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BAI TOAN XAC DiNH CHI PHi VONG PO
CUA CAC THIET Bl VAN TAI TREN MO LO THIEN

ThS. NGUYEN HOANG, PGS.TS. BUI XUAN NAM

thac bao gom cac khau céng nghe chinh la:

chuadn bj dat da va khoang san cé ich
(KSCI), xtc béc dat d& va KSCI, van tai va thai
da. Trong dé van tai la mét trong cac khau céng
nghé& quan trong.

Dac diém clia cong tac van tai trén cac mé 16
thién 1a khéi lwong hang hoa van tai I&n, mat dé
van tai cao, kich thwéc c® hat vat liéu van tai
khéng dong déu, cac diém nhan tai va do tai
thung xuyé: thay déi tly thude vao phwong phap
va cong nghé khai thac. Do vay, chi phi van tai trén
cac mé 16 thién thwong rat Ién, thwdng chiém trén
40%, ca biét co6 nhirng mé chi phi van tai chiém tir
65+70% téng chi phi khai thac.

Thyc tién phat trién cta hau hét cac nuwoc G7
d4 chi ra réng, chi phi s& hiru thiét bi (bao gém chi
phi mua sam thiét bi, chi phi van hanh, bao tri, thay
thé, slra chira thiét bj) thwong I&n hon rat nhiéu
l&n so véi chi phi mua s&m thiét bi ban dau [1], [2].
Do véy, viéc lva chon cac phuong an st dung thiét
bi, cac nha cung cép, cac thong sé ki thuat phai
dwoc tinh toan va lwa chon dwa trén chi phi vong
doi cha cac thiét bj khi dwa vao s dung.

Trong pham vi bai b&o nay, cac tac gid di sau
nghién ctu bai toan xac dinh chi phi vong déi va
chi phi s& hru thiét bi van tai trong subt thoi gian
tén tai clia nd. Pay sé& 1a mot trong nhirng co s& dé
xac dinh, lva chon phwong an thiét bj van tai, qua
dé Iwa chon chi phi dau tw cho mé 16 thién, dic biét
la trong twong lai khi cac mé 16 thién phai khai thac
xudng sau.

rren mo 1o thién, day chuyén céng nghé khai

1. Xac dinh chi phi véng d&i cha cac thiét bj
van tai trén mo 19 thién (Cyap)

1.1. Chi phi vong doi cua thiét bi van ai trén
mo 16 thién (Cya)

Chi phi.véng d&i cla cac thiét bj van tai trén cac
mo 1§ thién dwgc xac dinh dwa trén cac chi phi:
mua s&m thiét bj ban dau, van hanh, bdo tri, thay
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Trwong Pai hoc Mé-Dja chat

thé va slra chita thiét bi. Chinh vi vay, viéc xac
dinh cac phwong an van tai trén cac md 16 thién
déu phai tinh dén cac yéu té trén.

O cac nwéce phat trién (Mg, Uc, Nhat, Han Quéc...)
viéc xac dinh chi phi vong doi cla thiét bi mang
tinh chat bét budc trong cac tha tuc mua sam thiét
bi bdng ngan sach nha nuwoc.

Xac dinh chi phi vong ddi cha thiét bj van tai
trén cac mo 1§ thién la co s& dé tdi wu héa hiéu
qué st dung va chi phi dau tw véi cac thiét bj van
tai khi Iwa chon cac phwong an van tai va kiéu loai
thiét bi van tai trén cac ma 10 thién.

Déi v&i cac thiét bj van tai trén cac mo 16 thién,
dai lwong dé xac dinh tudi tho clGa cac thiét bi c6
thé dwa vao s km hanh trinh van tai (bao gdm ca
co tai va khéng tai) va sd gid 1am viéc cla thiét bi
van tai. Gia trj s dung thiét bj van tai tai thoi diém
xem xét phai duoc tinh dén tac dong cla yéu tb
thoi gian ti gia tri kinh té tai thoi diém do.

1.2. Chi phi mua sam thiét bj van tai ban dau
trén cac mo 16 thién (Cy)

Chi phi mua sam thiét bi ban dau la mét trong
nhitng chi tiéu cau thanh chi phi vong doi cla thiét
bi theo so @4 hinh H.1.

Déi véi khau van tax trén cac md 1§ thién, viéc
lua chon kiéu Ioal va sb lrong thiét bj van tai trong
mdi quan hé dong b6 thiét bi phai dwa trén cac yeu
td nhuw tinh chét co Iy cha dat da, méi quan hé gilra
thiét bi xuc bdc va van tai, cung d6 van tai cling
nhw khéi lwong hang héa can van tai ciia mé.

Trén co s& xac dinh duwoc phwong an van tai
(66, dwdng sat, bang tai...), kiéu loai thiét bj van
tai (theo cac thong sé lam viéc cla thiét bi) va sé
lwong thiét bi v&n tai (tuy thuéc vao khéi Iwong
hang hoa can van tai), tién hanh khao sat thi
tredng va dwa ra cac phwong an lua chon thiét bi
van tai cla tirng hang, cac théng sé ky thuat cla
thiét bi va xac dinh chi phi mua sam thiét bi dé lam
co s& két hop vo&i cac chi phi khac (chi phi van
hanh, chi phi bdo tri, stra chira, thay thé...) xac
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dinh nén chi phi vong doi cta thiét bi van tai. T do
dwa ra phwrong an van tai téi wu nhat sao cho md
16 thién hoat déng dwgc an toan va hiéu qua.

Chi phi mua sém
tmét bi ban Gau

{Co)

" H.1. So db xac dﬁ'nh chi phl vong dm
clia cac thiét bi van tai trén ma 16 thién

1.3. Xéc dinh céc chi phi st dung thiét bj van
tai trén cac moé 16 thién

Chi phi sw dung thiét bj van tai trén cac mo 19
thién bao gdm: chi phi van hanh thiét bj (Cy), chi
phi bao tri (Cyy), chi phi thay thé va sika chiva thiét
bi (Cpy)-

1.3.1. Xac dinh chi phi van hanh caa thiét bj
van tai (C,p)

Chi phi van hanh cla thiét bj van tai trén cac mo
16 thién bao gébm cac chi phi lién quan truc tiép toi
van hanh nhw: chi phi nguyén - nhién liéu, chi phi
nhan céng, chi phi giao théng, phi kiém tra, dang
kiém... va thuong duwoc xac dinh trén mot don vi
th&i gian van hanh cla thiét bi.

Chi phi van hanh thiét bj van tai trén mao 10 thién
phu thudc vao hiéu qua str dung thiét bi va dwoc
dac trung bang hé so st dung thiét bi K.

KD - Tsdck . (1 )

Tsdck i Tscbt
Trong d6: Tsgex - ThOi gian str dung th:et bi gitra
cac lan bao tri, gio; Tsent - Thoi gian can thiét dé
stra chira va bao tri thiét bi, gio.

Hé sb st dung thiét bj Ko dat gia tri I6n nhéat khi
Tu=0. Luc nay hiéu qué st dung thiét bi van tai la
cao nhat.

Thoi gian st dung thiét bi Tegx la thoi gian cac
thiét bi van tai hoat dong khong k& dén sy anh
hwdng cla cac yeu td cong nghé nhw thoi gian
cho dei va trao ddi thiét bj trong qua trinh khai thac
va Tegek 12 Mot trong nhung chi tiéu quan trong dé
danh g|a do tin cay cla thiét b van tai lam viéc trén
céc mo 16 thién. Tuy nhién, Tsgex lai phy thude chd
yeu vao cac nha san xuét nhu: cac tinh toan vé do
bé&n, vat liéu ché tao, so dd két cdu, cong nghé che
tao, ché do van hanh, bao tri,... Do vay, VoI moi
mét nha san xudt, mdi san pham voi mbi cong
nghé ché tao khac nhau thi tudi tho cla cac thiét bj
va Tsq4ek 1@ khac nhau.

Pé danh gi& Teae cla céc thiét bj van tai, ngui
ta st dung cac phwong phap cua “ly thuyét ds tin
cay” dwa trén viéc thu thap cac sb ligu va xr ly sb
liéu trong nhiéu thap ky cla rat nhiéu cac nha san
xuét thiét bi van tai khac nhau.

Hién nay, cac phwong phap th( nghiém gia téc
tien tién dwoc ap dung réng rai dé khao sat do tin
cay cla céac thiét bi c6 thoi gian st dung I&n (hang
vai chuc ndm), d&c biét la ddi véi cac thiét bi van
tai str dung cho cac mé 1§ thién co tudi tho I&n 20
nam, 30 nam tham chi 50 nam va cé thé xac dinh
Tsaex theo cdng thire sau:

Tsdtb

, gio. (2)
Npt +Nge

Trong d6: Tsat, - Thoi glan st dung thiét bi trong 1
nam theo ké hoach ctia mé, gi®; ns - S6 lan stra
chira thiét bj do hdng héc phai dirng lai trong 1
nam, 1&n: ny - S6 1an bdo tri ca thiét bi trong 1
nam, lan;

Tsdek =

s TSd'[b 7 (3)

V&i: Tewa - ThoVi gian chu ky bao dwéng thiét bj van
tai trong mo, g|0’

Theo d4, sb lan stra chira cac hw héng ngoai ké
hoach ng la mét dai lwgng ngau nhién, cé thé xac
dinh théng qua cac ham thong k& nhw: ham huw
héng (Failure ‘function), ham cwdng do hw hong
(Hazard function) va cac dac trung cla cac ham
nay dbi véi cac thiét bi van tai cé thé tra ctu qua
cac co s@ dir liéu cong nghiép. Quy trinh ldy mau
khao sat, phuong phap khao sat, wéc lwong cac
tham sé cta ham phan bb, ham mat do xac suat,..
da dwoc quy dinh trong cac tiéu chuan vé& danh gla
@6 tin cay cuia cac thiét bi, hé thdng ky thuat [4], [5].

Sé 1an bao tri thiét bi trong 1 ndm ny duoc tinh
theo cac quy dinh cla nha san xuét. Tuy thugc vao
kidu loai thiét bi va nha san xuét ma moi thiét bi
van tai co chu ky bao tri thiét bi khac nhau (thuéng
la 1thang, 3 thang hoac 6 thang).

Thoi gian can thiét dé sira chiva va bao tri thiét
bi Tsert theo (1) xac dinh nhu sau:

Ngc- Tse + Mot Tht | gio. 4)
Npt +Nge )
Trong d6: ne - S6 1an sira chiva thiét bi do héng
hoc phai dirng lai trong 1 nam, lan; Ts - Thoi gian
s(ra chira trung binh cGa thiét bj trong moi l&n héng
héc, gio; Nyt - Sé 1&n bao tri cta thiét bi trong 1
ndm, 1an; Ty - Thoi gian bao tri trung binh cua thiét
bj mi Ian béo tri, gio.
Gia thiét cac gia tri vé& chi phi nguyén-nhién ligu,
nhan coéng, giao thoéng, dang kiém,... da biét va
duoc quy vé mot don vi thoi gian Cq (donglném) thi
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chi phi van hanh thiét bj van tai trén mé 16 thién
duoc xac dinh nhw sau:

Cun=Ko. Tsaw-Ct rdbng/nam (5)

Tuy nhién, nhw trén da dé cap thi cac mé 16
thién thuong co tudi tho Ién, do vay chi phi vén
hanh cida cac thiét bj van tai lam viéc trén cac mé
|6 thién phai duoc tinh theo gia tri clia cac nam sau
do. Mot cach tbng quat, goi r la ty suét chiét khau
vén dau tw trén th treong vén thi chi phi van hanh
thiét bi van tai & nam th n cta né dwoc xac dinh
nhw sau:

G .
Gy =—L_  88hp. 6
vhn (1+1)" g (6)

1.3.2. Xac dinh chi phi bao tri thiét bj van tai
trén mo 1 thién (Cpy)

Dac diém van tai cla cac thiét bj van tai trén mo
16 thién 1a khéi lwong hang hoa van tai Ién, chi yéu
la d&t @& va KSCI, tuyén dwdng van tai thwong
déc, kich thuwéc c& hat khac nhau,..
thiét bj van tau trén mé 19 thién thucng €O nién han
stt dung ngédn hon so véi thiét k&, chi phi bao tri
thwong 16n hon so véi cac thiét bi van tai khac
tuvong duong.

Chi phi bdo tri thiét bj van tai trén cac mo 16
thién dwoc xac dinh theo cong thire sau:

Cot =Nsc-Coctp* Nt Cotlequ Coci » d!nam (7)
i=1

Trong do: ng - S6 1&n sira chira thiét bi do héng
héc phai dirng lai trong 1 nam, 1an; Ceyp - Chi phi
trung binh cho 1 1an stra chua dong, Npt - SO l&n
bdo tri cta thiét bj trong 1 nd&m, 1an; Cyy, - Chi phl
trung binh cho 1 lan bao tri, dong 3 - Hé s6 ké dén
viéc cb hoac khong stra chira cép i (stra chira nhe,
stra chira vira, stra chira Ion,...) trong qua tnnh
bao tri thiét bj; néu cé sra chira cép i; 5=1; néu
khéng su’a chtta cap i: §=0; Csci - Chi phi sira
chra cap i trong qua trinh béo tri thiét bj, dong; k -
Téng sb Ian stra chira capi.

Ciing twong tw nhw chi phi van hanh thiét bi, chi
phi bao tri cac thiét bi van tai trén mé 10 thién tai
nam th&r n dwgc xac dinh nhw sau:

C ;
Cpty = —2—, ddng. 8
btn (1+I‘)n g ( )
Trong do: r - Ty suat chiét khdu vén dau tw trén thi
truérng von.

1.3.3. Xéc dinh chi phi cung cép vét tu' thiét
bi trong qua trinh bao tri (Cp,)

Chi phi vt tw thiét bj trong qua trinh bao tri bao
gdm céac chi phi lién quan dén cac phu tung s
dung khi bao tri thiét bj, cac dung cuy, phuwong tién
bdo tri va thi thiét bi sau khi bdo tri, cac chi phi
cung trng khag,..
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Do vay, cac-

Céc vat tw thiét bi siv dung thay thé, siva chira
trong qué trinh bao tri thiét bj phu thudc vao sé vat
tw thiét bj co san trong kho va anh huéng trec taep
t¢i hé sé st dung thiét bj.

Théng thudng, nguoi ta xac dinh s6 lwong phu
tung thiét bj ti thieu can thiét phai cé trong kho ﬁe
dam béo hé sé st dung thiét bj theo yéu cau va
thucrng phai dat téi thiéu 1a 85% ty I& dap (rng yéu
cau o [2].

Goi Nyt la s6 lwvong vat tw thiét bj can thiét tdi
thiéu théa man ty 1& dap ng yéu ciu o, thi Np
duwoc xac dinh nhw sau [2]: :

R exp(-AT).(AT):
3 o) 47 o

Trong dé: & - Ty 1& hw héng cla thiét bi, 1a gia tri
cla cwong do hdng. Trong trwong hop dac biét,
cudng d6 hdng co gia tri khong ddi. Véi cac thiét bi
c6 ham mat d6 hw héng phan bé theo quy luét ham
ma thi A=const; T - Thoi glan st dung thiét bj trong
1 nam; k - Téng s6 1an stra chira cap i.

Nhuw vay, chi phi vat tw thlet bi téi thiéu can phai
thdéa man ty 1& dap rng yéu cau cta thiét bi trong 1
nam la:

Cp! = (nsc Jrnbt) Z(Nptj ptj) déng (10)

Trong do6: Ny - Sé Iwgng phu tung loai j; Gy, -
Gia thanh cla phu tung loai j, déng.

Tuong tw nhw chi phi van hanh va chi phi bao
tri thiét bi, chi phi vat tw thiét bi can thiét cho qua
trinh bao tri tai ndm thir n st¢ dung clia mé sé la:

Cypp = P adng. (11)
P (A4
Trong d6: r - Ty suét chiét khau vén du tw trén thi
trudrng vén.

1.4. Xac dinh chi phi vong doi thiét bj van tai
trén mo 19 thién (C,a)

Theo mé hinh xac dinh chi phi vong doi clha
thiét bi van tai trén ma 16 thién (hinh 1) va cac tinh
toan & trén, chi phi vong doi clia thiét bi van tai trén
cac mo 16 thién dwoc xac dinh nhw sau:

D
Cytb=Co+ Z[Cth +Cpip +Cptn]; dong.
=1

Trong d6: D - Tudi tho clia thiét bj van tai theo thiét
ké ban dau clia nha san xuat.

(12)

2. Tinh toan thir nghiém

Dé minh hoa cho mé hinh xac dinh chi phi vong
d&i cha thiét bi van tai trén mo 16 thién, nhém tac
gia di tinh toan mét vi du cu thé cho 6t van tai dat
d4 trén mo da v6i Hoang Mai B véi ching loai 6t6
str dung la CAT-769D:
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¢ Chi phi mua s&m thiét bj ban dau cla mo
(tinh cho 1 xe 613): Cy=1.827.000.000 ddng;

< Cung do van tai da voi trén mo: L=1.010m =
1,01 km;

< Thoi gian Iam viéc clia 6t6 1a 2 kip/ngay, méi kip
6 tleng va méi nam lam viéc 315 ngay;

% Van téc xe chay khi co tai 1a 20km/h, khi
khéng tai la 25 km/h;

< Thoi gian chu ky cla 1 chuyén xe Ia 9,2 phut.
Nhw vay, 1 ngay xe chay xap xi 79 chuyén, twong
dwong véi hanh trinh 158 km. M&i ndm 1a 49.770 km;

< Thoi gian sl dung trung binh gitta cac lan
bdo dwdng dinh ky 1a 30 ngay twong dwong vai
hanh trinh |a 4.740 km;

“ Thoi gian dé thyc hién bao dwdng dinh ky la 1
ngz‘ay twong dwong véi hanh trinh 1a 158 km;

+» Khi xay ra hw hdng ngéu nhién, thoi gian cin
dé khéc phuc la 2 ngay, twong dwong véi hanh
trinh 1a 316 km;

< Quy luat hw héng cla 6t6 tuan theo ham mi
voity I&€ hu hdng A=const;

«+ Thoi gian st dung trung binh gitra cac 1an hw
héng la 3.160 km;

« Chi phi van tai quy vé mét don vi thoi gian 13
13.000 déng/km;

++ Chi phi trung binh cho bao dwéng dinh ky la
25.000.000 dbng:;

% Chi phi trung binh dé kh&c phuc hw hdng cia
thiét bj 1a 15.000.000 ddng:

+“» Stra chira vira cho 6t6 dwge thwe hién sau
24 thang, chi phi cho stra chra vwa
Con1=150.000.000 déng;

¢+ Stra chira I&n cho 6t duoc thwe hién sau 48
thang, thuwc hién 1&n dau sau 6 nam; chi phi cho
stra chira l&n Copp=250.000.000 dbng:

“+ Lai suét tién gi trung binh r=6 %/nam;

% Chi phi cung cép vét tw trung binh mi Ian bao
tri, stva chira do héng hoc Cpt—35 000.000 dong

Pé tinh toan chi phi vong doi cia thiét bi Cuat,
can lwu y dbi voi thiét bj c6 ham hw hoéng theo
phan bé mi, ta c6 quan hé sau [1], [2]:

nsc"‘y\' Tscltb (13)

Khi cho trwée gia tri thdi gian van hanh trung
binh gilra cac lan huw hong Tsgnn, ta cling cé quan
hé sau [1, 2]:

A=

Tsdnh

Xac dinh chi phi vong d&i cda thiét bj van tai
trén ma 16 thién cho dén hét dot sra chiva I&n 1an
dau (6 nam), cac don vi thoi gian déu quy vé& khéi
lwong van tai (tan), voi khéi lwgng van tai trong 1
nadm clia md Hoang Mai B 1a 5.384.034,6 tAn/nam.
Nhu vay:

(14)

_ Tsdto _ 49770 ~16 13n:

n ~
% Ten 3160
g st - 4770 _ygps
Tekbd 4740
Toges = —rsab_ 49770 _ 04539 km:
Npt +Nge 27
T, _ nsc-Tsc +nbt'Tbt _
scbt — -
Npt +Nge
_(16.316)+(11.158) _251,63km.
I3 27 I'e
Va hé so str dung thiét bj trén mo sé la:
Ko = Tsdek 184333 _ 879880.

Tsdek + Tscnt ~1843,33+ 6794

Nhuw vay, tinh s8n sang cha thiét bi 6 t6 CAT-769D
str dung trén moé da voi Hoang Mai B dat 80 %. Cac
gia tri vé chi phi van hanh, bdo tri, vat tw thiét bi dwoc
tinh 1an Iwot theo cac cong thire trén. Ap dung cac
cong thirc (5), (6) dé xac dinh chi phi van hanh 6t6
trong ttrng nam, quy vé thoi diém ban dau. Cac gia tri
quy vé hién tai cda chi phi van hanh tir nédm thi nhéat
dén nam thir 6 dugc thé hién trong Bang 1.

Bang 1. Chi phi van hanh thiét bj ttr ndm dau
tién den nam thir 6

Gxa tn hlen tal cua chl ph: van hanh? 'dong)

- 9870 .67 130,94
"33.'506 667.104, 66.-

é

1
25
3

Tong | Y 799 389 263 7

Béng 2. Chi phi béo tri 6t6 tir ndm déu tién dén
nam thir 6

Ném Gla tn hten tai ctia chi phi bao tri (dong)
ot -  792.452.830,19 '
= i'j;747 597.009,

B . 91585048581
s *::86*38209293;
5 )
“Téng ~ 4.901.535348,74

Tuong t, ap dung cac cong thire (7), (8) c6 thé xac
dinh chi phi béo tri ciia 6t6 CAT-769D trong tleng nam,
quy vé thoi diém st dung ban dau. Do s(ra chira vira,
s(ra chlta I&n clia 6t6 tién hanh trong khoang thi gian
6 ndm nén &=1. Céc gia tri quy vé hién tai cta chi phi
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béo tri tlr ndm dau dén nam thir 6 thé hién trong Bang
2. D& xac dinh chi phi cung cép vat tw, thiét bi trong
thoi gian bdo tri tinh cho tirng nam, ap dung cac
cong thire (10), (11) va quy ve thoi diém s dung
ban d&u. Cac gia tri quy vé& hién tai clia chi phi vat
tw thiét bj tinh t¥ ndm thr nhat dén nam the 6
duwoc thé hién trong Béng 3.

Béng 3. Chi phi cuhg cép vét tw, thiét bj trong
qua trinh bao tri, stra chira tir ndm dau tién dén
nam thir 6

Nhuw vay, chi phi vong doi thiét bj cha 6t6 CAT-
769D s dung trén mé da Hoang Mai B duoc xac
dinh theo cong thire (12) v&i D=6 ndm nhu sau:

D
Cy 16=Co + 2 JCunp +Cotn +Cptn]
n=1

=1.827.00000+2.799.38963,75-4.901.53848,74-
+4.646.87488,08:14.17479600,56d6ng.

Tl cac két qua trén ta thay, chi phl vong doi cla
thiét bi 6t6 CAT-769D st dung trén mé da Hoang Mai
B I6n hon gan 8 lan so vai chi phl dau tw thiét bi ban
dau néu chi tinh @én thi diém stra chira I6n lan dau
(sau 6 nam). Nhu vay, néu tinh cho hét thoi gian ton
tai cia mo hoéc thoi gian st dung thiét bi theo thiét ké
cla nha san xuat (20+30 na@m) thi sw chénh léch nay
con Ién hon rat nhiéu 1an. Cac s ligu tinh toan trén
clng mai chi dugc tinh toan cho 1 xe 6t. Diéu nay
dong nghta v&i viéc chi phi vong doi cua thiét bj van
tai sé tang Ién rat nhiéu tly thude vao sé lweng thiét bj
van tai st dung trén mo.

3. Két luan

Trén day la bai toan xac dinh chi phi vong doi cla
thiét bj van tai str dung trén cac mé 16 thién vai vi du
tinh toan dién hinh cho 6t6 CAT-769D hién dang su’
dung trén mé da voéi Hoang Mai B. Qua day cé the
thay rang viéc lwa chon ddng b thiét bj trong khau
day chuyén céng nghé san xuét trén mé 16 thién
khong nén chi dva trén chi phi mua sdm thiét bj ban
dau, ma con phal tinh dén cac chi phi khac cé gia trj
I&n hon gap nhiéu 1an so véi chi phi ban d4u nhu: chi
phi van hanh, bao tri, stra chira, thay thé phy tung...
tham chi ca gia tri thanh ly thiét bj khi hét tudi tho. Viéc
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xac dinh chi phi van hanh, bdo tri mang tinh dinh
lwgng cling tao co' s& cho viéc xac dinh ché do bao tri
hop ly, d@m béo d6 tin cay cla thiét bj la cao nhét voi
gia ca hop Iy nhat cho mé. .

Cac so liéu tinh toan vé chi phi vong doi cha
thiét bj dwoc dwa trén sé liéu théng ké ctia cac nha
san xuét cé thé tra ctru duoc theo cac co s& di
liéu cong nghiép. Do vay, hoan toan co thé ap dung
tinh toan va tham khao v&i diéu kién thuc té tai cac
mo 16 thién cua Viét Nam. E)ay sé€ la cong cu hiru
ich cho cac chil dau tw va cac doanh nghiép mo co
co s& dé thuwe hién téi wu hoa qua trinh dau tw cho
céc hoat déng san xuét trén mé 16 thien.O
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Nguwéi bién tip: H6 ST Giao

~ From the deveiopment fact of G7 countries, |
the cost of owning equipments is usually many |

times blgger than the purchase cost o
equipments.  Therefore,  selecting  using
uipment options, products, specifications
have to calculate and choose base on the cost
of equipments life cycle before it can be used. In |
. this paper, the authors studied and applied the
. mathematical model for identifying the life cycle
. cost and the owning equipments cost in overall
' times of mine. It will be the foundation for
. identifying transporting options like investment
cost of open pit mines. In particular when
surface mines extract deeper in the future.




