Thir nghiém cdng nghiép cdng nghé Phirc hop vi sinh - hoa ly ting thu hdi dau
via Mioxen dw@i mé Bach Hé.

5. Vietsovpetro (2010), Céng nghé nang cao hé sé thu héi dau cta cac via luc nguyén bang phuong

phép vi sinh héa ly téng hop.

Vietsovpetro (2018), Sor db cong nghé hiéu chinh khai thac mé Bach Hb.

Rivas C, Gathier F. (2013), CEOR Projects Offshore Challenges. ISOPE 2013

K.S. Sorbie (2000), Polymer - Improved oil recovery

Pham Truwdng Giang va nnk (2021), Nghién ctru dénh gia hiéu qué néng cao thu hbi ddu bang gidi

phép bom ép hé héa phdm SP cho dbi tuong Miocene dudi vom Nam mé Bach H6, Tap chi Dau khi,

S6 7, 2021, trang 23 - 30. DOI: 10.47800/PVJ.2021.07-03.

10. Hoang Long va nnk (2021), Nghién ctru danh gia, lua chon va ché tao hé héa phdm VPI SP dé 4p
dung thir nghiém cong nghiép nhdm néng cao hé sé thu héi ddu cho md déu tai bé Ctu Long, thém
luc dja Viét Nam, Tap chi Dau khi, S6 11, trang -45 - 54, 2021. DOI: 10.47800/PVJ.2021.07-02.

11. Pham Truéng Giang va nnk (2022), Hoan thién cong nghé ché tao hé héa pham nang cao hé sb thu
hdi dau quy mé pilot ap dung tht» nghiém cdng nghiép cho dbi twong dai dién thudc trdm tich Miocene
md& Bach Hb, Tap chi Dau khi, S6 1, trang 49 - 55, 2022. DOI: 10.47800/PVJ.2022.01-02.
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Noi dung trong bai bao dwoc hd tro kinh phi tir Dé tai khoa hoc va céng nghé cap quéc gia “Nghién
ctru, ng dung thlr nghiém céng nghiép va danh gia hiéu qua thuc té gidi phap nang cao hé sb thu hoi
dau cho moét déi twong dai dién thudc tAng trdm tich luc nguyén ctia bé Ctru Long” ma s6 DTDLCN.28/19.

RESEARCH THE TECHNICAL OPTIONS FOR CHEMICAL INJECTION SCHEME TO
ENHANCE OIL RECOVERY FACTOR FOR BACH HO FIELD

Dinh Duc Huy, Nguyen Minh Quy, Bui Trong Han,
Nguyen Cong Trinh, Pham Trung Son, Le Quang Duyen
ABSTRACT
Enhanced oil recovery factor is the main topic not only in Vietnam but also in the world. Many methods
of application to improve oil recovery such as thermal method, chemical injection method, gas method...
while chemical injection seems like the most effective method and wide application. Alimost main oil field
contributors are located in Cuu Long basin which Bach Ho is the biggest contributor. Currently, Bach
Ho field is produced up to 250 min. tons oil, average water fraction in well stream range from 60% to
70%, reservoir pressure declined 1/3 value from the initial condition. Therefore, research on application
and construction plan to maintain and improve oil recovery factor is urgent situation. However, industrial
application scale requires large initial expenditure, hence, it is necessary to conduct at small scale
“pilot” to evaluate the efficiency and gain lessons learn before execution at a larger scale. To meet the
requirement, a package chemical injection system compatible with the existing system and low expenditure
is indispensable equipment for increasing technical and economic efficiency and feasibility.
Keywords: enhanced oil recovery factor, Bach Ho, chemical injection equipment

Ngay nhan bai: 9/10/2022;

Ngay gtri phan bién: 10/10/2022;

Ngay nhan phan bién: 25/11/2022;

Ngay chap nhan dang: 28/12/2022.

Trach nhiém phap ly cta cac tac gia bai bao: Cac tac gid hoan toan chiu trach nhiém vé céc sé liéu,
néi dung céng bé trong bai béo theo Luét Béo chi Viét Nam.
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CHUC MUNG SINH NHAT ONG BANG VAN BiNH TRON 80 TUO!

N

ng Dang Van Binh- Nguyén Giam déc Céng
Oty than Béo Nai, sinh ngay 30 thang 12

nam 1942 tai Xa Hong Bach, Huyén Déng
Hwng, Tinh Thai Binh trong mét gia dinh lao déng.
Sau khi t6t nghiép cép Il tai Trweéng cép 1l Duyén
Ha, Huyén Duyén Ha, Tinh Thai Binh, C)ng hoc tai
Trwdng Trung cdp M6 Quang Ninh (nay la Trudng
BPai hoc Cbéng nghiép Quang Ninh), chuyén nganh
Co dién Md tr nam 1960 dén ndm 1963. Sau nay
Ong da hoc tai Trdng Pai hoc Mé- Dia chét, chuyén
nganh Co dién M (1967-1972).

Sau khi tét nghiép Trwéng Trung cdp Mé Quang
Ninh, Ong D&ng Van Binh dwoc phan céng vé cong
tac tai M than Déo Nai (nay la Cong ty C6 phan
than Déo Nai- Vinacomin) va gan bé véi nganh ma,
v6i md than Déo Nai gan 40 nam, trai qua nhiéu vi
tri cong tac: Can b ky thuat co dién Cong trudng
xtc (1963-1974); Quan déc Phan xwdng Co dién
(1975-1978). Hon 10 nam lan 16n trén cdng trwong,
coéng xwéng, Ong da thé hién co nhiéu nang luc,
tich Iy dwoc nhiéu kién thirc chuyén mén, quan
ly, ndm virng thuc tién san xuéat, nén Ong dwoc bd
nhiém lam Tro ly Giam dbc (1979-1986), Phé Giam
dbéc (1987) va sau d6 lam Giam dbc Céng ty (1988-
2002).

Cung v6i viéc hoan thanh xuét sac nhiém vy san
xuét dwoc giao, Ong khdng ngirng hoc tap nang cao
trinh d6 ly luan chinh tri, quan ly, chuyén mén: Cao
cép ly luan chinh tri (1967-1968); chuyén nganh Co
dién Mo, Trwdng Dai hoc Mé- Dia chat (1967-1972).

Khi Ong nhan nhiém vy Giam dbc, Cong ty than
Déo Nai gap rat nhiéu khé khan trong san xuat: diéu
kién khai thac khéng thuan loi; cac khé khan vé thiét
bi; nhitng vwéng mac trong cong tac diéu hanh,
quan ly, ...Trong dd, khé khan I&n nhét 14 tai nguyén

XN conG NGHIEP M6, SO 6 - 2022

suy gidm, Cong ty c6 thé phai sap nhap vao don vi
khac. Bing truwdc khé khan, thach thire nay, Ong
cuing tap thé 1anh dao da nd lwc vwot moi khé khan,
tham do phat hién tai nguyén, én dinh san xuét va
dwa Cong ty phat trién, xing dang la don vi trong
nganh Than da vinh dw dwoc Cha tich H Chi Minh
vé tham.

Vi thanh tich déng gop cho Céng ty than Béo
Nai, nam 2001, Ong Bang Van Binh dwgc Bang va
Nha nwdc trao tang danh hiéu Anh hung lao dong.

Ong DPang Van Binh 1a DBang vién Dang Coéng
san Viét Nam tr nam 1964. Ong da dwoc nhan Huy
hiéu 55 nam tudi Pang. Ong la Phé bi thw Dang ty
Cong ty than Beo Nai (1988-2002).

Ong P&ng Van Binh tham gia tich cuc va cé
nhiéu déng gép cho Ho6i Khoa hoc va Céng nghé Mé
Viét Nam. Ong Ia Uy vién Ban chap hanh Héi nhiéu
nhiém ky, tham gia tich cwc vao hoat dong ctia Hoi.

Trong gan 40 nam cong tac, Ong Dang Van Binh
da dwoc Pang va Nha nwdc va cac B, nganh trao
tang nhiéu phan thwéng cao quy nhw: Huy hiéu 55
nam tudi Dang; danh hiéu Anh huing lao déng; Huan
chuwong Lao dong hang lll; Huy hiéu Tho mé vé
vang; Huy chwong vi s nghiép Céng nghiép; va
nhiéu Ky niém chwong, Bang khen céc cép.

Nhan dip Ong B&ng Van Binh tron 80 tudi, Hoi
Khoa hoc va Céng nghé Mé Viét Nam, Ban Bién tap
Tap chi Coéng nghiép M, cac déng nghiép va ban
bé xin chuc Ong déi dao strc khde, hanh phuc va
tiép tuc cé nhirtng déng gop vao sw phat trién cla
nganh mé nwdc ta va clia Hoi Khoa hoc va Céng
nghé M Viét Nam béng nhitng hiéu biét va kinh
nghiém thuc tién ctia minh

CNM
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CHUC MUNG ONG VO CHi MY TRON 75 TUOI

N
ng V6 Chi My sinh ngay
30/1/1948 tai huyén
Quynh Lwu, Nghé An.

Nam 1967, tbt nghiép Cap lII,
Ong theo hoc hé thac si nganh
Trac dia mé, Hoc vién Mé-Luyén
kim Crakép, CH Ba Lan (1968-
1973). Tré vé nuwoc, Ong lam
gidng vién tai Khoa Tréc dia,
Trwong Dai hoc Mé-Dia chét
Ha N&i (1974-1983). Ong lam
nghién ctru sinh nganh Dia tin
hoc tai Khoa Trac dia md va
ky thuat mdi trwdng, Hoc vién
Mé-Luyén kim Crakdp (1984-
1988), va dat hoc vi tién si. Vé
nuwéc, Ong tiép tuc gidng day tai
Trwong Pai hoc Mé-Dia chat Ha
NGi; 1a Cha nhiém B mon Trac
dia mo (1999-2014), kiém nhiém
Trwdng phong Dbi ngoai va Hop
tac quéc té (1993-2005). Ong da
theo hoc cac khoa dao tao “Cai
tao va phuc héi mdi trudng sau
khai thac mé” tai Trwéng Dai hoc
Fraibec, CHLB Bwc (1997) va
“Céng nghé dia khdong gian giam
sat mdi treong” tai Trudng Québc
té Hensingor, Dan Mach (2000).
Ong s dung nhuan nhuyén
tiéng Ba Lan, ndm virng tiéng
Anh, st dung tiéng Nga, Phap,
Pic. Ong hwéng dan luan an
cho 15 nghién ctru sinh dat hoc

vi Tién si va nhiéu thac si. Ong
dwoc phong hoc ham Phé gido
s nam 1996 va Giao sw nam
2009, dwoc phong danh hiéu
Nha gido wu tu nam 2008.

Ong V6 Chi My c6 vai tro tién
phong trong nghién clru va dé
xuat &ng dung coéng nghé dia
khéng gian tién tién, hé thdéng
vé tinh dan duwong toan cau
GNSS, may bay khéng nguoi lai
UAV va kinh vi con quay trong
trong nganh mé Viét Nam. Céng
trinh nghién ctru &ng dung ky
thuat laser trong mé ham 16 do
Ong thyc hién da dwoc nhan
gidi thwéng VIFOTEC. Chuyén
nganh dao tao “Céng nghé dia
khong gian giam sat méi trwdng
moé” do Ong sang lap da gop
phan hé tro cong tac bao vé mai
trwdng, huwéng téi sw phat trién
céng nghiép md bén virng. Ong
la tac gia va déng tac gia cla trén
100 bai bao bang tiéng Viét va
tiéng Anh, cong bd trén cac tap
chi chuyén nganh trong va ngoai
nwéde. Ong la cha tich va uy vién
nhiéu Héi déng khoa hoc cép
Nha nwéc, cip Bo va cap nganh.
Ong la tac gia va déng tac gia
ctia 10 cudn sach, trong d6 co
6 cubn sach chuyén nganh va
4 cubdn tr dién Anh-Viét chuyén
nganh; la tac gid cta 10 gidao
trinh cap trwdng dung cho giang
day dai hoc, cao hoc va nghién
ctru sinh.

Ong V& Chi My tham gia tich
cwc va co hiéu qua vao hoat déng
cta Hoi Khoa hoc va Cong nghé
M3 Viét Nam. T&r nam 2005, Ong
la Uy vién Thuéng vu Ban Chép
hanh Trung wong HGi, Truwdng
ban Hop tac Quéc té; hién 1a Uy
vién Ban Bién tap Tap chi Céng
nghiép Mé. Ong con la Phé Chu

tich kiém Téng Thw ky Hoi Tréc
dia-Ban d6-Vién tham Viét Nam;
Uy vién Doan Chu tich Hoi Trac
dia M& Thé gisi; Uy vién Ban T
chirc Hoi Md Thé gioi.

Ong V6 Chi My da duwoc tang
thwédng Huan chwong Lao dong
hang 3; Bang khen cta Thu
twéng Chinh phl; Bang khen
clia Téng Lién doan Lao déng
Viét Nam; cac Bang khen ctia B
Giao duc va Dao tao, B6 Khoa
hoc va Cbébng nghé, Hoc vién
M&-Luyén kim Crakdp, Hoi Trac
dia Md Thé gi¢i, Hoi Tric dia
Thé giéi; Huy hidu “Tho mo Vé
vang”. Ong V& Chi My la Pang
viéen Dang Cong san Viét Nam
tr 1984, da dwoc nhan Huy hiéu
“30 n&m tudi Pang”.

Ong V6 Chi My cé cudc
sbéng ndi tam phong phu. Nhirng
bai tho thAm d&m tinh yéu qué
hwong dat nwéc, nhivng tan van
ghi lai bao ky niém va suy tw vé
cudc sbng, nhitng bai viét tim
hiéu cac tAng van hoéa phwong
DPoéng va thé gi¢i ctia Ong dwoc
cac dong nghiép va bé ban tran
trong don nhan.

Nhan dip Ong V& Chi My tron
75 tudi, Hoi Khoa hoc va Céng
nghé Mé Viét Nam, Ban Bién
tap Tap chi Cong nghiép M0,
cac ddéng nghiép va ban bé xin
chiuc Ong dbéi dao src khde,
hanh phtc va tiép tuc c6 nhiing
déng gop vao sw phat trién cla
nganh méd va ctia Héi Khoa hoc
va Coéng nghé M4 Viét Nam bang
nhirng hiéu biét va kinh nghiém
thwe tién cdia minhd

CNM
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TIN NGANH MO VIET NAM

1. 1. Nganh Than c6 vai tro quan trong doi v6i su phat trién kinh té- xa héi cia

tinh Quang Ninh

han ky niém 86 n&m ngay Truyén théng cong
N nhan vang Mé - Truyén thdng nganh Than

12/11 (1936 - 2022), sang 5/11, Ong Nguyén
Xuan Ky, Uy vién Trung wong Dang, Bi thw Tinh Gy,
Chu tich HDND tinh Quang Ninh da tryc tiép xubng
L6 cho co gi6i hda ddng bd cong suét 1,2 triéu tan/
nam gap g&, déng vién va tang qua thg mdé Coéng
ty CP Than Ha Lam. Cung di c6 lanh dao Tp. Ha
Long va cac s&, nganh lién quan. V& phia Tap doan
Coéng nghiép Than- Khoang san Viét Nam (TKV)
c6 Pho Téng giam déc Phan Xuan Thay.

Bi thw Tinh ty Nguyén Xuén Ky va Doan cong tac tai san
ga mure -300 (Anh vinacomin.vn)

Tai cubc gap mat, Ong Phan Xuan Thuy bao
céo vé két qua SXKD, nhirng thanh tich dat duwoc
cla TKV trong 10 thang nam 2022. Theo d6, doanh
thu toan Tap doan wéc dat 133,2 ngan ty déng, dat
101% KH nam va tang 20% so v&i cung ky 2021.
Trong dd, doanh thu than dat 80,3 ngan ty déng, dat
107% KH nam, tang 22% so v&i cung ky. NOp ngan
sach Nha nuwéc wéc dat 17,5 ngan ty dong, bang
97% so v&i KH nam (18,1 nghin ty déng) va tang
13% so v@&i cung ky; tai Quang Ninh thwc hién nop
13,7 nghin ty dong, bang 96% KH nam (14,3 nghin
ty déng) va tang 11% cung ky 2021. Tién lwong
binh quan dat 14,16 triéu ddng/ngudi-thang, trong
do san xuét than 14,75 triéu déng/ngudi-thang. Vé
san xuét: than nguyén khai dat 33,53 triéu tan, dat
85,8% KH nam, bang 102% so v&i cung ky; trong
dé tai Quang Ninh thwc hién 32,33 triéu tan, dat
86% KH nam va bang 102,3% cung ky nam 2021;
than tiéu thu 38,7 triéu tan, dat 90% KH nam va
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bang 106,4% so v&i cung ky nam 2021. Chao
mirng ky niém 86 nadm ngay Truyén théng 12/11,
hwéng rng phong trao thi dua chao mirng 60 nam
ngay thanh lap tinh Quang Ninh 30/10 (1963-2023),
TKV da phat dong dot thi dua 90 ngay dém san
xuét quy IV/2022, phan d4u hoan thanh toan dién
ké hoach SXKD ndm 2022 va chuén bj tbt cac diéu
kién cho SXKD nam 2023.

Cong ty CP Than Ha Ladm bdo cdo, véi 62 ndm
xay dwng, phat trién va déi mai, phat huy truyén
thdng “Ky luat va Béng tam”, Cong ty da ludn hoan
thanh ké hoach, nhiém vu duwoc giao, dam bao viéc
lam, d&i sdng, thu nhap ctia CNLD. Trong 62 ndm
qua, Cong ty da khai thac va tiéu thu khoang 40 triéu
tan than. Dac biét, 10 thang nam 2022, san lwgng
than nguyén khai dat trén 2 triéu tan, dat 83,4% KH
nam. V&i dinh hwéng phat trién bén virng theo tiéu
chi “md hién dai, moé xanh, sach, an toan, it ngudi,
ndng suat cao” gan v&i bao vé moéi trudng, Cong ty
da tich cwc dau tw co gi¢i hod, ty déng hoa, tin hoc
hoa vao san xuét va quan ly, nang cao ndng suét
lao dong, bdo vé méi trwong. Hién, Coéng ty co 02
16 cho co’ gi¢i héa ddng bod cong suét 1,2 triéu tan/
nam va 600.000 tAn/nam, I&n nhat trong TKV...

Bi thw Tinh Qy, Cha tich HDND tinh Nguyén Xuan
Ky ghi nhan, danh gia cao két qua SXKD ciia TKV
néi chung va Than Ha Lam ndi riéng. Déc biét, mac
du anh hwéng cla dich Covid-19, song TKV da
ddng hanh cung Quang Ninh thyc hién tét nhiém
vu phong chéng dich va SXKD, déng gép I&én ngan
sach cho tinh, gép phan quan trong vao sy phat
trién KT-XH cla tinh, dm bao murc tang trwdng
GRDP 2 con s6 trong 07 nam lién tiép. Nhan dip ky
niém 86 nam ngay Truyén théng cdng nhan ving
Md - Truyén théng nganh Than 12/11 (1936 - 2022),
Bi thw Tinh Gy, Cha tich HDND tinh Nguyén Xuan
Ky da gt I&i chiuc mirng té¢i can bd, cong nhan
Than Ha Lam cling nhu toan Tap doan strc khoé,
san xuat an toan, hiéu qua, hoan thanh xuét sac ké
hoach SXKD.

Trwc tiép xubng tham, gap g&, déng vién va tang
qua thg' mé Cong trweng Co gidi héa KT1 san xuét
& mirc -300, la don vi quan ly, van hanh Lo chg
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CGH ddng b6 cong suat 1,2 triéu tAn/nam cé ndng
suét cao, san lwong cao, c6 nhidu tho mé dat mirc
thu nhap trén 350 triéu déng/nam, ddng chi Bi thw
Tinh Qy chia sé& v&i nhirng kho khan, vat va cla tho
16 1am viéc dwdi 16 sau, bay té niém vui, tw hao véi
Than Ha Lam 16 mé ham 16 hién dai nhat hién nay
cling nhu khi thé lao déng san xuét cta thg mé
trong nhirng ngay thang 11 c6 ngay Truyén théng
12/11 lich st. Pong thoi dé nghi, Than Ha Lam
va TKV tiép tuc chadm lo xay dwng ddi ngii cong
nhan, dau tw thich dang cho nguwoi lao dong, nhat

la van dé nha & dé ho va gia dinh an tam gan bé véi
Quang Ninh; tiép tuc phat huy truyén thdng “Ky luat
va Ddng tam”, xay dwng TKV phat trién bén virng
va tinh Quang Ninh giau dep, van minh. Ong ciing
giao cho cac s&, nganh chirc nang cla tinh tap
trung trién khai ngay cac bién phap thao g& nhirng
kho khan, vuéng mac cho TKV va cac don vj thanh
vién nham phat huy tbi da vai trd quan trong cla
nganh Than trong phat trién KT-XH cua tinh va bo
dam an ninh nang lwong québc giad
(vinacomin.vn)

2. Quéc hoi biéu quyét thong qua Luat Dau khi (stra doi)

ang 14/11, Quéc hoi da biéu quyét théng qua
S Luat Dau khi (stra dbi) v&i 472 dai biéu Quéc

hoi tan thanh, chiém 94,78%. Luat Dau khi
(stra d6i) gdm 11 chwong 69 diéu sé cé hiéu luc thi
hanh ti ngay 1/7/2023.

Thay mat Uy ban Thwdng vu Qudc hdi, Chi
nhiém Uy ban Kinh té& Vi Hong Thanh trinh bay
bao c&o tiép thu, chinh ly va giai trinh vé dy thao
Luat DAu khi (stva d&i). Quéc héi da thao luan tai
Hoi trwdng vé dy thao Luat Dau khi (stra dbi). Trén
co s& 13 y kién phat biéu cta dai biéu Qudc hoi
(BBQH), Uy ban Thwéng vu Qubc hodi da chi dao
Co quan chd tri thdm tra, Co' quan soan thao va
cac co quan, tb chirc hiru quan nghién ciru tiép
thu, chinh ly dw thdo Luat. Dy thao da bd sung quy
dinh vé& Thi twéng Chinh pht quyét dinh co ché
didu hanh hoat ddng khai thac tan thu mé, cum mé,
16 dau khi. Déng thdi nhdn manh, day 1a chinh sach
m&i ctia Dy thao Luat véi nhiéu ndi dung mang tinh
dot pha, 1a co s& phap ly can thiét dé khai thac
hiéu qua hon tai nguyén dau khi, gép phan tang thu
ngan sach nha nudc trong bbdi canh dy bao nhirng
nam t&i cé nhiéu mé dau khi & giai doan cudi doi
mo sé& chuyén sang thoi ky khai thac tan thu.

V& chinh sach khai thac tai nguyén dbi voi
md, cum md, 16 dau khi khai thac tan thu, Uy ban
Thwong vu Qudc hdi nhan thay, day 1a chinh sach
m&i clia dy thdo Luat véi nhiéu ndi dung mang tinh
dot phéa, la co s& phap ly can thiét dé khai thac
hiéu qua hon tai nguyén dau khi, gép phan tang thu
ngan sach nha nuwéc trong béi canh dw bao nhirng
nam t&i co nhiéu mé dau khi & giai doan cubi doi
md sé chuyén sang thoi ky khai thac tan thu.

Uy ban Thwdng vu Quéc hoi dé nghi Chinh ph
tiép thu y kién DBQH, chi dao cac co quan tiép tuc
hoan thién ndi dung nay tai dw thao Nghj dinh va ra
soat, ban hanh cac van ban dwéi luat khac cé lién
quan, trong d6 chu trong cac quy dinh nham bao
dam hiéu qua hoat dong khai thac tan thu va kiém
soat chat ché chi phi hoat ddng dau khi.

Lién quan dén chinh sach ctia Nha nwéc vé dau
khi; nguyén tac thwc hién diéu tra co ban vé dau khi
va hoat déng dau khi, tiép thu y kién DBQH, dy thao
da bd sung tai khoadn 3 Piéu 6 nguyén tac tuan thi

quy dinh ctia phap luat Viét Nam vé “ing pho sw cd
tran dau”. B4i vé&i van dé “an ninh quéc gia” da dwoc
quy dinh tai khodn 2 va khoan 3 Diéu 6, ndi dung
cu thé thue hién theo quy dinh ctia phap luat co6 lién
quan vé bao ddm qudc phong, an ninh; van dé “an
ninh nang lwgng” da dwgc quy dinh tai khoan 1 Diéu
5, ndi dung cu thé thwc hién theo quy dinh clia phap
luat cé lién quan vé quy hoach nang luong.

Vé cac hanh vi bi nghiém cam, tiép thu y kién
DBQH, dy thdo da bd sung hanh vi loi dung diéu
tra co ban vé dau khi va hoat déng dau khi gay 6
nhiém mai trwéong tai khodn 2 Diéu 9 dy thao Luat.

V& hop ddng dau khi, tiép thu y kién DBQH, Diéu
31 dv thao Luat da dwoc chinh stra theo huwdng
quy dinh 02 khoan riéng (khoan 6 va khoan 7) vé
trach nhiém cta cac chi thé cé lién quan dbi viéc
quyét dinh thoi gian tam ding thwe hién moét sb
quyén va nghia vu trong hop ddng dau khi trong 02
trudng hop: (1) bat kha khang va (2) vi ly do quéc
phong an ninh, bdo d&m phu hop, chat ché.

Vé chinh sach wu dai trong hoat déng dau khi,
Dw thao da chinh stra vé& mat ky thuat tai khoan 1
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Diéu 67 bao dam dung k¥ thuat van ban, khéng anh
hwéng dén nodi dung khac ctia Luat Thué thu nhap
doanh nghiép khi thuc hién hop nhéat. Déi véi chinh
sach wu dai dau tw va wu dai dau tw dic biét trong
hoat déng dau khi, xin dwoc gitr quy dinh stra déi,
bd sung tai khodn 3 Piéu 10 Luat Thué thu nhap
doanh nghiép nhw da trinh, khéng quy dinh tryc
tiép chinh sach wu dai dau tw va wu dai dau tw dac
biét trong hoat déng dau khi tai Luat Thué thu nhap
doanh nghiép vi gan vé&i déi twong wu dai cu thé
quy dinh tai Didu 53 du thao Luat Dau khi (stra ddi).

Vé nghia vu clia nha thau, tai Khoan 12 Diéu 59
quy dinh nghia vu cla nha thau ky két hop dong
dau khi t& chirc lwa chon nha thau cung cép dich
vy, hang hoéa dau khi phuc vu hoat déong dau khi
trwdc tién phai bdo dam nguyén tic canh tranh,
céng bang, minh bach, hiéu qua, ddng thoi, phu
hop v&i hop ddng dau khi vi hop ddng dau khi chi
quy dinh nhi*ng nguyén t&c chung vé ndi dung nay
va mdi nha dau tw c6 quy ché riéng lwa chon nha
thau cung cép dich vu, hang héa dau khi phuc vu

hoat déng dau khi.

Vé quan ly nha nwéc vé dau khi, Dy thdo Luat
chi quy dinh vé trach nhiém cta Uy ban Quan ly
vén nha nuwéc tai doanh nghiép (Diéu 66) gan voi
quy dinh phan cép cho Hoi déng thanh vién Tap
doan DAu khi Viét Nam trong hoat déng dau khi
(Didu 63) c6 noi dung khac vei quy dinh tai Luat
Quan ly, st dung vén nha nwéc dau tw vao san
xuét, kinh doanh tai doanh nghiép hién hanh.

Dy thdo Luat khéng quy dinh diéu kién vé
vn cla Tap doan Dau khi Viét Nam khi chuyén
nhwong hodc nhan chuyén nhuong quyén loi
tham gia va trach nhiém cta Uy ban Quan ly vén
nha nwéc tai doanh nghiép cho y kién déi véi noi
dung nay.Ngoai nhitng néi dung néu trén, Uy ban
Thuong vu Qubce héi da chi dao Co' quan chd tri
thdm tra, Co quan soan thao va céac co quan hiru
quan ra soat quy dinh tai Diéu 69 vé diéu khoan
chuyén tiép va tiép thu, chinh ly vé ky thuat van
ban trinh Qudc hoi xem xétd

3. Cong ty than Mao Khé- TKV va Céng ty Kho van va Cang Cam Pha- Vinacomin
duoc vinh danh la “Doanh nghiép tiéu biéu vi nguei lao déong” nam 2022.

C hiéu 16/11 tai Ha Noi, Téng Lién doan Lao
dong (LDLD) Viét Nam chu tri, phdi hop véi
B Lao dong - Thwong binh va Xa hdi, Lién
doan Thwong mai va Céng nghiép Viét Nam giao
Bao Lao Bong t6 chrc vinh danh “Doanh nghiép
tiéu biéu vi ngudi lao dong”.

Chuwong trinh “Doanh nghiép tiéu biéu vi nguoi
lao déng” nam 2022 vinh danh 62 doanh nghiép
da va dang khong nglrng nd lwc chadm lo doi séng
vat chat, tinh than cla ngudi lao déng; tich cuc cai
thién méi trwong lam viéc dé ho phat huy dwoc
kha nang lam viéc tét nhat qua dé, hwéng téi muc
tiéu ca doanh nghiép va ngudi lao dong phat trién
bén virng trong quéa trinh hoi nhap va phat trién.
Bang xép hang “Doanh nghiép tiéu biéu vi nguoi
lao dong” dwoc cap nhat hang nam va giai thuwéng
“Doanh nghiép tiéu bidu vi ngudi lao dong” dugc
trao 3 nam/lan.

Trong Tép doan Céng nghiép Than - Khoang
san Viét Nam, hai cong ty la: Cong ty than Mao
Khé- TKV va Céng ty Kho van va Cang Cdm Pha-
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Vinacomin dwgc vinh danh la “Doanh nghiép tiéu
biéu vi ngudi lao ddng” nam 2022.

Nam 2022, trwéc dién bién phirc tap cla dai
dich Covid-19, Cong ty d& hd tro cdng nhan phong
chéng dich, tiém vac xin, bao vé strc khde, 6n dinh
viéc lam, thu nhép cho nguw&i lao déng véi mirc tién
lwong binh quéan trong 10 thang nam 2022 dat trén
18 triéu déng/ngudi-thang. Tinh riéng tlr ndm 2021
dén nay, Cong ty da hd tro cho 13 gia dinh cong
nhan c6 hoan canh dac biét khé khan vé nha & voi
sb tién 90 triéu ddng/nha (trong d6 30 triéu dong
tr ngudn quy twong tro cia CBCNV Céng ty va 60
triéu ddng ctia Céng doan TKV) dé nguoi lao dong
c6 thém kinh phi xay stra chira nha &. Bén canh
do, khu tap thé Vinh Xuan ctia Céng ty da cung cép
300 phong & khép kin, tién nghi day di cho CNVC
doc than, xa qué... cung v&i khudn vién cay xanh,
san béng da, bong chuyén, hd diéu hoa... tao canh
quan méi trwdng than thién hai hoa quanh khu viec.

Tw cham lo noi &n, chén & cho céng nhan lao
dong dam bao tét nhat, Cong ty con bd tri xe 6
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t6 dwa don cdng nhén di lam, xe song loan van
chuyén dwa don céng nhan trong 10, phuc vu tho
|6 tai khu nghi dwdng the 16 sau ca, ...; Cong ty
xay dwng quy ché khen thuwdng ngay céng an toan,
thang an toan va chuong trinh 5S, khuyén khich
tién lwong cho céng nhan cé ngay céng cao, tién
lwong theo trinh d6 dao tao... da trng bwdc thay
ddi nhan thirc, tw twdng va hanh dong cta CB,
CNVC; tb chirc cho cbng nhan c6 thu nhap cao, gia
dinh tho 10 tiéu biéu, dang vién xuét sic, mang lwdi
ATVSV, céac pho quan déc, phé phong di thdm quan
du lich; Té chirc cho céng nhan di diéu dwéng chira
bénh nghé nghiép, t6 chirc gdp mat tuyén dwong
tho' 10 tiéu biéu; bd tri cong viéc phu hop cho con
cbéng nhan hy sinh vi sy nghiép san xuét than cla
Coéng ty...

Cing nhuv Coéng ty than Mao Khé- TKV, nam
2022 1a mot nam véi rat nhiéu khoé khan, 1a phép
th&r vé cong tac diéu hanh, Ianh chi dao, phép tho
vé sy dong long, “Ky luat va Pong tam” dbi véi
Co6ng ty Kho van va Cang Cam Pha- Vinacomin.
Nhwng Itra thir vang, gian nan tht strc, Ban lanh
dao Cong ty da bam sat chi dao ctia TKV va thwc
té, linh hoat, chi déng trong lanh, chi dao, mé&
réng ngudn cung, dap &ng, thod man tét nhu ciu
cla dbi tac, ban hang, tao dwng niém tin tuyét dbi,
manh mé dbi v&i Tap doan, cac don vj dbi tac.
Céng ty da co6 nhiéu giai phap sang tao trong thuc
hién ké& hoach, quan ly, dao tao, ... nham muc tiéu
dam bao d&i séng cho ngudi lao dong, b&i nguoi
lao d&ng chinh la déng lwc, la diéu quan trong nhéat
trong sw phat trién ctia Coéng ty. Nhirng né luc,
quyét tam khoéng mét méi cta ban lanh dao diéu

hanh, sy vao cudc, sat canh cla cac tb chirc doan
thé, da lam nén stic manh tap thé cta Kho van
va cdng Cam Pha trén tinh than “Doan két - Nang
ddng - Sang tao”.

Cong ty phan dau hoan thanh ké hoach: San
lwong than tiéu thu tdng sé dat 102,6% ké hoach
dau ndm, doanh thu, lgi nhuan déu dat cao hon so
v&i ké hoach ban dau, tién lwong binh quan cta
nguoi lao dong dat 11,5 triéu ddng/ngudi/thang,
bang 114,3% so v&i ké hoach ddu nam. Dam bao
an toan tuyét ddi cho nguoi va thiét bi, trong ndm
Coéng ty khong dé xay ra tai nan ndng va sy cb
nghiém trong; ddm bao an ninh trat ty trong SXKD
va tiéu thu than, bao toan phat trién vén kinh doanh.
Nang suét lao dong dat 5.340 tAn/ngudi/thang, dat
107% so v&i nam 2021. Viéc ap dung thanh cong
cac ng dung khoa hoc céng nghé vao cac linh
vwe SXKD, cac phong trao, sang kién cai tién ky
thuat dwoc trién khai da tao hiéu (rng va strc lan
tod manh mé, gép phan cai thién, nang cao nang
suét lao dong, gidm thiéu rdi ro, mat an toan trong
lao ddng. Thwc hién tot Quy ché dan chi & co s6,
quy ché Van hoa doanh nghiép, quy ché déi thoai
trong Coéng ty, quan tdm va nang cao doi séng vat
chét tinh than cho nguwoi lao ddng. Cac hoat dong,
chwong trinh tham hai, déng vién, trao qua vao cac
dip 1&, tét, cac sw kién hang nam da tré thanh nét
dep van hod, la coi ngudn strc manh ndi sinh cla
Cong ty, gitp gén két ngudi lao dong véi don vi,
gitp ho thém hiéu, thém tin, va thém doéng lwc gan
bo, cung chung strc xay dwng Cong ty thém phat
trién vixrng manhJ

(dangcongsan.vn; vinacomin,vn)

4. Nang cao nang luc cap ciu mé chuyén nghiép

hadm nang cao nang luc gidi quyét sy cb
N cua lyc lwvgng cru hd mé chuyén nghiép, tt

ngay 26-28/10, tai Trung tdm Cép ctru mo -
Vinacomin, Tap doan Céng nghiép Than - Khoang
san Viét Nam (TKV) t6 chirc Hoi thao Ky thuat cap
ctru mé chuyén nghiép lan thtr 12, nam 2022.

Dw hoéi thao cé dai dién Van phong Uy ban Quéc
gia 'ng pho sw ¢b, thién tai va Tim kiém ctu nan;
Cuc ATLD BO LB-TB&XH; Ban Chi dao PCTT &
TKCN tinh Quang Ninh; S& LD-TB&XH tinh Quang
Ninh..., Ianh dao Trung tdm DHSX tai Quang Ninh
(TKV), cac Ban chuyén mén Tap doan; lanh dao

Tbng Coéng ty Dong Béc; l1anh dao Trung tam Cép
ctu md - Vinacomin va cac cong ty san xuét than,
xay l&p md, khoang san...

Phat biéu tai hoi thao, Phé Giam dbc Trung tam
DHSX tai Quang Ninh Bui Qudc Tuin nhan manh,
TKV va céac don vi luén quan tam dau tw co gioi
hoa, tw ddng hoa san xuét ciing nhw cac hé thdng,
thiét bi an toan nham tang nang suét lao dong, cai
thién diéu kién lam viéc va gidm thiéu tai nan lao
dong va sw cb thiét bi. Dong thdi, dau tw cho coéng
tac ciru hd, clvu nan, déc biét la trong san xuét than
ham 16 tiém &n nguy co tai nan va sw c¢b. Hoéi thao
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cép clru md chuyén nghiép dwoc td chirc dinh ky
2 n&m 1 l&n nhdm nang cao néng lwc cap clru md
chuyén nghiép, danh gia két qua viéc huan luyén
cta lwc lwong tac chién, nhat 1a sw phéi hop trong
giai quyét si cd. Qua do, tang cwong thé lwc, chién
thuat, ky ndng cip ctru mé, xt ly cac sw cb cé thé
xay ra, thuc hién tt cdng tac clru nan, ctru hd cho
doi ngli cAp ctu md chuyén nghiép, nham phong
ngtra va giam thiéu téi da thiét hai c6 thé xay ra
do su ¢b, tai nan lao déng, vi muc tiéu ddm bao an
toan trong qua trinh san xuét.

Tham gia hoi thao ndm nay c6 3 ddi thi gdbm
Tram cép cru mé Ha Long, Uéng Bi va Cam Pha
(thuéc Trung tdm Cép ctru md - Vinacomin). Noi
dung hoi thao ky thuat gédm 3 khoa muc: Diéu 1&énh
doi ngd; Tim kiém ctu nan - tha tiéu sy cd trong
ham 16 va So clru ban dau.

Tham gia hoi thao cé 3 ddi thi gdm Tram cép
ctu mé Ha Long, Udng Bi va Cam Pha thudc Trung
tam Cép clru md - Vinacomin. Trong d6, tim kiém
clru nan la khoa muc quan trong nhét, dwoc dién
tap véi cac dang sy ¢ dién hinh trong khai thac mé
ham 16 nhw sap d4 16, chay md, nd khi, buc nwéec...
Dé dam bao chét lwong héi thao, nhirng tinh huéng
sy ¢ nay dwgc md phdng trong mdi trudng gia
dinh khac nghiét nhw sw cb that.

Két thuc hoi thao, Doi thi Tram Cép ctru md Ha
Long da xuét sac gianh giai Nhat toan doan; Doi thi
Tram Cép ctru mé Udng Bi gidi Nhi va Déi thi Tram
Cép ctru md Cam Pha gidi Khuyén khich. Ngoai
ra, Ban Té chirc con trao cac gidi Nhat, Nhi va Ba
cua tlrng khoa muc va céac Tiéu ddi dat thanh tich
tai hdi thao.

Hoi thao khong chi la ky sat hach dinh ky nang
lwc hoat ddng ctia Trung tam Cép cru md, ma con
la dip d& méi can bo, ddi vien cap clru mé chuyén
nghiép nang cao kha nang diéu hanh, x& ly tinh
hudng, nang cao trinh do6 chuyén mén, ban linh
nghé, dap rng dwoc yéu ciu clia Tap doan TKV va
Uy ban Quéc gia 'ng phé su ¢, thién tai va Tim
kiém ctru nand

(vinacomin.vn)

5. Cong ty than Mao Khé huan luyén an toan, trinh dién mé hinh chay né khi

mé tan

ham nang cao nhan thirc cho CBCNV lam
N viéc trong hdm 16 vé hiém hoa chay nd khi

mé tan (CH4), vira qua Cong ty than Mao
Khé da phéi hop cung Trung tdm An toan mé tb
chirc khéa huén luyén an toan, trinh dién tho
nghiém chay nd khi mé tan, chap chay thiét bj va
nd bui.

Dé dam bao diéu kién tét nhat cho khéa huan
luyén, khéng anh hwéng dén qua trinh diéu hanh
san xuét cta cac don vi cling nhw gitp cho tat
ca cac CBCNV thudc déi twong huan luyén duoc
truc tiép tham gia, Céng ty da chi dong b tri chia
khéa huén luyén thanh 3 1&p va duoc td chirc vao
30 phut dau ca 3 cac ngay theo lich cia ba tuan
lién tiép.

Tham dw khoéa hoc, bén canh viéc dugc gidi
thiéu, phan tich nguyén nhan, hau qua cua cac vu
chay nd khi xay ra trén thé gi&i, trong c& nwéc ciing
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nhw trong Tap doan Céng nghiép Than - Khoang
san Viét Nam, cac hoc vién con dwgec can bd Trung
tam An toan md trinh bay ly thuyét vé chay nd khi
mé tan, khi Propan va nd bui than, hau qua va cach
phong nglra. Cling ndm trong ndi dung chwong
trinh khoa hoc, cac vién con dwoc chirng kién phan
trinh dién th& nghiém chay né khi mé tan trén cac
duwong 16 mé phéng (16 bang cé théng gid va 16
giéng dirng); Thir nghiém nd khi di vai thiét bi dién
khéng dam béo tinh n&ng phong nd va thir nghiém
chay nd bui trén thiét bi thir nghiém.

Két thuc khoa hoc da cé 2.539 CBCNV céc
phan xwéng khai thac, dao 10, van tai,... va déi ngi
CBCNV lam viéc trong hdm 16 cac phong chuyén
moén, don vi cla Cong ty tham gia.

Théng qua khoéa hoc giup cho ngudi lao dong
nhan thirc sau sic hon vé nhitng hiém hoa chay
nd khi métan va bui than trong khai thac than hdm
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|6 dé tr d6 dwa ra cac bién phap phong ngtra hop
ly trong cong tac an toan mé ndi chung va phong
nglra chay né khi mé tan, bui than néi riéng. Bong
thoi, giuip CBCNV lam viéc trong hdm 16 c6 hanh
doéng ding trong viéc giam sat va kiém soat khi md

trong qua trinh san xuét, thwc hién triét dé cac bién
phap dam bao an toan lao déng, han ché téi mirc
thp nhat cac vu sw cb vé khi, d&c biét 1a tham hoa
vé chay ndé khi mé trong ham 160

(vinacomin.vn)

6. Tong Cong ty khi Viet Nam- CTCP (PV GAS) vé dich s6m chi tiéu lgi nhuan sau thué

ctia nam 2022

cla nam 2022 khi lgi nhuan 9 thang da dat

11.726 ty dong, tdng 72% so v&i cung ky va
vuot xa con sb ké hoach 7.039 ty déng ctia ca nam,
doanh thu 24.329 ty ddng, tdng 31% so véi clng
ky; loi nhuan trwdce thué 3.851 ty dong, tang 25%
so v&i cung ky; loi nhuan sau thué 3.089 ty déng,
tang 25% so v&i cung ky. Lei nhuan quy 3 tang
25% so véi cung ky la do gia dau Brent binh quan
trong quy nay dat 100,84 USD/thung, tang 27,33
USD/thung so v&i cung ky lam Igi nhuan cua khi
kho ting twong &ng.Gia khi theo chudn thé gidi
(gid CP hay con goi 1a gia khi theo hop déng cla
Saudi Aramco) binh quan quy I11/2022 dat 676,67
USD/tan, tang 5% so véi cung ky. Tuy nhién, san
lwgng khi kho tiéu thu trong quy nay giam 12% so
v&i cung ky do huy déng khi thép, dac biét 1a huy
déng khi cho dién. Liy ké 9 thang qua, doanh thu
cta PV GAS dat 78.671,6 ty dong, tang 34% so
v&i cung ky; loi nhuan sau thué dat 11.726 ty déng,
tang 72% so v&i cung ky. Nam 2022, PV GAS dat
muc tiéu tdng doanh thu 80.043 ty dong; lgi nhuan
sau thué 7.039 ty déng. V&i két qua kinh doanh tir
dau nam dén nay, du kién doanh thu ca nam 2022
clia PV GAS sé& dat mbéc 100.000 ty déng. Tinh
dén ngay 30/9/2022, téng tai san ctia PV GAS dat
85.224 ty dbng, tang 8% so v&i dau nam.

Trong th&i gian qua, mac du thi trwdng ching
khoan lao déc nhung cd phiéu GAS van gitr duwoc
mlrc gia cao, tang nhe 2% trong 3 thang qua. Hién
GAS giao dich & mic gia 110.000 ddng/cd phiéu
(phién 1/11), twong dwong vén héa ciia GAS trén
thi trwdrng 1a 210.500 ty déng. Trong quy 3/2022 cac
hoat déng SXKD cta PV GAS dién ra an toan, on

PV GAS da vé dich chi tiéu logi nhuan sau thué

dinh. Hién PV GAS tiép tuc lam viéc thwong xuyén
vGi bd, nganh lién quan dé ting cuwdng huy dong
khi cho san xuét dién; chi dong tim kiém khéach
hang ngoai dién dé gia tang san lwong khi; kiém
soat tién dd thwe hién cling nhw d&m bao vén cho
cac dy an quan trong.

Trong nhirng thang con lai cia nam, PV GAS
tiép tuc dam bao hé théng cong trinh khi hoat déng
dn dinh, an toan; thwe hién can dbi, 4n dinh, diéu
dd linh hoat, hiéu qua, hop ly, sén sang cap khi &
Iwu lwvong cao khi dwoc khach hang huy déng. PV
GAS ciing cht ddng phdi hop chéat ché véi cac bén
tr thwong ngudn dén ha nguén trong van hanh,
diéu do, dau ndi, bdo dwdng stra chiva nham tiéu
thu khi tbi da, rut ngén thoi gian dirng c&p - nhan
khi cia méi bén.Trong cac nadm tiép theo, PV GAS
d4y manh phat trién doanh nghiép I&n manh, hiéu
qua, co strc canh tranh cao, hoat ddng hoan chinh
trong tat ca cac khau thu gom - van chuyén - ché
bién - xuat nhap khau - tén trir - dich vu - kinh
doanh khi va san pham khi, tham gia hoat déng
dau tuv thwong ngudn; Tiép tuc thwe hién hiéu qua
vai trd chi lwc, dan dat nganh cong nghiép khi Viét
Nam phat trién nhanh chéng, gép phan ddm béo an
ninh lwong thwe, an ninh ndng lveng québc gia va
tang cwong dady manh hodi nhap quéc té. Muc tiéu
giai doan 2022 - 2025 tang trwdng trung binh trén
7-9%/n&m; Thi phan trong nwéc: 100% thi trwérng
khi kho, trén 50% thj trwdng LNG va trén 70% thi
trwdng LPG; Ty suét loi nhuan sau thué/véon diéu &
trung binh dat trén 20%/namd

(pvn.vn)
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7. Vietsovpetro hoan thanh vugt muc ké hoach khai thac khi va condensate mé

Thién Ung nam 2022

ung 05 gi 00 phat ngay 29/10/2022, Lién
-D doanh Viét - Nga Vietsovpetro chinh thirc

hoan thanh ké& hoach san lwong khai thac
khi mdé Thién Ung, L6 04-3 nam 2022 dat 180,50
triéu Sm? va hoan thanh vwot mic ké hoach san
lwong khi va condensate ban tai dau ra gian BK-
TNG (176,50 triéu Sm® khi va 46,60 ngan Sm?
condensate, lan lwot dat 101,7% va 110,2% so Vo
ké hoach nam 2022).

Hién nay, gian BK-TNG dang van hanh va khai
thac mé Thién Ung v&i 4 giéng (TU-6, TU-3X, TU-7,
TU-12ST). Néu duy tri khai thac v&i san lwong khi
hon 500 ngan Sm¥ngay, dw kién dén 24h00 ngay
31/12/2022, san lwong khi ban ra sé dat khoang
207,9 triéu Sm3, bang 119,6% ké hoach; san lvong

condensate dat 54,80 ngan Sm?, bang 129,6% ké
hoach nam 2022.Nhw vay, tbng san lwong dy kién
tinh tlr thdi diém don dong khi va condensate dau
tién ngay 19/12/2016 dwa vao dwérng dng Nam Con
Son 2 dén 24h00 ngay 31/12/2022, khi dat 802,20
triéu Sm3 va condensate 245,05 ngan Sm3.Téng
doanh thu ban khi va condensate nam 2022 dw
kién dat 73,93 triéu USD (121,3% so v&i ké hoach),
trong dé phan doanh thu vuot ké hoach la 12,99
triéu USD.Trong bdi cadnh ca nwéc va thé gidi cling
cb géng vuot qua kho khan do anh huéng clia dai
dich bénh Covid-19, Vietsovpetro dat dwgc thanh
qua trén, 1a sy nd lwc dong gop coéng strc, tam
huyét khéng ngirng nghi CBNV-NLD Vietsovpetro

(pvn.vn)

8. Nha may loc dau Dung Quat tang céng suat lan tha 5

ong ty C6 phan Loc héa diu Binh Son
1 (BSR), tinh Quang Ngai da tang coéng suét

lén 112% ngay sau khi ¢é chi dao cua Thu
twédng Chinh pha va Bé6 Cong Thuwong. Viéc tang
cobng suét nay gép phan giam ap lwc ngudn cung
x&ng dau trong thoi diém hién nay, ddm bao ngudn
cung xang dau cho thj trueng.

Cong ty C6 phan Loc héa dau Binh Son da tang
coéng suat Nha may Loc dau Dung Quét 1én 112%
tlr dém 5/11. Trén co s& y kién chi dao cta Chinh
phl, B Coéng Thwong va Tap doan Dau khi Viét
Nam, Céng ty Cb phan Loc héa diu Binh Son da
tap trung danh gia do tin cay, co khi va thiét bi, ti
doé quyét dinh nang 1én mirc cong suét Ién nhat cla
nha may ké tir khi van hanh t&i nay. Day la 14n nang
coéng suat thir 5 cia Nha may Loc dau Dung Quét
trong nam nay.

Trong 10 thang qua, Céng ty da xuét ban gan
6,6 triéu m3 xang dau, cung cap cho cac dau mbi
tiéu thu vwot hon 450.000 m3 so v&i khéi lwong da
cam két. Nha may c6 thé gi» 6n dinh & 112% céng
suat néu ddm bao ngudn nguyén liéu bd sung va
diéu kién thoi tiét thuan lgi. Ban lanh dao Céng
ty cling ngay lap ttrc trién khai cac cong viéc, giai
phap dé tdng ngudn cung nguyén liéu cho nha may.
Trwc tiép la dau thé va cac nguyén liéu trung gian.
Thoi diém nay, Cong ty cling dang lam viéc véi cac
nha cung cép, chi md, dé tim co hdi tang lwong
nguyén liéu cung cép cho Binh Son. Song song d6
cobng tac van chuyén nguyén liéu t» cac méd, cac
nguén dén nha may ciing dwoc quan tam dé dam
bao gilra hai khau nayd

(moit.gov.vn)

9. B6 Cong Thuong dé nghi dau gia quyén khai thac mé sat Quy Xa

BCT-CN givi B6 Tai nguyén va Méi trudng vé

quan ly va st dung dbi v&i quéng sat tai mé
sat Quy Xa, Lao Cai. M sét nay dang dwoc Cong
ty TNHH Khoang san va Luyén kim Viét Trung
(VTM) quan ly khai thac.

Bé Coéng Thuong vira c6 van ban sbé 5695/

XN conG NGHIEP M6, SO 6 - 2022

Theo B6 Cong Thuwong, trir lwgng con lai cla
mo s&t Quy Xa rat Ion khoang 100 triéu tAn nén
huy dong san lvgng clia md sat nay dén nam 2030
khoang 3-5 triéu tdn/ndm, sau ndm 2030 khoang
5-7 triéu tdn/ndm. Hién tai, d& hoan thanh quy
hoach tham do, khai thac, ché bién va s dung cac
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loai khoang san giai doan 2021-2030, tdm nhin dén
nam 2050. B6 Cong Thwong cho biét dang trinh
Tha twéng Chinh pha thdm dinh va phé duyét.
Cung dd, viéc quy hoach da dwoc xin y kién rong
rai cla cac bd va dia phwong cling nhw co quan
lién quan, dw kién td chirc thdm dinh va trinh Thu
twéng phé duyét trong quy 1V/2022. Dy thao Quy
hoach néu rd, mé sat Quy Xa san lwgng huy dong
khai thac giai doan 2021-2030 14 3- 5 triéu tAn/ndm,
cung cap du nguyeén lieu cho Nha may gang thép
Lao Cai va cac nha may san xuét gang thép trong
nwéc.Vé gidi phap dbi véi mé Quy Xa, Bé Cong
Thwong dé nghi VTM day manh viéc khai thac 1
triéu tAn quang sat mé Quy Xa trong nam 2022
theo Nghi quyét s 164/NQ-CP ngay 29/12/2021
ctia Chinh pht d& ddm bao nguyén liéu cho Nha
may gang thép Lao Cai duy tri s&n xuét trong thoi
gian chuwa cép lai Gidy phép khai thac mé méi.
Tinh dén ngay 22/7/2022, VTM da khai thac duoc
444.000 tAn quang sat.Ngoai ra, VTM khan truong
hoan thanh D& an tai co cdu doanh nghiép trinh
cép c6 thdm quyén phé duyét theo Nghi quyét sb
164/NQ-CP ngay 29/12/2021 cta Chinh pht va chi
dao cla Phé Thu twédng Chinh phi Lé Van Thanh
tai van ban sb 4342/VPCP-CN ngay 12/7/2022 cta
Van phong Chinh phi.Nghi quyét s6 164/NQ-CP
néu ré: “Cong ty VTM khai thac quang s&t md Quy

Xa theo gidy phép khai thac khoang sén s6 1226/
GP-BTNMT ngay 16/8/2007 do B Tai nguyén va
Méi trworng cép, thoi han dén hét nam 2020.Tai
thoi diém gidy phép khai thac hét han, Céng ty
VTM khéng da diéu kién gia han theo quy dinh tai
khoan 1 Diéu 39 va diém b khoan 2 Diéu 51 Nghi
dinh sb 158/2016/ND-CP ngay 29/11/2016 cla
Chinh pht quy dinh chi tiét thi hanh mét sé diéu
cta Luat Khoang san.”Ddng thdi chi dao: “Sau khi
hoan thanh Dé an tai co ciu, trwdng hop du diéu
kién tiép tuc hoat ddng, VTM hoan thién hd so cap
lai gidy phép khai thac khoang san, trinh Bo Tai
nguyén va Méi tredng xem xét cp gidy phép khai
thac khoang san theo quy dinh dé bao ddm ngudn
nguyén liéu 6n dinh cho Nha may gang thép Lao
Cai”.Mac du VTM dwoc wu tién cip phép theo quy
dinh nhuwng Bd Cong Thwong cho rang trir lwong
va cong suat mé Quy Xa theo quy hoach 1&n (3-5
triéu tAn/nam), khong chi cung cép riéng cho Nha
may gang thép Lao Cai (nhu ciu khoang 1 triéu
tdn qudng/nam) ma con cung cap cho cac nha
may san xuéat gang thép trong nuwéc.Do do, trueng
hop cé cac nha dau tw khac mudn tham gia khai
thac md Quy Xa phai thyc hién theo hinh thirc d4u
gia quyén khai thac khoang san dé lwa chon nha
dau tud

(VLXD.org)

10.Thiic ddy chat lugng, hoan thién Quy hoach tham do, khai thac, ché bién, sir dung

khodng san lam vat liéu xay dung

ché bién va s dung céac loai khoang san lam

vat lidu xay dwng thoi ky 2021-2030, tAm
nhin 2050, dai dién cac B, nganh Trung wong,
dia phwong, doanh nghiép va cac chuyén gia da
c6é nhiéu y kién déng gop vé cong tac tham do,
danh gia tri¥ lwong tai nguyén ciing nhw chét lwong
ngudn nhan lyc, cong nghé, thiét bi trong khai thac,
ché bién khoang san lam vat liéu xay dwng... nhdm
giup Bo Xay dwng nang cao chat lwong, hoan thién
Quy hoach.

Theo Vién Khoa hoc Dia chat va Khoang sén
(B6 TN&MT), don vi tw van cla Quy hoach, viéc
khai thac khoang san tiét kiém, dam bao khong
anh hwéng dén méi trwdng chinh la viéc cac bén
can phai chu trong thwc hién. Ngoai ra, cac bén

I ién quan dén Quy hoach thdm do, khai thac,

can dinh hwdng gidi phap dé Iam 6n dinh viéc khai
thac cling nhw gidm thai chat thai ra bén ngoai méi
trwdng. Dong thoi, can vach rd vai trd trach nhiém
cla co quan quan ly, cac Bé nganh lién quan, dac
biét la BO TN&MT trong viéc quan ly va giam sat
cong tac cap phép khai thac khoang san.

Dé cap dén van dé Quy hoach chdng quy hoach,
dai dién Vién Khoa hoc cong nghé Mo - Luyén kim
(Bd Codng Thuwong), don vi tw van clia Quy hoach
dé xuat cac gidi phap va nguodn lyc thuc hién Quy
hoach, gdm céc giai phap vé co ché, chinh sach;
tai chinh, dau tw; khoa hoc, cébng nghé, méi trvdng;
tuyén truyén, nang cao nhan thirc; hop tac qubc
té; t& chlrc thwe hién va giam sat thwe hién quy
hoach... Trong d6, cac giai phap tai chinh, dau tw,
khoa hoc, cong nghé va méi trwéng 1a nhivng yéu td
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quan trong bao dam phat trién nganh céng nghiép
vat lieu xay dwng bén virng, bao ddm chat lvong,
hiéu qua Quy hoach.

Theo Téng Hoi dia chét Viet Nam, can khuyén
khich trién khai thwc hién viéc quan ly theo huwéng
khai thac xanh, khai thac khoang san tuan hoan.
Débi v&i cac dy an dang lam cham, phai c6 phwong
an du phong bd sung. Bén canh dé, viéc khai thac
khoang san phai dam bao gidm thiéu tac dong dén
moi trwéng, can co danh gia thuc té vé triv lwong
khoang san, tdng cwéng xuc tién dau tw vé da hoa
dé doanh nghiép c6 co hdi hoc tap trao déi. Nha
nwédc can cé chinh sach thué phi hop ly dé doanh
nghiép yén tdm khai thac.

Vé phia doanh nghiép, Céng ty C6 phan Xi mang
Vicem Hai Phong cho biét, trudc thue té khéi lwong
xi mang san xuat ngay cang ting cao, céng tac khai
thac khoang san cang quan trong. Hién nay, mot s6
nha may mé rong quy md san xuat da cé nhirng
bién phap lam gidm thiéu tac hai méi trwdng trong
viéc khai thac khoang san xi mang, nhiéu giai phap
da va dang dwoc cac nha may ap dung co hiéu

qua. Muc tiéu chinh clia cac nha may la xay dwng
cac bién phap bao vé méi treong va str dung hiéu
qua tai nguyén clia dat nudrc, tién téi néi khong rac
thai va tuan hoan tw nhién. Cong ty kién nghi, trong
thoi gian t&i, Nha nwéc nén c6 thém nhiéu chinh
sach wu dai, gidm b6t tha tuc hanh chinh dé tao
diéu kién cho cac doanh nghiép trong viéc khai thac
khoang san.

Danh gia vé Quy hoach tham do, khai thac, ché
bién va s dung céac loai khoang san lam vat liéu
xay dwng thdi ky 2021-2030, tdm nhin 2050, Vu
Vat lieu xay dung (Bd Xay dwng) cho biét, Quy
hoach da bam sat cac ndi dung Nghi quyét s 10-
NQ/TW ngay 10/2/2022 ctia Bd Chinh trj vé dinh
hwéng chién lwoc dia chat, khoang san va cong
nghiép khai khoang dén nam 2030, tdm nhin dén
nadm 2045 (Nghi quyét s 10-NQ/TW), cling nhw
Nghi quyét s 88/NQ-CP clGia Chinh phu vé viéc
ban hanh Chwong trinh hanh déng ctia Chinh phu
thwe hién Nghi quyét s6 10-NQ/TWO

(Bao TN&MT)

11. Pong Nai: Quan ly, st dung hiéu qua khoang san phuc vu phat trién bén viing

woc sy quan tdm chi dao ciia UBND tinh
-DDéng Nai, S& TN&MT Déng Nai tiép tuc

phdi hop véi cac co quan cé lién quan tap
trung quan ly chat ché hoat dong khai thac va st
dung hop ly, hiéu qua cac ngudn tai nguyén khoang
san dé phuc vu yéu cau phat trién kinh té - xa hoi
bén virng cla tinh Bdng Nai.

Sau khi Luat Khoang san nam 2010, Nghi dinh
15/2012/ND-CP ngay 09/3/2012 cta Chinh pha
hwéng dan thi hanh mot s diéu clia Luat Khoang san
va Nghi dinh s 203/2013/ND-CP ngay 28/11/2013
cta Chinh phu quy dinh phwong phap tinh, mic
thu tién cap quyén khai thac khoang san..., Tinh Gy,
UBND tinh Bdng Nai d3 tap trung chi dao thuwc hién
theo quan diém khai thac, st dung hop ly, tiét kiém
va hiéu qua tai nguyén khoang san, dam bao dw tri
khoang san phuc vu nhu ciu phat trién cac nganh
kinh té trwérc mat va lau dai; kiém soat chit ché viéc
xuét khau tai nguyén thé va dén nam 2020, chdm
dirt xuat khau khoang san chwa qua ché bién sau.

Pong thoi, Béng Nai con chu trong xay dung
chién lwvgc, quy hoach diéu tra, khai thac khoang
san; thyc hién cong tac diéu tra, khai thac khoang
san theo chién lwoc, quy hoach khoang san da
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dwoc phé duyét; i’ng dung cong nghé tham do,
khai thac khoang san tién tién; tang cwdng hiéu
lwc, hiéu qua codng tac quan ly Nha nwéc vé khoang
san; day manh cong tac bdo vé mai trwdng, phuc
hdi méi trwdng trong khai thac khoang san; thuc
hién quan ly tai nguyén khoang san theo co ché thj
trwdng théng qua “dau gia” hodc “dau thau” khai
thac moé khoang san... trén dia ban tinh.

Bén canh d6, UBND tinh Déng Nai da chi dao
thwec hien Bé an “ddi mdi va hién dai hoa cbéng
nghé trong nganh céng nghiép khai khoang” theo
chi dao cta Tha twédng Chinh phl tai Quyét dinh
s6 159/2008/QD-TTg ngay 04/12/2008 vé viéc phé
duyét “Pé an déi méi va hién dai hoa cbng nghé
trong nganh coéng nghiép khai khoang dén nam
2015, tdm nhin dén ndm 2025” va Quyét dinh sb
259/2017/QB-TTg ngay 22/02/2017 cla Thu twéng
Chinh pht vé viéc phé duyét “Dé an dbi méi va hién
dai héa cdong nghé trong nganh céng nghiép khai
khoang dén nam 2025”.

Pé& phat trién cong nghiép khai thac khoang
san, dong thoi han ché tac dong dén moi trwong,
cudc sbng clia nguwdi dan gan mé khai thac thac
khoang san, UBND tinh Béng Nai con cé chinh
sach cho dau tw cac tuyén dwong chuyén dung dé

(Xem tiép trang 101)



TINTUC, SUKIEN

CAC SAN PHAM TRONG CUM CONG TRINH PUQC GIAI A
"GIAI THUONG KHOA HQC CONG NGHE MO" LAN THU'I
CUA VIEN KHOA HQC CONG NGHE MO VA LUYEN KIM

Thiéc thiéc siéu sach (99,99 % Sn) cua Vién Khoa hoc
Co6ng nghé Md va Luyén kim (Anh Vimluki)

Cac san phdm cla cum cong trinh dat giai A
“Giai thwéng khoa hoc céng nghé Mé” 1an thir |
cua Vién Khoa hoc Cong nghé Mo va Luyén kim
(Vimluki): 1) Thiéc siéu sach (99,99 % Sn) dat tiéu
chudn JIS H2108:1996 ctia Nhat Ban; 2) Thiéc han
khéng chi mac SAC305 sir dung trong linh vic
Dién — Dién t.

Théng s6 ky thuat cia san pham

Thiéc siéu sach

Thiéc han
a a i 2 khéng chi
Thanh phan, % Theo Tiéu chuan ,
ChaVimluki  NhatBan)s ~ SAG05cia
2108:1996 Vimluki
5 99,99 99,99 96,42
i 10 30 0,0017
As 20 10
Bi 20
Sb 10 20
i 0,48

Dong Nai: Quan ly, sir dung hiéu qua... (7iép theo trang 100)

van chuyén khoang san nhw dwdng chuyén ding
tai cum md Tam Phwéc - Phwée Tan, TP. Bién Hoa
dau ndi ra Quéc 16 51; chi dao co quan chi¥c nang
xac dinh dung trlr lvgng tai nguyén khoang san
trong ma. xay dung co ché dau gia quyén khai thac
khoang san, bao dam lgi ich cia Nha nwéc phu
hop v&i dac diém cua tirng loai khoang san.

Cung véi d6, UBND tinh Bdng Nai ciing da diéu
chinh kip thoi, hop Iy cac loai thué lién quan dén
hoat ddng khai thac, ché bién va xuét khau khoang
san, tdng ngudn thu ngan sach Nha nuwéc; co co
ché thu hdi kinh phi Nha nwéc da dau tw cho cong
tac diéu tra, tham do khoang san; déng thoi, diéu
chinh m&rc ky quy bao dam phuc hdéi méi trwéong,
moi sinh va dat dai trong tirng thdi ky dé bao dam
trach nhiém clia cac t6 chirc khai thac khoang san;
thwe hién chinh sach bao vé khoang san chwa khai

thac, bado ddm an ninh, qudc phong, canh quan, di
tich lich str, van héa va mai trwdng.

Theo S& TN&MT Ddng Nai, cong tac thanh tra,
kiém tra trong linh vwrc khoang san dwgc co quan
chtrc néng tinh Bdng Nai thuc hién dinh ky theo ké
hoach hang ndm va thuwdng xuyén t6 chirc kiém tra
dot xuat cac hoat dong khai thac khoang san trén
dia ban toan tinh d& chan chinh, x ly cac sai pham
(néu cd). Qua két qua thanh tra, kiém tra hoat dong
khai thac khoang san th&i gian vira qua cho thay,
viéc chép hanh phap luat vé khoang san cuta cac
doanh nghiép trén dia ban tinh da tich cwc hon.
Qua dd, gép phan han ché cac sai pham trong hoat
dong khai thac khoang sand

(Bao TN&MT)

THONG BAO

Ban doc than mén!

Ban doc c6 thé tim hiéu céac théng tin hoat déng cua Hoi Khoa hoc va Céng nghiép maé Viét Nam, cua
nganh maé va céc sb Tap chi Coéng nghiép Mé da xuét ban trén trang Web ciia Héi Khoa hoc va Céng
nghiép mé Viét Nam http://vinamin.vn. Trong dé, céc sé da xuét ban cta Tap chi Céng nghiép Mé nam &

muc Tap chi Céng nghiép Mé- Céc sé da xuét ban.
Tran trong!

Tap chi Cong nghiép Mo

CONG NGHIEP MO, SO 6 - 2022 Ik
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TIN NGANH MO THE GIGI

1. Dau may lai (Hybrid) dung trong mé

ong ty Clayton Equipment, Anh da dat dwoc
hop dong cung cap dau may lai véi sb lwong

12 chiéc cho Tap doan Shougang hoat dong
khai thac quang sat tai mé Macheng, Trung Quéc,
bao gdm 07 dau may trong lwong bam 55 Tan va
05 dau may trong lwong bam 32 Tén, giao hang
vao nam 2022 — 2023. Cac dau may lai nay dung
dé& van chuyén an toan trong cac khu doan khong
dién khi hoéa clia mé va st dung cong nghé lai
(hybrid) m&i nhat (két hop st dung 2 bd truyén
déng, mét dong co truyén thdng chay xang/diézel
va mot déng co chay dién, tiét kiem nhién liéu, than
thién moi trevdng).

Céac dau may déu twong thich véi tw dong hda.
Mbi dau may dwoc trang bi mét hé thdng diéu khién
dwa trén div liéu dién toan dam may duwoc thiét ké
dé cho phép giam sat hoat dong tr xa dau may &
bat ky dau trén thé gidi, cho du la trén dwdng chinh
trén mat dat hay dworng dwdi mé ham 16, dong thoi

DPau may lai (Hybrid) dung trong mé

cung cap di¥ liéu hoat déng theo thoi gian thuc dé
nang cao hon nira hiéu qua san xuét, bo tri va an
toan théng qua truy cap tir xa. Diéu nay ngan chan
thdi gian ngirng hoat déng ngoai du kién khi xt ly
sw ¢, diéu tra 16i, cai dat ban cap nhat phan mém
va tly chinh cac théng sé van hanh cho phu hop
v6i diéu hanh méd

(globalminingreview.com)

2. Hop tac tim kiém cac giai phap thu giir carbon 6 Singapore

C ac cobng ty Air Liquide, Chevron, Keppel
Infrastructure va PetroChina1 thdng bao ho
da ky mot bién ban ghi nhé dé thanh lap mot
tap doan nham muc dich danh gia va thic day sw
phét trién clia cac giai phap thu bét, st dung va lvu
gitr carbon (CCUS) quy mé I&n va co sé& ha tang
tich hop & Singapore.

Tap doan dy dinh nghién ctu, th® nghiém va
phat trién cac giai phap cong nghé, hau can va
hoat déng cho CCUS tai Singapore, tim cach cung
cép co s& ha tang tich hop CCUS cho toan nganh
céng nghiép, nhwng trwdc mat wu tién hd tro linh

vuc nang lweng va héa chat, bang cach thu gitr va
tdng hop carbon dioxide (CO2) tir cac nha phat thai
cobng nghiép I&n tai co s& thu gom tap trung.

CO2 sau d6 cé thé dwoc sir dung dé tao ra cac
san phadm hiu ich, chdng han nhw nhwa, nhién
liéu va xi mang, va/hodc van chuyén qua dwong
éng hodc tau dén cac hé chira thich hop & khu vuc
Chau A - Thai Binh Dwong dé lwu gitr bang cach
bom CO2 vao cac thanh tao dia chat sau duéi long
dat dé Iwu tr® &n dinh 1au dai va an toand

(carboncapturemagazine.com)

3. Cong ty Epiroc va Cong ty ASI Mining cai tao 6 to tu dé mé 16 thién thanh 6 to tu lai

khd Dy an tw dong hoa déng bod khai thac

md, Cong ty Epiroc cung véi nha cung cép
gidi phap céng nghé tw dong hoa khai thac mé cia
M- ASI Mining cai tao 6 t6 md tw db 16 thién thanh
0 to tw lai.

Roy Hill I Xi nghiép khai thac quéng sét tai viing
Pilbara, Tay Australia. Tai Xi nghiép, viéc giam sat
toan bd cac céng doan san xuat thwc hién tir Trung
tam diéu khién tir xa. Doi xe tai tw d6 cia mé gébm
77 chiéc. Trong khuén khé Dy an, ASI Mining la
nha cung cap cdng nghé va hé théng tw dong héa
da cai tao cac xe tw db truyén théng thanh xe 6 to

Tai mé sat Roy Hill (Australia), trong khuén

(?4 CONG NGHIEP MO, SO 6 - 2022

tw 1ai. NOi dung chinh trong Dy an nay la ap dung
coéng nghé diéu khién tap trung Mobius ctia Cong ty
ASI Mining, cé thé tich hop vao hé thdng diéu khién
hién cé va trong twong lai cla Roy Hill. Céng yéu
cau, Dy an phai xem xét tich hop véi cac thiét bi
con lai cila md va hé théng diéu khién khai thac mé.
Dy an dwoc trién khai trng bwédc. Giai
doan dau trién khai kiém tra, sau d6 thir nghiém
céng nghiép 08 6 t6 mé tw d6. Buwdc nay dw kién
hoan thanh vao gilra nam sau. Sau do toan bd xe 6
t6 md tw d6 sé dwoc cai tao thanh xe ty 140
(https://mcet.com.ual/ru/na)



Ho6i Khoa hoc va péng nghé Mo Viét Ngm, duwoc Bo

Théng tin va Truyen thdng cho phép xuat ban dinh ky
02 thang moét s va phat hanh réng rai trén dia ban ca nwéc.
Néi dung gébm: phan anh cac phﬂ trwong, phwong hwéng
hoat dong ctia Ho6i; cong bd két qua cac cong trinh, nhiém
vy, dé tai nghién ctru khoa hoc, cac sang ché, sang kién cai
tien ky thuat, cac théng tin hoat déng khoa hoc, céng nghé
va san xue’:lt trong nganh mé va cac nganh lién quan; dang
cac bai viét trao d6i vé cac van dé khoa hoc, céng nghé,
ky thuat, méi trang, quan 1y, t6 chirc, quan ly, kinh té, san
xuat, kinh doanh, dao tao, hop tac qug‘;c te,...lién quan den
nganh mo Viét Nam; gigi thiéu cac tién bd ky thuat, théng
tin thj trwong, kinh nghiém san xuét, kinh doanh va quan
ly trong nganh ma thé gidi; gioi thiéu hoat dong cac doanh
nghiép, co s& nghién ctru, tw van, dao tao nganh mé va cac
nganh lién quan.

Tap chi Coéng nghiép rr]() nam trong danh muc cac Tz;p
chi khoa hoc dwogrc tinh diém khi xét céng nhan dat chuan
phé giado sw, gido sw. Bai E)éo kr)oa hoc duoc y’nh diém dang
trong chuyén muc “NGHIEN CU'U - TRAO DOI” va phai dap
trng cac quy dinh vé ndi dung va hinh thirc nhw sau:

1.YEU CAU CHUNG:

f Bai bao khoa hoc dang trong Tap chi Céng nghiép moé I’é1
két qua nghién ctru goc; bai bao tdng quan hodc cac bai viét
thong tin khoa hoc; chwa dang & cac tap chi khac.

2.BAN THAO:

Cac bai bao khoa hoc dang trén Tap chi Céng nghiép md
bao gdm cac phan:

1)Tiéu dé bai bao (bang ca tiéng Viét va tiéng Anh; khong
qua 25 tw);

2)Tac gid/ Cac tac gia (kém theo ghi chu: chirc danh
khoa boc, hoc vi, don vi cong tac cla cac tac gid; email, sb
dién thoai va dia chi lién hé cla tac gia chinh);

) 3)Tém,tét (khong qua 350 tir), tir khoa ( khoang 5-15 tur)
bang ca tiéng Viét va tiéng Anh;

4) Pat van dé;

_ 5) Noi dung nghién ctru (hogc Tinh hinh nghién ctru/ Van
dé trao doi/ ...);

6) Két qua va thao luan (ho&c Théo luan, trao ddi);

7) Két luan;

8) Tai liéu tham khao;

9) L&i cdm on (néu cd).

Ban thdo dwoc soan trén may vi tinh, str dung Unicode,

Tap chi Cong nghiép md la co quan ngdn luan cla

THE LE
GU1 VA DANG BAI BAO KHOA HOC TREN TAP CHi CONG NGHIEP MO

kiéu chi Arial, c& chir 10,5, ché dd gian dong “1.0 line
spacing”, dung lwvgng bai bao khoang 4000-10000 ttr. Cac
dd thi, hinh va anh trinh bay rd rang. Bé rong nét chinh cla
db thi, hinh vé dat do day it nhét (0,25-0,35) mm.

St dung cac thuat ngir khoa hoc dé cé trong quy chuén,
tiéu chuan Viét Nam, s dung t6i da cac thuat ngir cé trong
sach chuyén mén bang tiéng Viét, trong truerng hop chwa co
thuat ngir béng tiéng Viét cé thé dich va chu giai trong ngoac
don thuat ngtr bang tiéng Anh. Cac ky hiéu viét tat phai giai
thich khi xuét hién 1an du.

Danh sé thir tw bang va hinh vé&, cong thirc theo trinh tw
trong bai. Khéng viét tit cac muc, tiéu muc, tén bang, tén
hinh vé. Tén bang ghi trén bang, tén hinh vé ghi dw&i hinh.
Chu thich in nghiéng.

Pon vi do lwong: St dung don vi do lwong chinh thire
clia Viét Nam. Trong trwdng hgp st dung don vi do lwdng
khac, can chuyén dbi sang hé do lwéng chinh thive, hodc
chu gidi trong ngodc don.

Chi dwa nhirng tai liéu duoc trich dan thue sw vao muc
Tai liéu tham khao (TLTK). Thir tw cac TLTK: (1) Theo chir
viét: chir qudc nglr, chir mau tw La tinh, chir mau tw slavo,
chi¥ twong hinh; (2) Theo tac gia: Tiéng Viét- Theo thi tw
chi¥ cai dau tén tac gia; Tiéng nwédc ngoai- Theo thir tw chir
cai dau ho tac gia; (3) Quy chuén, tiéu chuan dat & cudi (ky
hiéu, tén quy chuan, tiéu chuan).

Thi tw trong mét TLTK: (1)T4c gid, ndm xuét ban (trong
ngodc don); (2) tén tai liéu; (3) don vi phat hanh/nha xuét
ban, noi phat hanh (déi véi sach, ky yéu hdi nghi, hoi thao
khoa hoc), hoac tén tap chi, sb, tap (d6i véi bai bao), hoac
tén co quan cha tri, co quan quan ly (ddi véi dé tai, nhiém
vu nghién ctru khoa hoc); (4) trang dau va trang cubi (d6i v&i
bai bao trong tap chi, ky yéu). Tai liéu tham khao ghi theo
ngdn ngir gbc.

3. GUI BAI

Ban thao la ban dién ttr. Khi gvi bai, tac gia co thé dé
xuét dén 2 phan bién.

4. PHAN BIEN

Sau khi nhan bai bao tuan tht quy dinh ctia Tap chi, Ban
bién tap sé& gl bai viét cho cac phan bién do Ban bién tap
chon.

Nhirng bai viét dwoc chap nhan dang, cac tac gid sé
nhan dwoc phan hdi ctia Ban bién tap vé noi dung can chinh
stra. Ban stra chiva sé duoc coi la ban gbc. Ban thdo xin gl
vao email clia Tap chi.

Quy téc gid mudn biét thém théng tin, xin vui long lién hé véi Tap chi.
TARICHI[CONGINGHIEBIMO,

Dia chi: TAng 4 Téa nha Bé6 Céng Thwong, S6 655 Pham Van Pong, Q. Bac Tir Liém, Tp. Ha Noi

bién thoai: 36649158; Fax: (844)366159
Email: tccongnghiepmo@gmail.com; Website:vinamin.vn
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Nhdm nang cao nang luc giai
quyét sw cb cla lwc lwong clru
hé mé chuyén nghiép, ttr ngay
26-28/10, tai Trung tdm Cép clru
mé - Vinacomin, Tap doan Céng
nghiép Than - Khoang san Viét
Nam td chirc Hoi thao Ky thuat
clp ciru md chuyén nghiép lan
thr 12, nam 2022. Trong anh:
Dién tap tim kiém ctru nan

(Anh vinacomin.vn)
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Ngay 19/10/2022, doan coéng
tac cta Uy ban Quéan ly vén Nha
nwédc tai Doanh nghiép do Pho
Chu tich Nguyén Ngoc Cénh dan
dau da di kiém tra san xuét tai
cac don vi khai thac than ham 10,
16 thién va lam viéc v&i Tap doan
Cong nghiép Than - Khoang sén
Viét Nam. Trong anh: Phé Cha
tich Nguy&n Ngoc Canh trao dbi
vé san xuét, viéc lam va doi séng
cla tho' 1o

(Anh vinacomin.vn)

Vietsovpetro hoan thanh vuot
merc ké hoach khai thac khi va
condensate mé Thién Wng nam
2022. Trong anh: Gian BK-TNG,
mo Thién Wng thudc Lién doanh
Viét - Nga Vietsovpetro

(Anh pvn.vn)



