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tIl ren m6 16 thi6n,'d6y chuy6n cOng ngh6 khai

l. thSc.bao g6m cac khau cOng nghe chinh Ia:
t chuan bi dat d6 vi kho6ng sdn c6 ich

(KSCI), xric b6c d5t de vd KSC|, v6n tii vd thdi
d6. Trong d6 van tai ld rh6t trong c6c khSu c6ng
nghQ quan trgng.

Dqc di6m cia c6ng t5c vin tdi tr6n c6c m6 IQ

thien la kh6i luqng hang h6a vin tdi ldn, mAt d6
vQn tdi cao, kich thudc cO h?t vat liQu vari tdi
khOng d6ng d6u, c6c di6m nhen tdi vd dd tdi
thudng xuy6;r thay d6i tty thu6c vao phuong ph6p
va cOng nghe khai th6c. Do vdy, chi phi vQn tAi tr6n
c6c md lQ thi6n thudng r6t l6n, thudng chi6m irCn
40%, ce b-iet c6 nhirng m6 chi phi vAn tdi chi6m tir
65+70% t6ng chi phi khai thec.

Thgc ti6n ph6t tri6n ctla hiu h6t cac nudc G7
di chi ra rdng, chi phi s0 h0u thi6t bi (bao gdm chi
phi mua sem thiet bi, chi phi vAn hdnh, bao tri, thay
th6, sira chira thiet bi) thudng l6n hon rdt nhi6u
lln so vdi chi phi mua s5m thi6t bi ban dAu t1l, I2l.
Do vqy, vi6c lya chgn c6c phucrng 6n sir dung thi6t
bi, cec nha cung cdp, cac th6ng s6 fy tiruat pnai
duqc tinh to6n vd lua chon dga tr6n chi phi vdng
doi cta c6c thi6t bi khi dua vdo sir dr;ng.

Trong pham vi bdi b6o nAy, cdc t6c gi6 di sAu
nghien cfu bdi to6n x6c dinh chi phi vdng ddi vd
chi phi s& hou thiCt bi ven tdi trong su6t thdi gian
t6n tai crla n6. Day sO lA mQt trong nh0ng co sd d6
x6c dinh, lqa chQn phuong 6n thi6t bi van tei, qua
d6 lqa chen chi phi dAu tu cho m6 16 thiCn, alec biet
ld trong tuong lai khi cec m6 lQ thi6n phdi khai th6c
xuong sau.

1. X5c dinh chi phi v6ng ctdi crla cac thiiSt bi
vfln tii tr6n m6 IQ thi6n (Cu66)

1 .1 . Chi phi vdng doi cia thi6t bi vAn Ui ten
md lQ thi6n (C,66)

Chi phLvdng ttdi crla c6c thiet b! van tdi tren c5c
m6 l0 thi6n duqc x6c dinh dga tren c6c chi phi:
mua sam thiet bi ban ddu, v6n hdnh, bio tri, thayr c0re HcmEp m0, sd 4 - 2o1E

the vd s0a choa thi6t bi. Chtnh vi viy, viQc x6c
dinh c5c phuong en van tai ken c5c m6 t0 thi6n
cl6u phdi tinh dCn cdrc i6u t6 tren.

0 c6c nudc ph6t fien (M!, Uc, Nhat, Hirn Qu6c...)
vi6c x6c dinh chi phi vdng ddi ct]a thi6t bi mang
tinh.chet b5t bu6c trong cac thi tuc mua s5m thi61
bi bdng ngAn s6ch nhd nudc.

X6c clinh chi phi vdng doi cia thi5t bi van tai
tr6n cac m6 lQ thi6n ld co sd e6 t6l uu h6a hi€u
qud sD dr.rng vir chi phi dAu tu vdi cac thiCt bi van
tii khi lqa chpn c6c phuong 6n vQn tii vd ki6u loai
thi6t bi van tdi tren c6c m6 tQ thi6n.

E6i v6i c6c thi& bi van tai tren cac m6 t6 thi6n,
dqi luqng d6 x6c dinh tu6i tha cia cAc thi6t bi c6
th6 dua viio s6 km hanh tinh van tdi (bao g6m cd
c6 tdi vd kh6ng tai) vd s6 gid lam viCc cta thiCt bi
vfn tii. Gi6 tri s& dqng thi6t bi van tii tai thdi di6m
xem x6t phdi dugc tinh alen tAc dong cta yilu t6
thoi gian tdi gi6 tri kinh t6 tai thoi ali6m d6.

1.2. Chi phi mua sdm thi6t b! vQn Gi ban diu
trOn cec mA lQ thi6n (Co)

Chi phi mua s6m thi6t bi ban tl6u ld mQt trong
nh0ng chi tiCu cAu thdnh chi phi vdng aloi crla thi61
bi theo so dO hinh H-1.

D5i v6i khau van tdi tr6n c5c m6 lO thi6n, viec
llra chQn ki6u loqi vdr s6 luong thi6t bi van tdi trong
m6i quan h€ d6ng b0 thi6t bi phai dua tr6n ciic y6u
t6 nhu tinh ch6t co lf cia ddt de, m6i quan he giira
thi6t bi xuc b6c vA vin tdi, cung d6 van tei ciing
nhu kh6i luEng hirng h6a cAn v6n tdi crla m6.

TrCn co sd x6c dinh duEc phuong 6n vQn tii
(6t6, aludng s6t, bang tdi...), ki6u loai thi6t bi van
tei (theo cdc thong s6 l2rm vi6c c0a thi6t bi) vd s6
luqng thi6t bi van tai (tiry thuOc vao kh6i luqng
hdng h6a can vdn tai), tien hanh khao s6t thi
trudng vd dua ra c6c phuong an lua chon thi6t bi
vfn tdi c0a tirng hang, cac th6ng s6 ty tnuat cl]a
thi6t bi vd x5c dinh chi phi mua sim thi6t bi al6 ldm
co sd kCt hqp vdi cac chi phi kh6c (chi phi vQn
hanh, chi phi bdo tri, sr}a ch0a, thay the...) x6c
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chi phi van hanh thi6t bi van tai h6n m6 16 thi6n
duoc x6c dinh nhu sau:

Cu6=K6.T"615.Ci , d6ng/ndm . (5)
Tuy nhien, nhu -tr6n da d6 cdp thi cac m6 lO

thien thuong c6 tu6i the tdn, do vqy chi phi van
h?rnh cta cac thiet bi v6n tdi ldm vi6c tr6n cdc md
l6 thi6n phdi dugc tinh'i[heo gi6 tri cia cec ndm sau
d6. Mdt c6ch t6ng qu6t, goi r le ti sudt cnitlt tfr5u
v6n d6u tu tren thi truong v6n thi chi phi van hanh
thi6t bi vAn tii d ndm thu n cia n6 dugc x6c dinh
nhu sau:

cun, = -9rh^ , d6ng. (6)' (1+ r)"
1.3.2. Xitc dinh chi phi beo fi thi6t bi vAn fii

tren mA l0 thi6n (Cb)
Dic di6m vAn tii coa cec thiet bi van tai tren m6

lO thi6n ld kh6i luong hdng h6a vAn tdi l6n, chti y6u
la. ddt de vd KSCI, tuydn dudng vAn tii thu5ng
d6c, kich thuoc cO hat kh6c nhau,... Do vdy, c6c
thi6t bi van tii h6n m6 16 thien thudng c6 ni6n han
srl dqrng ngan hon so voi thi6t te, cni pfri bao tri
thuong lon hon so voi c6c thiet bi vAn tii kh6c
tlrong duong.

Chi phi bio hi thiet bi van t6i tren cac m6 l9
thi6n ducyc x6c dinh theo c6ng th0c sau:

k

Q1 = n"".C""16+nst.Qur +IQ.C""i , d/nem. e)
i=.1

Trong d6: n"" - 56 lan s&a chira thiCt bi do h6ng
h6c phdi ding lai trong 1 n5m, lAn; C""6 - Chi phi
trung b)nh cho. 1 l5n s&a ch0a, d6ng; n6s - 56 tAn
bdo tri cia thi6t bi trong 1 nim, tin; Cbft - Chi phi
trung binh cho 1 lAn bao tri, d6ng; ai - He s5 ke Oen
vi6c c6 hoac kh6ng s&a ch0a cdp i (sira ch0a nhe,
sira ch0a vira, srla ch0a ldn,...) trong qua trinh
bao tri thiet bi; ndu c6 srla ch0a c5p i: 6i="1; n{u
kh6ng srla ch0a cdp i: 6,=0; C.",; -. Chi phi sira
ch0a cap itrong qua trinh bdo tri thiet bi, d6ng; k -
r ong so tan sua cnua cap t.

C0ng tuong tu nhu chi phi vQn hdnh thi6t bi, chi
phi bdo tri c6c thiet bi v6n tdi tr6n m6 lQ thien tai
nam thll n duoc xec dinh nhu sau:

l^
Co,.n -.g, d6ng. (B)

(1* r)"
Trong d6: r - T! sudt chiet kh6u v6n dAu tu tr6n thi
trudng v6n.

1.3.3. Xdc dlnh chi phi cung c6p vAt tu, thi6t
b! trong quA trinh bgo tri (Cr)

. Chi phi vat tu thi6t bi trong qu6 trinh bao tri bao
g6m c6c chi phi lien quan d6n c6c phu tUng sir
dUng khi bao tri thiCt bi, c6c dr,rng cU, phuong tien
bdo ki vtr thrl thi6t b! sau khi bdo tri, c6c chi phi
cung l}ng khac,...

C6c v6t tu thi6t bi srl dung thay th6, srla choa
trong qua trinh_b5o tri thiet bi phU thuoc vio s6 yAt
tu thiet bi c6 sen trong kho va enh hudng truc ti6p
t6i hC s6 s& dung thi6t bi.

Th6ng thuong, -ngudi ta x6c Ctinh s6 luong phu
ttrng thiet bi t6i_thi6u can thi6t phii co trong kho ii6
ddm bdo he s6 s& dung thiet bi theo yeu cAu ia
thuong phdi alat t6i thieu la 85% bi tQ it6p rtng y6u
cAu o [2].

Ggi Nr1 lA s6 tuong vat tu thiet bi can thi6t t6i
thieu thda man ti le dap ung y6u c6u c, thi Npt
drloc x6c dinh nhu sau [2]:

$ exp(-Ar).(Arf
-4-- ri--.u. (n)

Trong d6: X - Ti lC hu h6ng cia thi€t bi, la gid tri
cia cudng d0 h6ng. Trong trudng hop d4c bi6t,
cudng Clo h6ng c6 gi6 tri kh6ng ddi. Vdi cac thiet bi
c6 ham mat d6 hu h6ng phan b5 theo quy tuat ham
m0 thi L=const; T - Thdi gian s0 dung thiCt bi hong
1 nem; k - T6ng s6 l5n srla choa c6pi.

Nhu vay, chi phi vAt tu thi6t bi t5i thi6u cAn phai
thda man tl le dap ung y6u cAu cr,la thi6t bi trong 1

ndm la:

Cpr =(nsc +n61).1(No1,1.Gpt,;), d6nO. (10)

_ JlonS d6-: Npr,; - 56 luong phu tirng toai j; Gpt; -
Gia thanh cia phq ting loqi j, ct6ng.

Tuong tu rlhu chi phi van hanh va chi phi beo
hi thiet bi, chi phi vat tu thi6t bi cin thi6t cho que
trinh b6o tri tai ndm thrl n sir dung cia m6 sE ld:

a
Cr,,n = . 

",P!=, odng. (11)" (1+ r)"
Trong d6: r - T! suSt chi6t kh6u v6n dlu tu t€n thi
trudng vOn.

1.4. Xdc dinh chi phi vdng doi thi6t bi van Gi
trdn nd lQ thi6n (Cv&b)

Theo m6 hinh x6c dinh chi phi vdng ddi cta
thiet bi ven tdi tr6n m6 lO thi6n (hinh 1) vl c6c tinh
to6n d h6n, chi phi vdng ddi cia thi5t bi vfln tii tr6n
cdc m6 l0 thi6n dugc x6c dinh nhu sau:

D

C, 15 =Cs +l[Cv6, +C61n +Co1n], ddng. (12)
rE1

Trong d6: D - Tu6i tho cia thiCt bi van tai theo thiet
kG ban clAu crla nhd sdn xu5t.

2. Tinh to6n th& nghi$m

D6 minh.hga cho mO hinh x6c dinh chi pht vdng
ddi crla thiet bi v?n tii tr6n m6 16 thi6n, nh6m t6c
gia di tinh toan m6t vi du cq th6 cho 6tO van tai dat
tl6 tr6n m6 tld v6i Hoing Mai B vdi ch0ng loai 6t6
si dung la CAT-769D:E

t(H0A HoG UA GoilG ilGHE il6G1'IM
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bdo tri tir ndm d6u CI6n ndm th0 6 th6 hien trong Bang
2. Dd xAc dinh chi phi cung c5p vAt tu, tfriet U; trong
thdi gian bdo tri tinh cho t&ng nem, 5p dung cac
cong thuc (10), (11) vii quy v6 thoi di6m s& dung
ban d6u. CAc gie tri quy v6 hiQn.tai cia chi phi v6t
tu thi6t bi tinh ttl nim thLr nhat d6n nim thO 6
duqc th6 hi6n trong Bing 3.

Bdng 3. Chi phi cihg cdp vQt tu, thi6t b! trong
qul trinh bdo tri, sira chha tir ndm dAu ti6n d6n
ndm th(t 6

Nhu vay, chi phi vdng ddi thiet bi crla 6t6 CAT-
769D sir dung tren m6 da Hoang Mai B duoc x6c
dinh theo c6ng th0c (12) voi D=6 ndm nhu sau:

D

C, to =Co +IIQ6. +Q1n +Cptpl
rEl

=1.827 .0000u2.799.38963,7+4.90 1.53srt8,7+
+4.646.87488,0&1 4. 1 7479600,56d6n9.
Tu cac k6t qua tr6n ta th5y, chi phi vdng doi cia

thi6t bi 0t6 CAT-769D st} dung tr6n m6 da Hodng Mai
B lon hon gln 8 lAn so vdi chi phi dAu tu thi6t bi ban
dAu n6u chi tinh d6n thoi di6m s&a ch0a ldn l6n dAu
(sau 6 nam). Nhu vqy, n6u tinh cho hCt thdi gian t6n
tqi cta m6 hoAc thdi gian s& dung thiet bi theo thi6t kC
crla nhd sin xuSt 120*30 ndm) thi.sy chenh lCch nay
cdn ldn hon r5t nhi6u lan. Cac s6 li6u tinh to5n tr6n
c0ng moi chi duEc tinh toan cho 1 xe 616. Di6u ndy
d6ng nghTa voi vi6c chi phl vdng ddi cia thiet bi van
tai se teng len r5t nhiau tiry thu6c viro s6 luong thiCt bi
v6n tdi s0 dung tr6n m6.

3. Ket luan
Tren day la bai toan x6c dinh chi phi vdng doi cia

thi6t bi van tdi srl dqng tr6n c6c m6 l0 thi6n voi vi dU
tinh todn di6n hinh cho 6t6 CAT-769D hiQn dang srl
dung tr6n md da v6i Hoiing Mai B. Qua tl6y c6 the
thay rdng vi6c lua chon ddng b0 thi6t bi trong khiu
day chuyen c6ng nghC sdn xu5t tr6n m6 l0 thi6n
kh6ng n6n chi dua lr6n chi phi mua s6m thiet Oi ban
dAu, mir cdn phai tinh d6n c6c chi phi khdc c6 gia tri
l6n hon gap nhi6u IAn so vdi chi phi ban dAu nhu: chi
ph( vQn hdnh, bdo tri, s&a ch0a, thay th6 phU tlng...
tham chi ca sie td thanh lli thiCt bi khi h5t tu6i tha. Viec

xac afinh chi phi v6n hdnh, bdo tri mang tinh dtnh
luong ctng tAo co s& cho viec x6c dinh che d6 bao tri
hop li. ddm bao.d0 tin cay cia thiet bi la cao nhet voi
gi5 cri hop l1i nh5t cho m6.

Cec s6 lieu tinh to6n v6 chi phi vdng doi cta
thiet bi duoc dua tr6n s6 tieu tfr6rig k€ cti c6c nhd
sdn xuSt c6 the tra cfu dr.pEc theo cAc co sd dO
liQu c6ng nghiQp. Do vay, hoan toan co th6 ap dung
tinh toen vii tham khdo voi di6u ki€n thLrc te tai cAc
m6 l0 thien cia V.iet Nam. Day s6 la cOng cu h&u
ich cho c6c chrl tl6u tu ve cac doanh nghi6p m6 c6
co sd dd thflc hien t6i uu h6a quA trinh diu tu cho
c6c hoat ttong sin xudt tr6n m6 l0 thi6n.O
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Nguoi bi6n Gp: HO Si Giao

At present, the characteristics of transporting
technology in surface mines are large volume
transported of goods, high density materials,
uneven rock sizes, changeable loading and
unloading points" Therefore, transporting mst in
surface mines is often high, normaly over 40%, in
some cases up to 65+70% of oVerall mining cost.

From the development fact of G7 countries,
the cost of owning equipments is usually many
times bigger than the purchase cost of
equipments. Therefore, selecting using
equipment options, products, specifications
have to calculate and choose base on the mst
of equipments life cycle before it can be used. In
this paper, the authors studied and applied the

. mathematical model for identifiTing the life cycle
cost and the owning equipments cost in overall
times of mine. lt will be the foundation for
identifying transporting options like investment
cost of open pit mines. ln particular when
surface mines efract deeper in the future.

SUMMARY

G0ilG irGHtEP m6, sd I - zors

Nim

1

2
Ĵ
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