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TOM TAT

Hé théng stra chiva phuong tién can phai duoc xdy dung cé xét téi cac diéu kién khai
théc cu thé, nghia la cén tinh dén khong chi cac hanh trinh gitka céc Ian stra chira, ma ca khoi
luong céc cép bdo dudng stra chira dw phong c6 ké hoach va so db gian céch cia chung. Bai
viét trinh bay nguyén téc va thuét toan téi wu hod thoi han stra chiva céc bé phén cla phuong
tién véan tai & murc cho trréc cla dé tin cdy tham sb. Thuét toédn nay cé thé tng dung cho céc
b6 phén bi hao mon ctia phuong tién van tai théng qua khdo sét hao mon & céc diéu kién khai
thac cu thé va tinh toén cac chi tiéu do tin cay tuong ung.

Tor khod: Téi wu hod, Chu ky stra chita, Phuong tién van tai, D6 tin cay

1. GIOI THIEU CHUNG

Du cac phuong tién van tai co nhitng khac
biét dang ké vé két cdu va cac diéu kién khai
thac, van co nhiing nguyén tic co ban, chung
nhét cho viéc thiét 1ap cac hé théng bao dudng k§
thuat va stra chita (BDSC) dbi voi tht ca cac
phwong tién trong cac diéu kién khai thac khac
nhau.

Trude hét, cac hé théng BDSC phuong tién 1a
cac hé théng du phong-co ké hoach. Hé théng
nay nham khic phuc cac hu hong tiém tién cta
cac bo phan do hao mon va gia hod, va thoi han
lam viéc ciia ching bi han ché boi tudi tho (la
khoang thdi gian lam viéc dén khi dat toi trang
thai gi6i han) ciia ching. Néu cac bd phan ¢
tudi tho bang nhau, thi viéc thiét 1ap hé thong stra
chira du phong c6 ké hoach sé& rit don gian: tat ca
cac by phan s€ dugc phuc hdi dff)ng thoi, sau
cung mot khoang thoi gian lam viéc. Thuc té lai
cho thiy, mdi bo phan cua phuong tién co tudi

tho riéng va tudi tho cta cac bd phan cung loai

cling s€ khac nhau khi lam viéc & cac diéu kién
khéc nhau .

Do vy, ké ca trong cing cac diéu kién lam
viée, van c6 thé dé xuét cac phuong 4n cua chu
trinh stra chita khac biét nhau vé& cu triic véi
khéi Iuong, trinh ty va hanh trinh giita cac lan
stra chita khac nhau [1-5].

2. NGUYEN TAC XAY DUNG HE THONG
BAO DUONG SUA CHUA

CAu truc cia hé théng BDSC phu thudc vao
céc chi tidu kinh té-k§ thuat 1am viéc cua phuong
tién cling nhu céc chi phi cho khai thac va stra
chita. Cac chi phi cho stra chita mot by phan
riéng biét nao d6 dugc xac dinh khong chi dua
vao gid thanh phuc hoi ma con dya trén qué trinh
stra chita thuong xuyén trude do, nghia 1a chung
phu thudc vao khoang thoi gian lam viéc cta bd
phan giita cac thoi diém phuc hdi. Cac chi phi
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nhu vay duoc xac dinh nhu 1a chi phi don vi cho
viéc phuc hdi bd phén [3]:

S (M
q; L ’
trong do:

C, - gi4 thanh phuc hdi b phan thi i;

L, - chu ky stra chira ciia bd phén thtr i (hanh
trinh giita cic lan stra chita, km chay, hay hai 1y
hay gi¢ hoat dong);

Chi phi don vi téng cong cho phuc hdi
phuong tién dugc téng hop tir cac chi phi phuc
hdi céc bd phén riéng biét [3]:

n C
q= — > (2)
21,
trong d6: n - 1a s6 lwong cac bd phan.
Vi ring ham ciia cac chi phi don vi tong cong
cho phuc hdi cac bo phan dang xét 1a ham cua

cua n bién so, cho nén

q (Llﬂ L2 ""’Ln ): Z fl
o (3)

Viéc t6i uu hoa hé thdng bao dudng k¥ thuat
va stra chita phuong tién dugc tién hanh bing
cach tdi thiéu hoa cac chi phi don vi tong cong
cho viéc bao dudng co ké hoach, co xét ti cc
chi phi gy ra boi cac sira chita ngoai ké hoach,
va céc chi phi lién quan dén viéc dwa phuong tién
ra khoi qué trinh khai thac dé tién hanh kiém tra
va stra chira.

Néu han ché hanh trinh giira cac 1an sira chita
ctia bo phan th i L, béang tudi tho gamma phin
tram /, clia nd, thi khong 16n hon 100—y%
c4c bd phan s& hét tudi tho sém hon so véi hanh
trinh L, da thiét 1ap, tic 1 phai tién hanh phuc

hdi trude thoi han. Hién nhién, mic tin cay tham

sb ¥ cang cao thi cac chi phi cho stra chita ngoai
ké hoach cang nh6. Pong thoi, can phai tuan thi
mitc cho trudc cua do tin cdy tham 56 ¥ duoc viét
dudi dang:

OSLiSIﬂ, véii=12,...,n 4

trong do:

[ vt tudi tho gamma ph?m tram cua by phan
thir i & muc tin cdy xac dinh y .

Néu mirc tin cay tham ) ¥ duoc xéc dinh, thi
cac chi phi don vi trung binh cho viéc phuc hdi
kha nang lam viéc cua cac by phén sau khi bi hu
héng (cac chi phi stra chita ngoai ké hoach) 1a
mot dai lugng khong ddi. Trong truong hop nay
cac chi phi cho bao dudng k¥ thuat ctia phuong
tién s& 13 t6i thiéu, néu dam bao dugc muc toi
thiéu cta cac chi phi don vi tong cong cho cac
sira chita ké hoach (3), co nghia 1a cac chi phi
nay la ham muc tiéu, con gia tri toi thiéu cta
chiing 1a chi tiéu ti wu cua hé thong BDSC
phuong tién & muc tin cdy xac dinh trude cla cac
bd phan cua ching.

CAu tric cua chu trinh BDSC cua cac loai
thiét bi va phuong tién déu duoc xay dung theo
“nguyén tic boi s6” cua cac hanh trinh giita cac
lan sira chita. Nghia 13, hanh trinh t&i cdp sira
chira c6 khéi lugng 16n hon s& 16n hon hanh trinh
t6i cp stra chita c6 khéi lwong nhd hon mot sb
nguyén lan, va khdi lugng ctia cap 16n bao gdm
tAt c& cac cong viéc da duoc thuc hién ¢ cép sura
chita nho hon. Viéc tuén tha “nguyén tic boi sb
clia cac hanh trinh gifra cac lin stra chita” cho
phép khic phuc duoc cac chi phi phy khong dang
co, gay ra boi sy thuong xuyén phai dung
phuong tién dé tién hanh phuc hdi cac bd phan bi
hu hong, néu nhu viéc sira chita chung duoc thuc
hién theo “trang thai” thuc té, tire 1a chi dén khi

chiing mat kha nang lam viéc.

Trang 36



TAP CHi PHAT TRIEN KH&CN, TAP 17, S0 K7- 2014

Trén thyc té, khi phai tuén tha tinh boi $6 cua
cac hanh trinh giita cac lan sira chita L. va cac
rang budc (4), mot 6 bo phan (hodc tham chi tat
ca cac bg phan) co thé khong str dung dugc mot
cach triét dé tudi tho cua chung, vi khéng phai
lac nao cac tudi tho nay ciing 1a bdi sé ciia nhau.
R rang 1a viée sir dung khong hét tudi tho cua
céc chi tiét “dit tién”, von doi hoi cac chi phi vat
lidu, nhan cong lao dong va thoi gian dang ké dé
phuc hoi kha nang lam viéc ciia ching, s& lam gia
tang cac chi phi don vi cho viéc stra chira chung,
nghia 1a ting cac chi phi don vi tong cong (3).
Mat khac, trong khi khong sir dung hét tudi tho
cua bd phan “d4t tién” mot cach hiéu qua nhét,
thi tudi tho ciia phan 16n cac bd phan “ré tién”
hon lai dugc st dung mot cach tbi da.

Nhu vay, doi hoi phai lién két cac thoi han
chita cta cac b phan khac nhau cla phuong tién
¢6 tinh t&i tinh boi s6 clia cac chu ky stra chita
vao mot ciu tric théng nhit cua chu trinh sta
chira, ma céu trac nay phai thoa mén chi tiéu t6i
wu di chon — tdi thiéu (mimimum) cac chi phi
don vi téng cOng cho viéc phuc hdi cac bd phén
cua phuong tién ndm trong cAu truc do [3].

Ta ky hiéu:

I = |l}/1,l}/2,"'aly[5"':lyn| - vécto cac tudi

tho gamma phén trim;

L=|L,L,,..L,..,L

- vécto cac chu

n
ky stra chira cua tAt ca cac bd phén duogc

xem xét ciia phuong tién.
Téch ra tir cic vécto co thé L mot vécto

L =|L,Ly,..L,..,L

, sao cho ham muc

n
tiéu (3) trd thanh ti thiéu (minimum).
Chon mdt sb hiu (ndo d6) cua cac phﬁn th

L, <] < < ,
cla cac vécto, ma & do lyl < 172 <..Z lyn , tirc

la L, £ L, <...< L, . Piéu niy c6 nghia 14, cic

bd phan dugc xem xét duoc xép thir tu theo murc
tang dan cta tudi tho gamma-phan trim ctia

chang; chit s6 & chi s6 ciia mot phén tir cia vécto
[ chinh 1a s6 thir ty cia bo phan.
Goi “hé sb boi” a, cia chu ky sura chita cla

bd phan thiri 1a ty sb

L,
al' =— 5 (5)
L,
trong do:

L, - chu ky sira chita ciia bd phan thir i ;
L., - chu ky stra chita cua bo phén thwr (i-1).

Theo cach danh s vira chon cia cac chu ky

stra chira, hanh trinh L, > L, |, vi vy céc hé b

i1
boi a; la cic s0 nguyén duong, voi gia tri tuyét
ddi cua chung 16n hon mét don vi hoac 1a chinh
no, c6 nghia 1a a; co thé nhan céc gia tri
123,....Y nghia vat ly cta viéc dua vao cac hé
s6 boi (1a sb nguyén) thé hién ring, khéi luong
stra chira dugc tién hanh véi chu ky 16n hon s&
bao ham trong n6 khéi luong sira chita ciia bat ky
dang stra chita nao khac duoc tién hanh voi chu
ky ngén hon.

Céc chu ky stra chita ctia cac by phan khac
nhau c6 xét t&i tinh boi s6 cua chung dugc viét
dudi dang (6):

L,=a,lL;
L,=a,L, =a,a,.lL,

L =a,a,,..a,lL, ©)
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Do hanh trinh giita cac 1an stra chita cia tat ca
cac b phan déu 1a boi s6 cua chu ky phuc hdi
cua bd phan thur nhét, c6 tudi tho 1a nhé nhat, vi
vay ta goi nd 1a bg phan “co s¢”.

Néu biét hanh trinh co s& va hé sd boi sb cua
tAt ca cac bo phan khac, co thé tinh toan hanh
trinh gitra cac 1an stra chita ciia chung theo biéu
thire (6). Néu xét téi didu d6, ham muc tiéu (3) va

cac rang budc (4) s€ c6 dang sau:

n C
oll1ynna) =3 G
o a,.a,..qa,.L,

» (D

0<a.a,.a,L <L, , ®)

trong d6: [ =2,...,M;d,,...,d, - cac hé sb

boi (cac sb nguyén duong).

Chu ky stra chita ctia bd phdn thir nhét (co s&)
duoc xéac dinh tir diéu kién

0<L <! FE ©)]

O day, cac rang budc (8) va (9) duoc biéu thi
béang cac ham tuyén tinh, con ban than ham muc
tiéu (3) khong tuyén tinh so v&i hanh trinh véi
cac hé s6 boi sb nguyén. Bai toan, trong d6 doi
hoi can phai tim t&i wu ciia ham muc tiéu khong
tuyén tinh (phi tuyén), dwoc dua vé nhom (16p)
c4c bai toan quy hoach phi tuyén [3].

Nhu vay, vai cac rang budc (8) va (9) doi hoi
phai xac dinh cac gia tri cua hanh trinh co s& LT
va clia cac hé s boi al* , ma ¢ d6 cac chi phi don
Vi téng cOng cho viéc tién hanh céc stra chita c6
ké hoach cua cac bd phén ciia phuong tién c6 xét
t6i cac ton hao lién quan t6i thoi gian dimg cia
né trong stra chira, 1a tdi thidu. Sau khi x4c dinh
duoc cac hé sb boi cua cac chu ky stra chita a;
bing cach sir dung mét trong cac biéu thuc (6),

2 *
c6 thé tim dugce cac chu ky stra chita Li, tac la

. . Ao . T*
x4c dinh dugc cdc phan tir ctia vécto L .

Vi ring céac bién a, phai la s6 nguyén, ham
muc tiéu (7) 1a khong kha vi, cho nén cac phuong
phap ti wu hoa ¢ dién khong thé ap dung dugc.
Pé tim t6i wu, cAn s dung phwong phap quy
hoach déng [1], tirc 1a tim duge t6i wu tdng quat
khong phu thudc vao sb luong céc cuc tri cuc bd
ctia ham muyc ti€u. Str dung phuong phap nay co
thé thiét 1ap duoc cAu triic cua chu trinh BDSC,
ma ¢ d6 cac chi phi don vi cho sua chita co xét
t61 cac ton hao lién quan t6i thoi gian ding sta
chira, s& 1a t6i thiéu khi tuén thu cac rang budc
clia cac hanh trinh giita céc lan sira chira theo boi
s6 (6) va do tin cy (8) ciia cac bo phén.

3. THUAT TOAN TOI UU HOA

Thuat toan, thuc hién phuong phap quy hoach
dong dua trén nguyén tic tinh t6i wu, tmg dung
cho bai toan da néu dugc hinh thanh trén nguyén
tic sau: khong thé nhan duogc cdu triic cia chu
trinh sira chira véi véi céc chi phi tong cong tdi
thiéu cho viée phuc hdi cac bd phéan dang xét,
néu chi mot trong sé chung lot vao trong ciu
triic, ma & d6 cac chi phi don vi dé phuc hdi n6
khong phai 1a t6i thidu.

Theo nguyén tic tdi uu, bat ky bo phan nao
ctia phuong tién ndm trong ciu trac cua chu trinh
sira chita, can phai dugc dwa vao vdi cac chi phi
don vi phuc hdi nhé nhit. Mot cach toan hoc,
nguyén tic téi wu dugc biéu dién biang mot
phwong trinh ham sb co ban cia quy hoach dong,
va dé c6 dugc phuong trinh nay, ta dwa vao khai
niém “Hé s boi” ciua chu ky stra chira ctia bd
phan thir i dudi dang quan hé ty sb

[
X, = [Ll} (10)

O day, ddu [ ] thé hién phin nguyén cua sb

ding  trong ddu  moc. Nhu  vay,
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X = X,.X,..X - vécto cta céc hé sb boi ciia
chu ky stra chira ctia b phan dang xét.

Tir (5) c6 thé viét:

X, X, <.£X,, (11)

Hé sb boi cua chu ky sua chira ciia by phan

thir i dwoc xac dinh nhu sau

X
a,=|—————1|, (12)
[a” A, .0, }

Ky hiéu a_=||a1,a2,...,ai,...,an||- vécto

cac hé so boi cua cac chu ky sua chita va trong

cac vécto co thé ta lay ra mot vécto

X
, sao cho ham muc

a’ = ||al,a2,...,a,.,...,an
tiéu (3) tré thanh t6i thiéu. Phan tir a, cla vécto
@ va phan tir af clia vécto @ bang mét don
vii a, = al* =1.

Tir biéu thire (12) thiy ring

X =a,4a,,..aqa,, (13)

va qua do, hé sé boi aco thé thay ddi trong

céc gidi han sau day:
1<a <X, (14)

Tir (6) va (14) ta khing dinh ring, chu ky sira
chita cua b phén thir i dugc xac dinh trong céc

gidi han
L<L<X.UI (15)

Ky hiéu A,- 1a mién céc gia tri ¢ thé ciia
cac chu ky sua chira cua bg phan tht i; voi diéu
kién (15) c6 thé viét: L, € A, . Ta viét lai biu

thirc (7) nhu sau:

q= Z%(Li)’
P

Téi thiéu tuyét d6i ciia ham muc tiéu cac chi
phi don vi tdng cong cho phuc hdi cic bd phan
dang xét theo chu ky sta chita L, L,,...,L, ¢
xét téi tinh boi s giita chung s& co dang:

4= min {ZQ(L)}

LeA-LeA, Uim

Thu tuc tinh toan, cho phép xac dinh cac chi
phi don vi téng cong tbi thidu cho phuc hdi cac
bo phan q* nhu sau: Lua chon va ¢b dinh chu ky
sira chita ciia bd phén thu nhét L, tdi thiéu hoa
ham ¢ theo tit ca cac chu ky stra chira clia cic
chi tiét, bat dau tir chi tiét thtr 2 dén chi tiét thir n.
Con céac chu ky sta chita L,, Ls,..., L, s& phu
thudc vao gid tri duge chon L, va duoc lién hé
voi L, béng tinh bdi s cua cac chu ky sira chita.

Gia su viéc t6i thiéu hod ham muyc tiéu ¢
duoc thye hién di véi tat ca cac chu ky stra chita
cothé L € A,.Khidé g s&lanho nhit trong
tat ca gid tri g nhéan duoc va nhu vay, xac dinh
dugc vécto cac chu ky sua chira L*, ma vécto
nay s& téi thiéu hoa ham muc tiéu. Dé viét cac
budc da xét ¢ trén dudi dang cac phuong trinh,
true hét chon chu ky sira chita ctia bd phan thu
nhit L, va tinh

min {Sa(0)}- mm.+nuwzq+
LeAs-LeA, Uit LAs-LeA, i=2 L’

o day q, (Ll)- cac chi phi don vi cho phuc
hdi bd phan thur nhét c6 thé duoc dua ra khoi ddu

minimum, vi rang ching khong phu thudc vao
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chu ky sta chita L,, Ls,..., L, nhung v6i myc

dich tdng quat hoa cach viét, ta gitr nguyén dang:
min {Z (LL)} =f, (LY
LeALeA, Ui 9, fz :

5 (Lz) la cac gia tri cia ham muc tiéu. Cac
gi tri ndy tuong ng véi cac chi phi don vi tong
cdng tdi thiéu cho phuc hi tit ca cac bd phén,
bét dau tir bo phan thir 2, theo tat ca cac chu ky
sta chita L, e A,,L, € A;,..,L €A, , co
xét toi nguyén tic boi sd cia cac chu ky sta
chira.

Noi cach khac, dbi vai cac bd phéan véi cac sb
tht tw 2,3, v.v... t6i n, nim trong cAu trac cua
chu trinh stra chira, c6 thé coi rﬁng da tim duoc
cac chu ky sira chira t&i wu, ma ching lam t6i
thiéu ham muc tiéu cac chi phi don vi téng cong
cho viéc phuc hdi chung.

Gia tri ¢b dinh ciia cac chu ky sira chita L,
twong Gmg voi mot vai chu ky stra chira L, cua
bd phén thtr 2. Vi vay tinh toan duoc cac gia tri
cia ham Q, (L1 )- ctia cac chi phi don vi tong
cong cho phuc hdi tht ca cac bd phan, ndm trong

cau trac cua chu trinh stra chira:

Ql(Ll): Q1(L1)+f2(L2)’
Luu y rang bat ky gid tri nao ciia ham
QI(LI) trong truong hop nay bang mot trong

cac phuong an gia tri ciia ham muc tiéu ¢ .

C6 thé viét, diéu kién t6i thiéu (minimum)
ctia cac chi phi don vi téng cong cho phuc hdi tat
ca cac bo phan dugc xem xét ¢ chu ky sura chira
¢ dinh cia bd phan thir nhat c6 xét toi nguyén
tic boi sb chu ky cua tat ca cac cip sira chita

béng cach nhu sau:

Q. (2)=min Q.(L)

LA,
=q(L)+min f.(L.) (16)
LA

& day minimum dugc l4y theo tat ca cac chu
ky L, € A,, ma cac chu ky nay duoc lién hé voi
chu ky L, boi hé sb boi. Tiép theo, dai luong
QT (Ll) duoc tinh cho tat ca cac gid tri L, € A,
va dai lvong nho nhét tir chung bang q* , tuc 1a

q*: min QT(LI)

LieA

Déng thoi, tinh toan L - gia tri tdi wu cua
chu ky sira chita ciia b phan thir nhat, ma theo
cac hé sb bodi d3 biét xac dinh duoc cac phﬁn tr

N . 9 r T*
con lai cta vécto L .

Nhu vay, néu biét trude cac gia tri cia ham
5 (Lz) ctia cac chi phi don vi tong cong tdi
thiéu cho phuc hdi tit ca cac bd phan, bit dau tir
bd phan thur hai téi by phan th n, bai toan tim
cuc tiéu cua ham muc tiéu q* s& duoc dua vé su
tbi thiu hoa ham mét bién L,. Ta xac dinh cac
gia tri cia ham f, (L2 ) nho:

£(L)=minfg, (2,)+ £,(L)] a7

Cac gia tri ctia ham cac chi phi don vi tong
cong t6i thiéu dé phuc hoi tét ca cac bd phén, bét
déu tir bo phéan thir 3 dén bd phan thir n va theo
tat ca cac chu ky sua chira

LieA,,L,eA,,...L, e\,

nguyén tic tinh bdi sb cia cac chu ky stra chira

£L)- min {34/

LeAs-LeA, Ui=3

co xét toi
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Toém lai, néu nhu biét trudc cac gia tri cua

ham f; (L3 ), thi c6 thé tinh dwoc gia tri cia ham

£,(L,) theo cong thic (7), ddng thoi viée tdi
thiéu hoa co thé tién hanh theo bién thong nhét
L,.

Tuong ty tinh toan cac gia tri cua cac ham

F£(Ly), fo(Ly) vv... cho t6i khi & bue cudi
cung khong can phai tinh ham f, | (Ln_l)- céc

chi phi don vi tdng cong tbi thiéu cho viéc phuc
hdi cac bd phén, duge danh sb thir n-1 va thir n:

fn—](Ln—l): min lqn,l(l’fz—l)"'ﬁz(Ln)J

leAml

(18)

Céc gid tri cia ham f, (L, )- céc chi phi don
vi téng cong tbi thiéu cho viéc phuc hdi bd phan
thtr n duge xac dinh theo (1), c6 nghia la:

£.(L,)=4,(L,). (19)

Trén day la trinh ty “thudn” dua cac by phan
vao cAu triic ctia chu trinh sira chita, bit diu tir bo
phan thir nhét cho dén b phan thir n. Tuy nhién,
vi chu ky stra chita by phan thir n 1a 16n nhét, cho
nén thuan tién hon ca 1a s dung trinh tu “nguoc”
dé sap xép cac bd phan vao cdu trac cia chu trinh
sira chita, nghia 1a & budc thir nhit cia viée tdi
wu hod tién hanh sip xép bd phan n, & budc thir
hai 14 bd phan (n-1) va ctr tiép tuc nhu thé, dén
budc cubi ciing cua viée tdi wu hoa 1a by phan
tha nhét. Vi vay, cac tinh toan bt dAu tir viée xac
dinh c4c gia trj cua ham f, (Ln), rdi sau do 1an
lugt tinh céc ham £, (L, ) - 1a céc chi phi don vi

téng cong tdi thiéu cho viéc phuc hdi tit ca cac
bd phan, bit diu tir tir b phan thtr k cho t&i bd

phan thi n theo tit ca cac chu ky sira chita

L eA,,L.  eA,,,.,.L €A, ,coxéttsi
nguyén tic boi sé ciia cac chu ky sira chita.

Cac tinh toan ham fk(Lk) duoc két thac
bé‘mg viéc xac dinh cac gia tri cia cac ham
£f(L,) va QT(LI) cac chi phi don vi tong
cdng tdi thiéu cho viéc phuc hdi tit ca céc bod
phan véi chu ky stra chita ¢d dinh L, .cia bo

phan tht nhit
Ta hé théng hoa cac tinh toan lai nhu sau.

Xéc dinh trinh tu cac gid trj cia ham f} (L, )

nho:

f}c[l’k = LkEArP__iEEA” ;qi (Li )j

trong do: k=2, 3,..., n.

O day, ham f, (Ln) dugc x4c dinh theo biéu
thte (1), cac ham f, (Lk) con lai duoc xac dinh
nho céc quan hé d¢€ qui.

Thuc vay, vi ring

f(L)=min %)+ min [Z%(Lf)j
LieA, Ly €Ay Lyeh, \i=k+1
biéu thirc

min Zn: q,(L,)= frea (Lzm )

Lk+] EAkH "‘Lu EA” i=k+1
¢6 thé viet nhu

fill)= min (g, (L )+ fralLea ] @0)
Phuong trinh (20) 1a phuong trinh ham s6 co
ban ctia quy hoach dong, dugc sir dung khi xac
dinh cau trac t6i wu cua chu trinh stra chita cac bd
clia phuong tién. Tir n6 thiy ring cac chi phi don
Vi téng cong cho viéc phuc hdi céc bd phan, ké tr
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bd phén tht k, s& khong tdi thiéu, néu cac chi phi
don vi téng cdng cho viéc phuc hdi cac bd phan,
bét dau tir bd phan thir (k+1) 1a khong t6i thiéu.
Noi cach khéc, néu cac bd phén i (duge sip xép
vao cAu truc cua chu trinh sira chira) co cac chi
phi don vi tong cong 1 khong tdi thiéu, thi cac
bd phan (i+1) ciing khong thé xdy dung duoc ciu
tric t6i wu cho chu trinh stra chita.

Trén day la thuat todn quy hoach dong, cho
phép tim QT (L1)' cac chi phi don vi tdng cong
tdi thiéu cho viée phuc hdi tit ca cac bd phén
dugc xem xét ¢ chu ky stra chira ¢ dinh cta bd

phan thtt nhat L, va tiép theo do la gid tri tdi
2 . *
thiéu cia ham muyc tiéu g .

Céc tinh toan dwoc bt ddu tir viée xac dinh
cac chi phi don vi ti thiéu cho viéc phuc hdi bo
phan tht n theo biéu thic (19). Ky higu L, 1a
mot gia tri ti wu ndo d6 cua chu ky stra chira ctia
bd phan thir n, twong tmg véi cac tdng chi phi
don vi ti thiéu cho viéc phuc hdi bd phan thir
nhét, thir hai cho téi bd phén thtr n, néu khi do
cac chi phi don vi tong cong cho viéc phuc hoi
cac bo phan 1,2,..., (n-1) 1a tbi thiéu.

Mot cach tdng quat, néu cac chu ky sira chita
ctia bd phén thir k hodc (k1) lién két véi nhau
boi hé s6 bdi va cac chi phi don vi tong cong cho
viéc phuc hdi cac bd phéan, bao gf)m ca (k-1), 1a
t6i thiéu & chuky L, | da cho, thi L, l1a chuky
stra chira ciia by phan k, ma n6 1am tdi thiéu cac
chi phi don vi téng cong cho viéc phuc hi cac bd
phan bao gdm tir thir nhat dén ca thir k. Nhur véy,

chu ky stra chira Lk s€ xac dinh chién luogc stra

chira t&i wu cho chu ky L,_, dacho.

Chién lwgc siva chita & day duoc hiéu 1a sy
t6 hop cia cac hanh trinh giita céc 1an sira chira

ctia bo phan thr ( k£ —1) va b phan tha & (vé6i
k=234,...,n).

Khi di xac dinh dugc ham fn(Ln) & bude
thr 2 cta qua trinh t81 wu ho4, tién hanh x4c dinh
céc gia trj cua ham f, (LH) nh& quan hé (20).
Mubn vay, l4n luot cb dinh chu ky stra chita cua
bd phan ( 7 —1) va tién hanh tinh cho cic chu

ky stra chira L,

anl (Lnfl ) = qnfl (Lnfl )+ fn (Ln )’ (21)

Nhu vdy, céc dai lugng (L,H) chinh 1a
cac chi phi don vi téng cong cho viéc phuc hdi
cac bd phan véi s6 hiéu (n—=1)va n &chuky
stra chita s6 dinh L, | va & cacchuky L, € A,,

ma chiing boi s6 v6i chuky L, | di cho.

Dé don gian cach viét, ta ky hiéu

éﬂ*] (Ln—l ) = min Q”’l (Lnfl)

LII EAH

=q,1(L, 1)+ min f,(L,). 22)

& chu ky sira chita ¢ dinh L,

Sua (Lnfl ) = Qn—l (Ln—l )

Dong thoi, nhd cic ham f

o (L;H ) , tién
hanh xéc dinh cac chu ky sira chira t6i vu L, cia
bd phan thit n. Luu y ré’mg, d8 xac dinh céc gia tri
cua f, (Ln_l ) chi can biét cac ham f, (Ln) ddi

voi tat ca cac L, € A, |, co xét t6i viée cac

chu ky stra chita ctia bo phan thir (7 —1) va tha

7 1a boi so cua nhau.
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Tiép theo, st dung phuong trinh (20) ta xac

dinh gi4 tri cia ham f, , (Ln—Z) va cac chién

n
lugc stra chita tuong Gmg L, dbi véi cac chu ky
sira chita L, , € A, ,, ma ching boi sb véi
L, , €A, . Thutuc nay duoc tiép dién lién tuc

cho t6i khi tinh todn céc gid tri cia Q; (L, ).

Theo cong thirc (18), véi L, = L, thuc hién

chuyén tiép tr cac ham f, (Lz) sang Q) (Ll)
va tir d6, tién hanh xac dinh cac chu ky stra chira

t6i wru cua timg bd phan Lj )

Céc tinh toan theo qui trinh dugc mo ta trén
day lién quan dén viéc tinh toan quan hé (20) voi
khdi lugng kha 16n, dac biét 1a néu khi n va s

boi s6 X, dugc xéc dinh theo biéu thic (10), 1a
déng ké. Vi véy, qui trinh tinh d3 néu cin dwoc
thuc hién nho may tinh véi b nhd ngoai 16n, cho
phép luu giir déng thoi gia tri cua cac ham

qk(Lk)’ fk+1(Lk+1)= fk(Lk) va Q:(L1)~

4. KET LUAN

H¢ théng sua chita phuong tién can phai duoc
xay dung co xét tdi cac diéu kién khai thac cu
thé, nghia 1a can tinh dén khong chi cic hanh
trinh giita cac lan stra chita, ma ca khdi lwong cac

cép bao dudng stra chira duy phong ¢ ké hoach

va so dd gian cach cua chung. Tir do6, vai timg
loai phuong tién khac nhau va tai timg don vi van
tai cu thé, chu trinh sira chita s& phai ¢6 cAu trac
khac nhau.

Thuat toan trén duogc Ung dung cho cac bd
phén bi hao mon cia phuong tién van tai thong
qua khao sat hao mon & diéu kién khai thac cu
thé va tinh toan céac chi tiéu d¢ tin cdy twong tng.
So dd giai thuat va chuong trinh tinh toan véi sb
liéu minh hoa s& duogc trinh bay trong céac bai viét
tiép sau.

Bai viét nay cing vdi cac két qua nghién ctru
[3, 6] la phén chuén bi cho béo cdo cia d& tai
nghién ctru “X4ay dung phin mém Téi wu hoa
thoi han sua chita PTVT trén co s& d¢ tin cay
tham s6” duoc tai tro béi Pai hoc Qudc gia
Thanh phé H6 Chi Minh (VNU-HCM) trong
khudn kho dé tai ma s6 C2014-20-04.

Loi cdm on

Téac gia xin chan thanh cam on GS.TS. P
Puc Tuén, truong Pai hoc Giao thong Van tai,
Ha Noi, da tan tdm hudng dan va dong vién rat
nhiéu trong qua trinh thuc hién d& tai Nghién ctru
ti wu hoa thoi han bao dudng, sira chita phuong

tién van tai trén co so ly thuyét do tin cay.

Cong trinh dugc hd trg thuc hién tai Phong
thi nghiém trong diém Diéu khién s6 va Ky
Thuat Hé théng (DCSE-Lab), Truong Pai Hoc
Bach Khoa, PHQG-HCM
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Optimizing repair interval of vehicles at a
given level of reliability parameters

intervals.

e Vo Trong Cang

University of Technology, VNU-HCM — vicang@hcmut.edu.vn
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ABSTRACT:

The maintenance system should be built taking into account the specific exploiting
conditions, that is, to take into account not only the running distance between repairs, but the
volume of the planned maintenance was made (both preventive and corrective) and their

The paper presents principles and algorithms to optimize the meantime between

repairs for the components of vehicles at a given level of reliability parameters. This algorithm
can be applied to the worn parts of vehicles through the attrition survey in the specific
exploiting conditions and calculating the reliability indices respectively.

(1]

[4]

Keywords: Optimizing, Repair Interval, Vehicle, Reliability.
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