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LOI GIOI THIEU

Giao trinh Quan Iy va ky thudt bao tri do dwoc bién soan dua theo chuwong
trinh dao tao danh cho hé cao ding cdc nganh thuéc Khoa Céng nghé Co khi,
Trieong Cao dang Ly Tw Trong Thanh phé Ho Chi Minh.

Gi&o trinh Qudn Iy va ky thudt bdo tri dwoc bién soan nham muc dich phuc vu
céng tac giang day, hoc tdp cho sinh vién hé Cao dang va la tai liéu tham khéo cho

can bo ky thudt cac doanh nghiép co khi

Gido trinh dwoc trinh bdy ré rang, kém theo nhitng hinh vé minh hoa cu thé
va nhitng hwéng dan can thiét givip cho sinh vién c6 thé ndm viing va theo sdt ndi

dung mon hoc.

T6 Co dién-Co dién tir xin chdn thanh cam on Khoa Cong nghé co khi,
Truong Cao dang Ly T Trong Thanh phé Hé Chi Minh, cdc doanh nghiép, cong
ty, xi nghiép trong nganh co khi ¢6 méi quan hé mdt thiét véi Khoa va Nha truong
da tao diéu kién va givip do cho nhém tac gia hoan thanh nay.

Trong qud trinh bién soan sé khéng tranh khéi nhitng sai sét. Té Co dién-Co
dién tir xin chdn thanh nhédn gép y tir nguoi doc. Moi y kién déng gop xin giri vé To
Co dién-Co dién tir, Khoa Céng nghé co khi, Truong Cao dang Ly Tw Trong
Thanh phé Hé Chi Minh.

Thanh phd H6 Chi Minh, ngay 17 thang 01 nim 2017
Tham gia bién soan: TO CO BIEN-CO BIEN TU
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Chuong 1-
LICH SU BAO TRI THE GIOI,
' VAITRO VA THACH THUC

Lich st bao tri

- Bao tri d3 xuét hién ké tir khi con ngum biét six dung may moc, thiét bi, cong cu.
- Moi du'oc coi trong dung mirc khi c6 su gxa tang khéng 10 v& sé lucrng va chung

loai cua cac tai san ¢ dinh nhu may méc, thiét bi, nha xuong trong san xult cong
nghiép (vai thap nién qua).

- Theo tap chi Control Megazine (October 1996) céc nha san xuét trén toan thé
gidi chi 69 ti USD cho bao tri mdi nim va con sb nay s€ khoéng ngiing gia ting
MAINTENANCE - BAO TRI

Thé hé thir nhit: Bt diu tir xa Xuwa mai dén dAu chién tranh thé gidi thir II
- Céng ngh1ep chua duoe phat trién.

Méy moc don gian, thoi gian ngung may it anh huO'ng dén san xuét,

- Cong viéc bao tri ciing rat don gxan

- Bao tri khong anh huorng 16n vé chét luong va ning suat.

Y thirc ngan ngua chc thiét bj hu hong chua dugc phd bién

- Khéng cin thiét pha1 co cac phu(mg phap bao tri hop 1y

Bao tri mang tinh stra chita khi ¢6 hir hong xay ra

Thé hé thit hai: Moi thi da thay dbi trong subt thoi ky chién tranh thé gioi thir 11

- Nhu cdu sir dyng hang hoa tang, trong khi ngudn nhan luc glam

- Vao nhitng nam 1950, may moc céc loai dd duge dua vao san xuét nhidu hon va
phirc tap hon

- Quan tAm nhiéu hon dén thoi gian ngirng may

- B4t dAu xuét hién khai niém bao tri phong ngira ma muyc tiéu chi yéu 1a giir cho
thiét bj luén hoat dng ¢ trang thai 6n dinh chivr khéng phai sira chiva khi ¢6
hw hong

- Nhitng ndm 1960 giai phap nay chu yéu 1a dal tu lai thiét bj vao nhitng khoang
thdi gian nhét dinh.

Thé hé thi ba: Giita nhirng ngm 1970, cOng nghiép thé giéi da c6 nhitng thay dbi
16n lao

Nhirng mong doi méi:

PHAT SINH NHUNG MONG DOI VE BAO TRi

TRUGNG CAO DANG
LY. TU TRONG TP.HCM

THU VIEN

.







Thé hé ther ba:

Kha ning sén sang cao
‘hon ,

A thnen:

2 Chét luong Sén’k phim t&t
- hon :

Khéng thlét hai,véméi
~ trudng

Thé hé thir

el R
nhat: | Tuoi tho dai hon
Stachita | ® Ty tho dai hon Sir dung chi phi bao tri
khi may hu hiéu qua hon

B Chi phi thip hon

Nhirng mong d¢i méi :

Thoi gian ngimg may ludn ludn anh hudng dén ning luc san xuét (giam san lugng,
tang chi phi van hanh va gdy tr& ngai cho dich vy khach hang)

Vao nhimg nam 1960 va 1970 diéu niy d& 14 mot mdi quan tAm 16n trong mot sé
nganh cong nghiép 16n nhu ché tao may, khai thac mo va giao thong vén tai.
Nhirng héu qua ctia thoi gian nglrng may lai trdm trong thém do cong nghiép ché
tao thé gidi c6 xu hudng thyc hién cac hé théng san xut ding lic (Just -In -Time),
Vao nhitng ndm 1960 va 1970 diéu nay d& 1a mot méi quan tAm lén trong mot s
nganh cdéng nghigp 16n nhu ché tao may, khai thic md va giao thdng vén tai.

- Nhirng héu qua cta thdi gian ngirng may lai trAm trong thém do cong nghiép ché
tao thé gidi co xu hudng thyc hién cac hé thdng san xuét ding lac (Just -In -Time),
- Vao thang 6/2000 chi mét gid mAt dién da 1am cho cac cong ty tin hoc & Silicon
Valley (M¥) thiét hai hon 100 triéu d6 la.

- Vao thang 6/2000 chi mit gio mét dién da lam cho céc cong ty tin hoc & Silicon
Valley (My) thiét hai hon 100 triéu d6 la. ‘ ‘

Nhimg hu hong ngay cang gy cac hau qua v& an toan va méi trudng nghiém trong
trong khi nhfing tiéu chudn & céc linh vyc nay dang ngay cang ting nhanh chong
+Tai nhidu nude trén thé gidi, di cb nhiing c6ng ty, nha may déng ctra vi khéng
dam bao céc tiéu chuin vé an toan va méi trudng.

+ Pién hinh 13 nhitng tai nan va rd ri & mot s6 nha may dién nguyén tr da 1Am
nhiéu ngudi lo ngai.
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VAITRO CUA BAO TRI
% Phong ngira dé tranh cho may moc bi hong.
% Cuyc dai hoa ning SUAt.
% Lam cho tu01 tho cua may lau hon nho dam bao hoat dong diung yeu ciu
% Nang chi sb kha ning s&n sang cta may cao nhit va thoi gian ngirng may it
nhét dé chi phi bao tr1 nho nhét.
& Téi vu hoda hidu sudt clia méay
< Lam cho may moc van hanh c6 hiéu qua véa 6n dinh hon, chi phi van hanh
it hon, ddng thoi lam ra san phim dat chét lugng hon.
¢ Tao ra moi truo’ng lam viéc an toan hon.
NHUNG THACH THUC POI VOI BAO TRI
K¥ thuit cang phat trién, may moéc va thiét bi sé cang da dang va phuec tap hon
Nhirng thach thirc chu yéu dbi v&i nhitng nha quan ly bao tri hién dai bao gbm:

> Lya chonky thuat bao tri thich hop nhat.

»  Phén biét c4c loai qua trinh hu hong.

> Dap ng moi mong d¢i clia nguoi chu thiét bi, ngudi sir dung thiét b va
ctia toan xa hoi.

» Thuc hién cdng tac bao tri cd két qua nhét.




> Hoat dong cong tac bao tr1 VO’l sw ho tro va horp tac tlch cuc cla moi ngu(n
- ¢0 lién quan
Quadn ly bao tri hién dgila b
4 Giit cho thiét b lubn hoat dong 6n dmh theo hch trinh ma bo phén san Xuft
dz 18n ké hoach.

s Thiét bi phai s&n sang hoat dong dé tao ra cac san pham dat chét lugng.

f ?%— Nha quan ly bao tri va san xut phai xac dinh dugc chi so kha nang san
séng d8 tir d6 d& ra chi tiéu séan xuét hop ¥ nhét

b




TONG QUAT VE CAC CHIEN LUGCBAOTRI

M o
ey

Baotrikhdncdp  RCM  TPM “Bio tri chinh xac



-Nbam ngn ngira hy hong xay ra bing .
cach tac gong va cal thién mot cieh true tigp |
trang thai vat v cla may moc va thiét bi.
- Nhifng cong viée bao ti phong nglra trug
trép thay thé céc chi tiét, phu ting, kiém tra
cdc bo phan, béi tron, thay dau ma, lau chui,
| 1am sach may moc... . theo ké hoaeh hoae
.| chiwaing trinb dinh s&n.

- Cac hoat dong bae tri PNTT thudma mang
o tinh dinh k¥ theo théi gian hoat dong, 0 san
£ pham, s km dj chuyén,...duoe goi 1a bao tr
dinh k¥ (Fixed Time Maintenance-FTM).




Ky thuat glam sat tmh trang“_’,~"" ~' ' ,_ ’» =

Glam sat tmh trang chu quan Thuc én bang cac g1ac quan cua con ngum nhu

1,trang khong 11en uc: o ' :
1rﬂr1 trang lién tuc Duorc thuc hlen kh1 thm glan phat trién hu

. Phu ong phap ndy can it nguoi hon nhung thxet bi dat tién hcm va
ban than thlet b1 cung cin duorc bao tr1 .
Trong hé thong bao tri phong ngira dya trén g1am sat tmh trang thuorng 70% cac
hoat dong 13 chil quan va 30% la khach quan, 1y do 12 vi c¢6 nhitng hu hong xay ra
va khong the phat hién bang dung cu.

Bao trl cai txen Butorc tlen hanh kh1 can thay dbi thlet bi cung nhu ca1 tién tinh
trang bao trl. Muc tiéu ctia bao tri cai tién 12 thiét ké lai mot s6 chi tiét, bd phan va
toan bo thiét bi

Bao tri chinh x4c: La hinh thirc bao tri thu nhap céac dir 1iéu cia bao tri du doan
dé hiéu chmh mdi tmong va cac thong sb van hanh ctia may, tir d6 cyc dai hoa
nang suat hiéu suit va tudi tho clia may.

Bio tri dir phong: Trang bi thém mdt hodc mot s thiét bi dé khi may bi ngling
bét ngd dung cai c6 sn dé thay thé.

Bao tri ning suit toan b TPM: Thuc hién boi tat ca cic nhén vién thong qua
cac nhém hoat dong nho nhim tang tbi da hi¢u sudt sir dung may moc th1et bi.
TPM tao ra nhirng hé théng ngin ngira tbn thit xiy ra trong qua san xu4t nhim dat
~duge myc tiéu " khong tai nan, khong khuyet tat, khong hu hong" TPM dugc 4 ap
g dung trong toan bo phong ban va toan bd cac thanh vién tir ngum lanh dao cao

- nhét dén nhung nhan vién truc tlep san xuat

Bao tn tap trung vao do tm cay CBM :

La mot qua trinh . mang tinh hé thong dugc 4  ap dung dé dat dugc céc yeu cAu vé& bao
tri va kha ning sin sang clia may moc, thiét bi nhdm danh gid mdt cach dinh lurong
nhu cau thuc hidn hodc xem xét lai cac cong viée va ké hoach bao tri phong ngira.

Phong ngira hay sira chira?
Tinh huong

Mot thiét bj duge st dung trong thoi gian 14 thang voi phan b6 s6 hu hong n hang
thang nhu sau.



Thang I R BB 5 6 7 B b o i1 12 13 |4
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Coéng ty hién dang st dung bao tri hu hong MBi khl hu héng, chi phi stra chira
trung binh 13 6 triéu dong Cong ty hién dang cén nhic str dung phuong phap bao
tri phong ngira, bang cach ki hop dbng v6i 1 don vi bao tri bén ngoai, vdi chi ph1
bao tri hang thang 14 5 tr dong Sau khi bao tri phong ngla, cong ty ky Vong s6 1an
hu hong hang thang ctia thiét b 1a 0,5.

Theo Anh/ch1 cong ty nén chon giai phap nao‘7
Giai

Tong sb hu hong
o oa= (1*5)+(2*3)+(3*2)+(4*1) e
Trung binh s hu hong héng thang:
N =21/14 = 1,5 140/ thang
Chi phi béo tri hu: h(")ng trung biﬁh hang théng'

CPBTHH = 1 5 * 6 9 (trleu dong/thang)
Chi ph1 bao tri phong ngua trung binh hang thang

CPBTPN ,—,—.O,S *6+5 =28 (tridu dong/thang). .

Vay cdng ty nén chuyén sang bao tri phong ngira.



: Chu’o{ng 3' .

: DO TIN CAY i
KHA NANG SAN SANG & HIEU QUA THIET BI TOAN BO (OEE)

L Do tin- ciy R \ :

- o= Xac suat cua mot thlet bi, ch1 tiét, he thong hoat dong theo chuc néng dat
- yéuclu trong khoang thm glan Xac dlnh va dum mot mét d1eu kxen hoat
dong cuthé

sk Thudc do hiéu qua hoat dong cua mot hoac mOt he thong thlet bi (chat
lwong san pham, kha ning 101 nhudn, ning luc san xuat) (Hiéu suét nha
may)

“ LA y&u td quan trong trong cong tac bio tri bdi vi do tin ciy cia thiét bi
cang thép thi nhu cAu bao tri cang cao

Thudce do P9 tincly ? Ty 1€ hu hong (Failure rate) va Thoi gian hu hong
trung binh (MTBF/MTTF)

- MTBF applies to equipment that is going to be repalred and returned to
service

- MTTF to parts that will be thrown away on failing

Huw héng? 1a su pha hiy dot ngdt di&n ra cyc bo trén bé mit ma sat hay cac
chi tiét chiu luc ubn, kéo, nén, xoin. Khi bién dang déo vuot qua gigi han
cho phép. Trén mot thé tich vi md cua vét liéu, lam suy giam chirc ndng
lam viéc ctia c@p ma sat hay céc chi tiét, cum chi tiét

Nguyén nhan hu héng



Chu quan: Va quet, lam viéc qua tai, tac dong clia tai trong dong, tac dong :
- clatai trong phy, tai trong dot Xuét..., gay ra céc vét nut, v& thdn may,
 X04n thanh truyen & tryc khuyu, gay troc, me cac banh rang va 6 1an bi
‘Khéach quan' Hu hong do hao mon: Ma sat gma céc bé mit lap ghép cua
d6i chi tiét, tinh chét clia kim 1oa1, 13 nguyen nhén 1am thay 601 kich thude
va hinh dang cta chi tlet Gifra cac mit ma sat cua doi ch1 tiét xudt hién céc
hat mai, bao mon céc b& mit hodc tao thanh céc vét xuée.

Hién tuong hu hong ny thuong thiy & céc chi tiét c6 mat tru nhu: Xilanh,
tryc khuyu trong dong co; Cac khép ndi cau cac khép ndi then hoa trong
truc céc- ddng, cac banh rang trong hop s6... - Hu hong do héa nhiét: Do
nhiét d6 trong céc 6 ma sét; trong hé thong lam mét ctia dong co; Do tac
dong ctia cAc tap chét c6 hai 1An trong ddu m&, nhién liéu; Do su thay ddi
khi hdu méi trudng

Céc ham s6 vé do tin cay (R[t]), t¥ 1¢ hu héng (A) va thoi gian hw héng trung
binh (MTBF/ MTTF)
Ham so d¢ tin cdy




i  V1 du 3.
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, J\. ty le hu’ hong khong 601 cua thlet bl 5

Mé&éf
Rty =¢ 0

: Ham s0 ty 18 hu héng AD):

" ',“"\,The cong thuc [3 2] vio [3 1] ta du’o’c ham so do tm cay

' Gia sl rang sb 1An hu hong ciia mdt thibt b: co khx thi duo’c phan bo
] “':‘j‘theo ham mil. Vi vay, ty ] 1& hu hong‘cu’a thlet bl e

Ty 1€ hu héng cia thiét bi thi dwge dinh nghia nhu sb lan thlet bl sw cb
trén don vi thoi gian. Ty 1€ nay thay dbi trong suot vong doi thiét bi va
néu gm lambda (M) 1a ty 1€ hw héng va vé Ién as thi thi as thi nay cé

dang bdn tim.
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: Lap dat khong dung

- Thiéu chdt bditron
Cod cac tap chét 1dn vio trong vong bi
Trong vong bi c6 nude
: go1 do khong nhan

Nguyén nhin hw héng trong giai doan lip dit thir nghiém

Quan Iy chét lwong kém
Vit liéu khong tuong xiing
Phuong phép st dung khong dung
Céc thong s6 k¥ thuét thir nghiém kém
Vuot qua ting sut
Lip dat khong dung
Qué4 trinh san xuit kém
TN cudi ciing khong hoan tdan
bong gbi/ luu trit sai
Tap hudn k¥ thuat kém

Ty le hw hong - Failure Rate - )

Don vi co bin do lwong cho df tin cay




Theoi gian hw héng trung binh (MTBF/MTTF) :lakhoang cach trung
binh gitta cdc lan hu héong

Vi du: Gia st réing d6 tin cay ctia 1 thiét bi co khi dugce cho bdi:

Trong dé:
2.=0.0004 !mlgm

; Tam quan trong cua ﬁo tm cay
D} tin edy c6 mot y nghia hét sire quan trong ddi véi cdc hé thong 16m nhu
mdy bay, phi thuyén, ddy chuyén sdan xudt cong nghiép,...

- D& dam bao d tin cay toan hé théng trude hét cin thiét ké dam bao do
tin cAy riéng cho cac thanh phén trong hé thong.



- bo tin cdy cua san pham phal duorc thé hlen bang kha nang san pham
hoat d6ng hoan héo trong thdi gian xé4c dinh cy thé ‘
P tin cay cua hé théng

, He thong noi ttep

~ Néu mét thiét bi ngung thi ca
H¢ thong song song

e Tat cé cac thlet b1 6u0c 1
thoi diém. N ~

-Néu ngung mot trong céc thiét bi thi cac thiét bi con lai van hoat dong
duoc nén tdn thit khong nh1 .
H¢ thong dy phong , AR L
Mot thiét bi dang hoat dong va k thlet bi dang 4] che do du' phong
H# thdng ndi tiép:

a1{ci‘mg mot

D& tinh dd tin ciy trong hé 'thénghéi tiép ta ding céngthu’c -
Rs=R1.R2.R3...Rn

So d6 khdi ciia hé théng ndi tiép ctia n don vi

Trong d6:

Rs: dq tin ciy hé thong

n: s6 don vi trong hé théng

Ri: d9 tin cly ciia don vi/ khm I(i=1,2 3,...,,11)
As(t) = tj I& hw hong ciia hé théng

Trong dé:

Rs: d9 tin ciy h¢ thong

n: s6 don vi trong hé théng

Ri: d9 tin cAy clia don vi/ kh§i I (i=1,2 13500 0510)
As(t) =ty 1& hir héng ciia hé théng

MTTFs =1/ As , ta duge:

MTTF = — 5-=10.000¢

Hé théng song song: )
D3 tin cdy trong hé thong song song dwge tinh béi

TRUSNG CAD DANG
LY TU TRONG TP.HCM

THU VIEN




JaleRY

Trongdé: :
- Rps: = D0 tin cdy hé théng song -
n = tdng sb don vi trong hé théng

H¢ théng song song n don vi

Vi du: , .

M6t mé&y bay c6 2 dong co hoat dong doc lap. It nhat mot dong co phai
hoat dong binh thudng dé may bay van bay. Do tin cdy cia dfng co 1 va
dong co 2 lan luot 14 0.99 va 0.97.

Tinh x4c suét ciia cac chuyén bay thanh céng ctia may bay

Rps = 1-(1-0.99)(1-0.97) =0.9997

Viy ty 1 bay thanh cdng cia mdy bay 12 99.97%

H& théng hdn hop (nbi tiép- song song)

Chuyén sang hé thdng ndi tiép tuong duong:



He thong du phong:

‘ Trong mot s6 truong horp cin hen ket chc th1et bi dirng canh nhau trong hé
thdng. Trong hé thong du phong thi khéng can thlet phai cho cac thiét bi
hoat dong tai _cung mot thm dlem 'C6 khi chi cAn mot thiét bi hoat dong 1a
dt va cac thiét bi con lai vAn ndm chd dwoc khoi dong trong truong hop
thiét bi dang hoat dong bi ngiling. Trong hé thong c6 tdng sb don vi la (k+1)
D6 tin cdy cua hé thong du phong:

Trong do,
Rsbs = d¢ tin cdy h¢ thong du phong & t




b
+
-

He thong dy phong (k+1) may ;
Cho sb 14n hu hong clia may 12 ham mfi, dat K(t) =)\, theo cong thuc trén ta
co:

Trong d6: MTTFsbs = Thoi gian trung binh hu héng cta hé théng du phong
Kha ning san sang (K}

Chi s6 hb trg bao tri:



Chz so ho tm bao tri c‘z’ucrc do bing z‘hm gzan cho dm trung binh doz vm
cdc nguon lyc bdo trz khz may ngitng (MeanWa1t1ng Time (MW’D Chi s

bao trd, trong
&u cau de bao tri

Chi s6 kha ning bao tri dugc tinh bing thdi gian sira chita trung binh
(Mean Time To Repair-MTTR). Thoi gian stra chita trung binh chju anh
huédng rédt 16n dén céc ban ve thiet ke.

Be ting chi s6 kha mmg sdn sdng cin tang chi s6 tin cay va gidm chi sé
hé tro bédo tri va chi so kha ndng bdo tri.
MDT: thoi gian ngling may trung binh = MWT+ MTTR
Trong thyc t& hai chi sb MWT va MTTR ngudi ta it théng ké ma chi thdng
ké thoi gian dirng méay mdi 14n va sb 14n ding may trong mot khoang thdi.
gian san xult nao do. Tt d6 co thé tinh duoe:

Tdm : tong thoi gian dung may = Tdm1+ Tdm2+ .....+Tdmn
a: Téng sb 14n dung may : D

NANG SUAT VA CHI SO KHA NANG SAN SANG

@ Chi 56 kha nang san sang anh hucmg rat lorn den nang suat trong qua
trinh san xuét. e o e :

@ Tbn thét do stra chua bao tri, cac ton that vé chat hrong, tho1i gian chay
khéng,...cling 4nh hudng dén ning sudt .

@ D& sir dung 100% nzing huc, chi s6 kha ning sin sang phai dat 100%.

@ Chi s6 kha niing s&n sang cang thip thi san hrong cang thip

TINH TOAN KHA NANG SAN SANG-




Trong d6: A - Chi's kha ning sin sang
Tha - Tong thoi gian may hoat dong
Tam - Tong thoi gian ngirng may dé bao tri
Neu g01 T 1a thO’l glan san xuat
T = That Tam
Tha = That +Thaz +Thast... + Then

Tam = Tam+Tam2+Tama+.... + Tdmn

Vidu: néutacé 3 Ian dung may va biét thdi gian coa mdi 1an dirng may
cling nhu khoang cach gitra nhitng 1An hu hong ta c6 thé tinh dugc:

Vi du: Bxet tmh trang hlen tai cua mot may nhu sau:

Thd =940h Tdm=160h  a=70 1An, biét thoi gian chd gép doi
thoi gian sua chita,

Hay tinh kha nang san sang A7 MTBF‘7 MDT?




MTTR=0,77,k  MWT=153 h

Hleu qua thiét b1 toan bo - ‘
‘Overall Equipment Effecuveness (OEE)

6 ton that 16n

Equipment Six Big Losses

Theo Nakajnrna 1988 can xem xet séu ton that 16n khi tmh toan OEE
Tén thét do thiét bj sy c6/ hong thi duoc tinh nhu t3n thét thoi gian khi
. néng suét giam , va ton thét chét lu'orng do san phamkhuyet tat
Ton that thoi ¢ glan do cai dat/ didu chinh 12 két qua ctia thoi. glan dung may
VA san pham khuyet tat xay ra khi ket thic san xuat loa1 sén pham dd va cac
thiét b; dugc didu chinh dé dép tmg yéu cdu san xuat loai | san phdm khéc
3. Tén thét do may chay khong hoic gi4n doan ngan x4y ra khi san xut bj
gian doan béi mot sy <0 tam thoi hodc khi mot may chay khong tai
4. Ton thét do giam toc d6 13 su khac biét gifta téc d6 thiét ké va tbe do
hoat dong thuec t& cua thiét bi




5. Nang suat glam xay ra suot g1a1 doan dau tu kh1 khon dong den 4n dinh,
khiém khuyét chit hm’ng va lam lai san pham 1 nhung ton that ve chét
hm’ng do bi hong héc thiét bi san xuét.

6. Tdn thét do khoi dong may

Total (cale;idar} time (T0)

~ Planned (target) time (T)

o ‘ t
& 2 e — el osansosdn
~ Available time (T2) o , ) J
Operating (used) time (I3) 3
2 Goooos
Net operating time ov uptime (T4) t4
Productive time (T5) t5

@ T i 4--:-.

Non-productive time (T1)
chloEQCQGOQQQQQOOOOOGOQOIO'S%

Total ime losses

t1 = Planned down time, - t2 = Unplanned down time, {3 = Standby time
4 = Speed losses time, 15 = Quality losses time.




3. Ty 1¢ chét luong (Qr)

i gian — Thoi gian dirng — thoi gian cho

OEE trinh d¢ thé glél
OEE trinh do thé gi6i 1a tiéu chuln & so sanh OEE cia cong ty. % OEE
trinh d¢ the gio’1 dugc trlnh bay trong bang duéi day (Kailas, 2009 )

Do ludmg OEE rét ¢6 ich trong viée x4c dinh cac ngudn gdy ach téc, ra cac
quyét dinh dau tur thiét bi va gidm sét tinh hidu qua ctia cac chuong trinh
ting ning sult thiét bi.

Giai phap ting OEE



Téng A PE va Qr
+ Tang A bang cac g1a1 phap loal bo nhung nguyen nhan gay ra hu: héng va
giam céc loai thoi gian cho T RS
Hai nhom g1a1 phap quan trong
- Nhotuvin

- Ap dung hé théng quén ly bao tri bing may tinh CMMS- Computerized
Mamtenance Management Systern

didu trl)

- 1. Danh gid higu qua bdo tri ctia doanh nghi¢p bang b6 30 chi s§ hoic bd
300 chi s6 hiéu qua bao tri (Chan doédn bénh)
2. Phan tich nguy€n nhan gbc ré ctia cac chi so yeu kém (phan tich bénh)
3. P& xuft nhung g1a1 phap cai thlen cac ch1 so yeu kem ( dua ra phac db

4, Trién khax cac g1a1 phap cai th1en ( didu tr1 benh)

Vidu ong dung:

Sau déy la s0 liéu cho hai chi t1et ctia hai thiét bi, cé ciing chirc niing nhur
nhau va qui trinh stra chira la gibng hét nhau:

DbVT: gio
Céc thong s6 Thiét bi 1 Thiét bi 2 (gid)
“MIBF 285 485

Thoi gian cung 14 14

cép phy ting

Thoi gian sua 1 1

chira ‘

Thoi gian san xudt| 3000 73000

Giai
Thiétbil

'Chu ky lam vige : 285 g + 14 g+l g 300 g

Tong thoi gian san xult 3000 g
S6 1an ngu’ng may: 3000g/300g =

Thoi gian ngling may = Thoi gian doi (cAp) phu tiing + Thoi gian stra chita

“(14g+1g)x10—150g

Chi sb kha ning sin sang:

((3000 - 150) / 3000 ) 100 = 95 %

Thiét bj 2




- Chuky 485g+14g+1g SOOg

S6 lan ngung may: 3000 g/500g = 6 1n
Thoi gian nglrng may = Thoi glan doi (cap) phu ting + ThO’l gian stra chita

“—(14g+1g)x6 90 g

Chi s6 kha ning san sang

~(3000- 90)/3000)100 = 97%



Chwong 4. BAO TRI PHONG NGUA

PREVENTIVE MAINT ENAN CE - PM

‘Bio tri phong ngira: Bio tri phong ngua hay bao tri ngan ngira 1a bét cir
mdt hoat ddng nao duoc thye hién dé kéo dai tudi tho ctia thiét bi va tranh
nhiing hu hong trude thoi han

Vi du: kiém tra thiét bi, bdi tron
didu chinh may, bao tri dinh k¥
thudng 14 thay thé chi tiét va
kidm tra du doan (bao tri du
doan)

Chién lroc béo tri ciia Holcim (HOLCIM MAINTENANCE STRATEGY)
H¢ thong bao tri Maintenance Management System (MAC)
MAC = MAintenance Cement

- TAm nhin: D& dat duoc tinh sin sang va do tin cdy cao, chi phi bao tri thip nhat
va ton kho phu tiing thay thé & mirc thap nhat.

- Nhiém vu: Dé thuc hién va nhét - quan cOng tac bao tri theo tiéu chudn héa hé
théng, k§ thudt, cong cu va thyc té

He thong MAC ho trg dfc e cho bio tri phong ngira ciia nha may
qua 2 cap dé:

4
A .

Jd Bdo tri phong ngira Cip # 1, giai doan dau, dbi phé véi cac van dé co

7 £

ban, trwéc khi tién t6i cap db tiép theo (Cip # 2)

1

Jd Bao tri phong ngira CAp # 2, vao giai doan ning cao
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Figure 1 MAC Process (System View)
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Figura 2 MAC elements (Foundation and Advanced)

KPI = Key Performance Indicator



Figure 3 Preventive Maintenance elements within the overall Maintenance structure

Lap Ké hoach va diéu db
Lap ké hoach: Tra 16i cac cau hoi
What is the scope of the work?
- How to do the work?
- What do I need (materials, tools, people, etc.)?
Piéu do: Tra 1o cac cdu hoi
= Who does the work?
- When to to do the work?



Production Plan -~ — & -Personnel
Maintenance | A . . & _Materials
Master || §peer T g -TOOIS
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Figure 4  Planning and Scheduling process
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Figure 5  Work Order flow, triggerad by the notification :
Ky thuit giam sat tinh trang: Gidm sét tinh trang 13 m6t qua trinh sir dung thiét
bi gidm séat nhdm x4c dinh tinh trang cta may méc dang lac hoat ddng hay lic

nging hoat dong



Uu diém:

- bam bao an toan may, nhat la cho céc thlet b1 quan trong -

- Cha dong va dam bao hch trinh san xvit. :

- Kha1 thac tb1 da cong sudt va thoi gian sir dung may

- Tiét kiém: Chi sira chita hay thay phu tung tuy theo tinh trang giam chi phi nhan
cdng va vat tu.

-bayla phuO’ng phap t01 wu, thudng dugc 4 &p dung trong c4c nha may doi héi tinh
an toan may cao va hoat dong hen tuc 24/24h nhu: hoa chat dién luc xi mang

N Q’C dlem : :
- Dau i cao vé th1et bi va kiém soat an toan, phan tlch va xir 1y d6 rung dong
nhu chinh 16ch tAm, c4n bing dong.

- Poihoi o ddi ngili can bd bao tri ¢ trinh d6 cao, hodc phai sir dung cdng ty
chuyén trach bén ngoai '

Nhén xét:

+ O cac nude cong nghiép phat trién, vGi sy canh tranh khéc liét va hach toan kinh
té chat chg, thi viée st dung hiu qua t8i da trang thiét bi ciing nhur nhén lyc la vAn
dé thue tién va ludn duogc cai tién dé dat t&i muc tidu; “Tang ning sult, giam gia
thanh”.

+ Giam chi phi bao tri 13 mdt trong nhitng bién phap dé dat t61 muc tiéu ndy. Theo
mot théng ké & Anh, nhitng nha may 4p dung phuong phép béo tri dya trén tinh
trang may (BTTTTM) giam duge trung binh 25% chi phi béo tri

+ Phuong phap BTTTTM tdn tai tir 1au, nhung trudce day, it dugc _ap dung trong
cdng nghiép dan dung, bai vi sy phire tap kho khan trong viée chin doan chinh
xac tinh trang may.

+ Cho dén nhiing ndm gin diy, nhd sy tién bd vuot béc trong cac linh vuc dién tt,
vi tinh va do ludmg, ddng thoi Vi su doi hdi ting ning sut, viéc 4p dung phuong
phap BTTTTM ngay cang phd bién va dang tirng bude thay thé phuong phép bao
trl dinh ky trong cic nha may.

Le1i ich mang lai tir béo tri dya trén tinh trang may.

= Néncong ngh1ep tiét kiém khoang 1,3 ti d6 la mdi nam — -chinh phu Anh
- Téng 5% khé néng sdn sang cta may thi c6 thé tang 30% niing suét

- Toan bf chi phi bao tri ctia mot d6i 20 chiéc tau khu truc d3 giam dugc 45%
(100.000 ddla mdi nam )- Hai quan Canada
- 12 thang k& tir khi bat dau 4p dung chuong trinh gidm sat tinh trang da giam 37%
chi phi trong cdng tac bao tri (Anh)- Chi ph1 BT ha xudng khoang 9-10 d6
la/HP/ndm (cOng nghiép hoa dau)- Ctr mdi 1 d6 la chi phi s& tiét kidém duge 5 d6 la
n6i chung va tir 10 dén 22 d6 la ndi riéng trong nganh nhya.



C'hz phz bdo tri trwc tlep Zrong cde nganh cong nghzep khac nhau trung bmk la
4% ciia cdc 2di san co dinh, thay déi tir 2,6% doi voi nganh cong nghzep dau mo
dén 8,6% d‘oz véi nganh c cong nghlep luyen thep
- Khicachu hong Xay ra dan dan sé lam thay dox cac dac tmh vat ly cua chi
tiét. : :

= Canphai 1hu thap va phan t1ch cac thong 56 ky thuat clia may méc, thiét bi
de dy dodn céc hu hong trude khi chung X4y ra. e i

Nhitng théng sb nay dugc goi 14 thong sé du do4n va hinh thanh trén co so bao tri
du dodn, cfing con dugc goi 14 bao tri phong nglra du doén (predictive preventive
maintenance), hoic bao tri tién phong (proactive maintenance) hay thudng hon 13
bao tri trén co sd tinh trang.

Tiéu chi chon may. de bao tri phong ngira
1. Chon may theo ton thit ning suét
% Hoat dong lién tuc.
Lién quan v&i mt qud trinh san XUuét.
Cé thiét bi lap dat song song hay du phong nhé nhét.
% C6 kha néng du trit san pham trung’ glan 161 thiéu.
C6 lién quan voi chire ning chuyén giao hay van chuyén san phdm mang
tinh quyét dinh.
2. Chon m4y trén co sé an toan
> May phat nd.

O 2,
ORI OO X

2,
R

»  Céc vat ligu nguy hiém ving ra vi hu hong.

>  Phuong tién dung cho van chuyén nhén su
Nhirng b phin nio nén gidm sat trong cac may da dwoc chon

L Co6 tinh quan trong v& do tin cay cua thiét b
sk Thuyc hién mo6t ché d6 1am viéc cao
4 C6 thoi gian bao tri thay thé holic sira chira dai
Tong quan vé cac phirong phép gidm st
Muc tiéu

©  Nhan biét cé ton tai mot van dé nao do?

©  Xéc dinh vAn dé d6 la gl ?
Gidm sat chi quan



, rNghe glam sat tleng on khong bmh thuong
‘Nhin: Giam sat 15 thung, khe ho, khoi, thay dbi mau sac
Sé: Giam sat rung dong, nh1et do khong binh thuorng
Ngiri: Nhan biét cac hién trong qua nhiét hode ro ri -

Bon phuO’ng phap co ban cua glam sat tmh trang

Gxam sat bang mit: Céc bo phan may méc duge kiém tra bang mét dé xac dinh
tmh trang cua chung :

,‘Glam sat hleu nang: Tinh trang cla mot chi tiét / mot may c6 the duoc danh gla
bing céch do hrdng cach thire thure hién cong viée da duge dy dinh ‘

Giam sat rung ddng: Tinh trang ciia mt chi tlet dang hoat dong trong mot may
dugc danh gia qua bién d9 va ban chét clia rung dong ma chung smh ra (Do doé
rung).

Gidm sat hat: Tinh trang cia bé mat chi tiét phu thudc vao tai trong va cb lién
quan dén chuyén dong, dugc danh gia tir cic manh v& do mon gay ra, thong
thudng nhiing chi tiét ndy duoc boi tron bing dau do d6 viéc thu thip va phan tich
manh v& do mdn dugc thuc hién thong qua khao sat dau bdi tron.

Phén tich rung dong

Tai sao chn phin tich rung &ong"
< Phéntich rung dong 1a cong cu hitu ich cho béo tri dur doan, chin doan hu
hong va nhiéu tac dung khéac
% Phan tich rung dong c6 kha nang ap dung cho tAt ca cac thiét bi co khi,
thudng 13 céc thiét bi c6 tbc d6 quay trén 600 vong/phut

Tac hai clia rung dong:
= C6 thé pha hity may néu d6 rung qui cao.
= Tang nhanh d§ hao mon, gidm thoi gian sir dung may.
= Giam chit lrgng san phdm.
=  Tiéuthu ndng luong ting.



~ibeconpting

Viéc kiém soat bao vé, phan tich chdn doan va xur Iy d6 rung 1a khau quan trong
nhat cia BTTTTM, nd cho phép:

= Bao vé may chdng su huy hoai;
= Xdéc dinh nguyén nhén gdy rung dong;
= Xt ly cac nguyén nhén gy rung dong.
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Phén tich rung dong con dugc sir dung dé danh gia luu lugng chét 16ng chay qua
8ng va bdn thiing & theo doi 1o ri va dé thuc hién cac cong viée kiém tra khong

pha huy dé tang do tin ¢y cho céc thiét bi quan trong nha may.
Mt s6 vi du vé rung dong

Yiirating Pumps

Wibratiig Bafts
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, *"IH‘ balanced machlna cc«mpnna‘r‘rsfﬁoriam ‘heav'y‘spots whv*h whenwﬁ

| rotated, exert & repeatmg force on the machire. Imbalance is often
uause,i by machining errors, non-uniform material densrt’f. varigtion
in bolt sizes, air covitics ln cest portz, missing boknos weights,
incorrect balenmng uneven electric motor w:ncﬁng aﬁd broken,
deformed cormced or dlﬂ:'y‘ fan blades

;Une;'-fen i
Crotor

’ "‘,kbﬂrrc}'z‘:léd tip
el

Wisaligned machine components oreale  “bending
moments” ywwhich whan rotgled, exert a8 repesting force on
the machine. Mizaligrniment iz often couzcd by inacourats
assambly, uneven floors, ther mal expansion, distartions dus

g,hto 1astenmg tarque and nmpmpsr mmmtmg 01 c.ouphngs e

i i
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F'cx'alh:l mmahgn mie nt - o Argular'misaluﬁm L

kr""ﬁﬁ’-rn machine c::xmp::xnents exert- a repeating force on the"»
machine kecsause of the rubbmg of uneven worn surfeces.
Wear in roller bearings, gesrs, and belts is ofien due fo
| improper mounting, poor lubirication, manufacturing defects,
1 and overlcading.

Worn rallers  \Aorn testh
o . wWornbett




ﬂoparby dmven machnecomponerts exeri a repestirg fcrce_
onthe ‘maching because of inter mittent povrer supply . Examples |
i Incllide pumps ‘teceving et In puises, Interna combustion
- encines :yvith - ‘riefifing oyhncéere, snd mt»:-)rmttant brush-

».@rnmLﬂaor cortectin DC motors. I B
Uneven Miefxrmu . Intefrmitent %
air sumlg ' cyinder o brush

A ‘ contact =

~Thosensss can cause vibration in both rotatng and non-rotating
machinery. Looseness is often due to excessive bearing
clearances, l0osc momﬁ bolts, mizmaichod parts, corrosicn,
—..and rrar*ked Structurm:

v-—m«_-.,. -

= Excessive
clearance

TR T T O T A T

Kiém soit bao vé (Safety monitoring):

V&i nhitng dan may 16n, quan trong hoéc dAt tién, nhu ciu bao vé may 13 di nhién.
Str dung hé théng kiém soat thudng truc, dé theo doi d6 rung dong may. Céan ctr
vao bang tiéu chudn ISO vé d0 rung may va thong sb k¥ thuat cta loai may, hai
giGi han rung dong duge chinh, gai trong hé thdng bao vé:

- Gi6i han bao ddng: Trong trurdng hop bit binh thudng, do rung may vuot qua
gi¢ihan bao dong, hé théng bao vé ra tin hidu bédo dong.

- Gi6i han huy hai: Néu do rung tiép tuc ting va vugt qué gioi han huy hoai, hé
thdng bao vé s tu dong dirng mdy, tranh dugc hogc gidm bét sy huy hoai.

Mot hé théng trung tAm c6 thé cling luc kiém soat va bao vé nhidu c& may khéc
nhau

Phan tich, chufin doan rung dgng (Vibration analysis):
V&i nhitng thiét bi do ludng d6 rung hién dai nhu velocity sensor, acceleration

sensor di kém v&i cac chuong trinh vi tinh chuyén dung, k¥ thuét vién c6 thé x4c
dinh chinh xac c4c nguyén nhin gy rung nhu:



- Vong bi hodc gla dac hong, mon.
- Béanh rang hop s6, hop d6i téc bi v&, strt hay qua mon.

- Léch tam tryc, mét cén bang, khcang 80% rung dong gay ra boi hai nguyén nhan
nay.
- Cong hucmg rung dong vcn be may, chu tric nén xudng, véi cic may khéc,
hogc do st dung may dbi tan. :
- Tuy theo sy quan trong ciia cd may va d1eu kién nhéan sy, ma ap dung
- phuong phép kiém tra thudng truc hay dinh ky.
¢ Xirly rung dong: . '
Trix nhung tru’orng hcp bét buoc pha1 thay the phu tung mon, hong nhu vong
bi, banh ring v.v... c6 thé xtr Iy rung ‘dong ma khong cin thay thé cho
nhitng nguy€n nhén sau:
- Léch tAm truc, mit cin bing: Hai nguyén nhan nay c6 thé duge xir ly dé
dang voi d9 chinh xac cao bang may chuyén dung chinh 1éch tdm laser, can
bang dong tai cho B
- Cong hwéng rung dong do may abi thn sb ciia dong co’ dxen Tan s
dién (téc d6 dong co) thay ddi cao hoic thip hon 50/60 Hz co thé dén dén
tbc do may trung voi tn sb cong hudng ctia cAu tric. Xac dinh va tranh 1am
vige & toc dd nay.
PHAN TiCH AM THANH VA SONG UNG SUAT
Phén tich 4m thanh cé thé dwgc thuc hién trén mot séng Am sonic hay cip do
siéu 4m Ultrasonic.
Kiém tra bing si€u Am

PHAN TICH DAU BOI TRON
K§ thuét phén tich thyc hién trén mau dau c6 thé dugc chia ra hai loai:

- Phan tich diu dugc str dung va phan tich cac phén tr mai mon nhiém trong dau
boi tron. phén tich dau dugc sir dung s& xac dinh tinh trang cla déu d6, s& xac dinh
chét lugng ciia diu, va kim tra c6 tiép tuc st dung nita hay khong.

- Phén tich cac phan t0r mai mon nhidm trong dau bdi tron s& xac dmh tinh trang
co khi ctia cac thanh phén may dugc bbdi tron, ban ¢6 thé nhén biét cac thanh phan
clia cac vat liéu rin hién dién va danh gia loai hat mai mon, kich c&, mét d6 phéan
b6, hinh dang va cu tric.



- Chuong 5

~ CHIPHI CHU KY SONG &KINH TE BAO TRI

(Life Cycle Cost & Maintenanfcé\ECOnbmics)

esign the | ntroduce it
Product to the Factory

1. Chi phi chu k¥ séng
(Life Cycle Cost — LCC)

=nd of

Lifecycle
Costs <

intain
ahd Manufacture

Chu ky séng ciia thiét bi
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Nguén: TL Pham Ngoc Tudn

Chi phi chu ky song (LCC) la gi?
"Chi phi chu ky song (LCC) la toan bg cdc logi chi phi ma khach hang (nguoi
mua, nguoi su dung) phdi trd trong thoi gian su dung thuc té cua thiét bi".

Chi phi chu ky sbng gdm:

% Chi phi diu tu ban dau.
% Chi phi vin hanh.
% Chi phi bao tri.
4 Chi phi thanh 1y.
Vamdt sb chi phi phat sinh khac
“Chi phi chu ky sbng:




Loi nhuén chu ky song

Loi nhuan chu k¥ séng = Thu nhap chu ky séng — Chi phi chuky séng

€ hi phi £ b aldp

- Fha b

Lefi nlnedu chu k¥ fmz H

Ung dung chi phi chu ky sbng:
Chi phi chu ky sbng duogc dung dé:
- So sanh va chon mua cac san phAm.



- Ca1 tién cac san pham
- Tinh hleu qua cua cong viée bao tri.
Vai vi du vé ung dung cua chi phi chu ky song
Vidy 1: Co quan duorng sat Thuy Pién mua cac thiét bj mai cho cac dau xe dién.

|Phwong 4n1 : Phwong an 2 -
Gia mua S 0 057 TRIEU USD 10,066 TRHAEU USD
Chi phi bao tri 0,606 TRIEU USD 0,155 TRIEU USD
Ton 1hat dién ning O 1 TR]EU USD 0,1 TRIEU USD
Téng ‘j e 0,7,63 R 0,321

Két qua: Chon phu'cmg an?2

CHI PHI CHU KY SONG VA QUYET DINH PAU TU
Céac yéu to cin quan tdm khi mua thlet b1

- Thong s k§ thuat

- Chi s6 kha n#ng sin sang.

=> Tao dugc sy cin bing trong hé théng cong nghé




Mo6i quan hé gitra gia ca, LCC va kha nang san sang

TINH TOAN LCC

Chi phi chu ky séng c6 thé tinh bing céng thirc sau:
LCC =CI+NY(CO + CM + CS), trong do:

LCC: Chi phi chuky sbng

CI :Chiphidutu

NY : Sé nim tinh todn

CO : Chi phi van hanh may

CM : Chi phi bdo tri mdi nim

CS : Chi phi ngirng may mdi nim

Muc dich cuaa viée tinh toan LCC:

So séanh lya chon san phdm cin mua.

Cai tién céc san phdm.

Cai tién td chirc bao tri cho phi hop.

Céc yéu t6 chi phi trong LCC

CHI PHI PAU TU: CI

CI=CIM+ CIB + CIE + CIR + CIV + CID + CIT

CIM: DAu tur cho thiét bi san xut, may moc, thiét bi dién & diu khién
CIB: PAu tu cho xay dung va dudng x4

CIE: Piu tu cho lép dat hé thong dién

CIR: Pau tu cho phu ting thay thé

CIU: PAu tu cho dyng cu va thiét bi bao tri

CID: Pau tu cho tai liéu k¥ thuat

CIT: BAu tu cho dao tao hudn luyén



CHI PHI VAN HANH HANG NAM: CO
{CO=COP + COE + COM + COF + COT

COP: Chi ph1 cong lao dong cia ngum van hanh
COE: Chi phi ning hrcmg
COM: Chi phi nguyén liéu thd
'COF: Chi phi vén chuyén L '
- COT: Chi phi dao tao thu’ong Xuyén (hén tuc) nguoi van hanh
CHI PHi BAO TRi HANG NAM: CM
CM = CMP + CMM + CPP + CPM + CRP + CRM + CMT
CMP: Chi ph1 cong lao dong cho bao tristra chita
CMM : Chi phi vét tu/phu tung cho bao tri stra chita
CPP : Chi phi cong lao dong cho bao tri phong ngua
CPM : Chi phi vat tu/thiét bi cho bao tri phong ngua
CRP : Chi phi cong lao dong cho tin trang
CRM : Chi phi vét tu cho tin trang
CMT : Chi phi cho dao tao lién tuc ngudi bao tri
CHI PHI DO NGUNG MAY HANG NAM: CS
CS=NTxMDTx CLP
NT : S6 1dn ngirng may dé bao trl hang nim
MDT : Thoi gian ngung may trung binh (gi®)
CLP : Tén that chi phi san xust hogic cac ton that do viéc bao tri (ddng/gid)

2. Kinh t bao tri
Chi phi bao tri

Chi phi bao tri tryec tiép | Chi phi bao tri gian tiép
- Chi phi cho dao tao va hudn luyén vé | - Thiét hai v& kha ning xoay vong vén
béo tri - Thiét hai do mét khach hang va thi
-Tién luong va tién thmmg cho ngudi trudng
bao tri o - Thit hai do tudi tho may giam
- Chi phi cho phu tiing thay thé - Thiét hai v& chit lwong san phim
- Chiphi vatte - | = Thiét hai do an toan va moi trucrng
- Chi phi cho hgp ddng bao tri thué lao dong kém
ngoai - Thiét hai ve doanh thu va lgi nhuén
- Chi phi quan ly bao tri - Thiét hai vé& ning luong
- Chi phi sira d8i, cai tién - Thiét hai do phai téng vén diu tu
- Thiét hai v& ning suét
- 'Thiét hai do bi phat vi vi pham hop
ddng v6i khach hang
- Thiét hai v& uy tin
- Thiét hai do hao phi nguyén vét ligu




Chi phi bio tri
= Chi phi béo tri gidn tiép: Céc thiét hai vé tai chanh do cbng téc bao tri gy
ra thong thudmg khé nhén thdy hon céc chi ph1 bao tr1 truc tLep

= Chi ph1 bao tri tryc tiép dugc tim thiy trong cac cong ty, xi ngh:tq:p thong
qua cac vin ban ke toan, ta1 chénh.

Chi phi béo tvi tryc tiép gidng nhw phan noz cua moz‘ tang bang, con phan chzm
[6m hon thuong phadt sinh do cong tdc bao tri, chi yeu la bdo tri phuc héi.

Muc tiéu ciia quan Iy chi phi bao tri 1a xdc dinh dé dau tw toz wu vao chi phi bdo
tri trye tiép nhiam dat dwoc téng chi phi bio tri tryc tiép va gidn tiép la nho
nhit.

HE SO PM

Duing dé kiém tra cic chi phi bao tri truc tiép

“P” 1a san luong

: “M?” la chi phi bao tri
Ung dung ctia hé s6 PM: x4c dinh két qua tac dong clia cong tac bao trl 18n qua
trinh san xuét

Q) i :{cm g}ha ba@%si

3 m;
It
* oo




Vidu: Trong mot nha may gidy, ngu(n ta theo do1 san hrong va céc ch1 ph1 bao trl
nhu sau; ‘

~+Sén lugng nim 2001 o p=iss, 227 tan
+ Céc chi ph1 bao tr1 nam 2001 gomi - g
-Nhéncéng - 1750 triéu déng .

- Phu ting ~3.080 trigu dong
-Vattubaotri  2.055 triéu ddng
- Hop dong phy e . 5550tridu déng o

Giai :

‘Téng chi: 750+ 3. 080+ 2.055+5.550 =11.435 triéu dong

PM = 135.227 tAn/11.435 triéu ddng = 11,83 tAn/ triéu dong

Chi phi ngung may

Chi phi ngirng may thé hién thiét hal mdi gir do nglrng may trong doanh nghiép
va céac khoan chi phi khac 1a khac nhau thy theo nganh cong nghiép. Bang tinh
dudi day trinh bay s6 lidu Cheu tra chi phi ngling may cta 1 s6 nganh cong nghiép

tai M§¥ va Viét Nam, céc so liéu nay dugc tinh cho cé nha may.
Eang 2! CH am nguing may ola bt 88 nganh oing nghiép tai MY

T Cong Nghiép Chi phi ngiing mi:gr:fié:iif {(UsD) cho ca
1 Mang luong 2.R178456
= Wign théng 2.065.245
3 Zhé tan 1,510,654
4 T8 chidc tai chinh 1.425,134
5 Céng nghé thing tin 1.344.461
5 Bao higm ' 1.202 444
7 Banle . 1.107.274
3 Duge pham 1.082.252
Q | Mgén hang £ : ) e 396,802
10 Thue phdm dé udng : S04,192
11 Hang tigu dang ’ 733.719
12 Hia chat L : 704,101
13 W3 tai 662,556
14 ¥ té 636.030
15 LuyEn kim 520.528
16 Bign tir 477.601

(Ngudn: Meta group, IT performance Engineering and Mesursement
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g hghiép tal Vigt Narm

B3ng 2: CHi pRi Rading may i3 *?‘-ot s ngd v odn
‘ Chs hin u’n ma mbi gid trleu i h
T Céng ty mganh phi ngirng may gid( éng) tin
T ‘cho mdi mayiday chuw;en

1 Hhuya 10
2 5ifa 240
a Bia 200
4 | ¥imang 2000
5 Thep 180
& pign 180
7 Duge pham 300
g pigr tf ' 100
g Ché tao lon biak, nudc ngot 160

10 & th 200

11 Gidy v& sinh 70

K& hoach ho4 cong tac bio tri
BAO TRI
BAO TRI PHUG HO1 BAD TRI P H@NG NGUFA
C 1 l ]
Ngirng may Ngirng may Gian tiép - Tryc tiép
khéng KH c6 KH - Lam sach
i - Boi tron
- Thay thé va
SC theo lich

Tang cwong
ké hoach
hoa

B Tang chi phi

bao tri

- Giam kha nang
san sang

bao tri

san sang

.Giam chi phi

- Tang kha néang

trinh

- Giam bao tri
phuc héi

- Tang kha
nang san
sang




Muc tizch Ke hoach hoa cong tac bao tn
- Gia ting chi sé kha nang san sang,
- Giam chi phi bao tr1 truc tlep va dat mot s6uu diém khéc.
- Gidm 4 ap luc cong vige db1 v6i b phén bao tri
- Nang cao chat lucmg cong Vxec

Kkzhlap ke haach can luu v
% 'Xéc dinh tmh trang clua thxet b1 ,
% C6 thé hoach dinh nhung cong v1ec bao tri du klen thuc hxen tmoc khi
o ngung may
Nhé gidm sat tinh trang de chuyen céc cong viéc khong ké hoach thanh céc
cbng viée ¢6 ké hoach
Anh huéng ctia bio tri phong ngira dén hitu qua kinh té

Chi

phi ¢l 4 ¢ tOng chi phi

“at : chi phi thwe hién
bao tri phong nglra _
e1 : tén thit doank thu

do ngirng may

bi: chi g,y%%é stra chiva

Thei gian
Anh hwéng cia bao tri phong ngira @én cac chi phi

Anh hudng ctia bao tri dinh ky (FTM) va béo tri trén co s¢ tinh trang may (CBM)



ol T  d1: TCP (a 1+b 1+ ¢ 1), FTM
ISR PN R S i
S L7 42 TGP (2 2+b 2+ ¢ 2), CBM
i P oA
o i ,a1:chlph|PM FTM
' v ,“’ ~
: L ¢ 1: tén that doanh thu do ngu’ng may,
N | 4] ETH
' \ S A e ; 'a2 chl ph;PM CBM
< ol i c2: ton that doanh thu do nglrng may,
~ %@/E’ et CBM ,
P P 1 | ™| e D 1: Chi phi siva chiva, FTM
S E ; b 2: Chi phi siva chiva, CBM
— $6 gidy cdng
FTM  Shm
BOT WM ebf ew

Theo théng ké tj I¢ thoi gian sira chita mpt cong vige bdo tri cé ké hoach va béo
tri khong ké hoach la vao khodng 1/3

= Sy sai léch gilva thoi gian
nging san xuat va thoi gian
bao tri theo ké hoach

= Su phi1 hop gira thoi gian

nglrng san xuat va thoi gian
b3o tri theo ké hoach

= '




: Chu’eng 6 , BAO TRI TAP TRUNG VAO PO TIN CAY
(RELIABILITY CENTERED MAINTENAN CE - RCM)

Bao tr1 tap trung vao do tm cay co nguon goc fur cong nghlep hang khong noi ma
cac chu:orng trinh dich vu phong nglra hu hong, dam bao an toan va kha nang san
sang clia may bay kém d3 hinh thanh nhu ciu vé mot giai phap méi dbi v6i bao tri.
Bao tri tap trung vao d6 tin cdy nghlen cuu dé xut phuong phap xem xét lal thlet
ke va antoan : o E ,

RCM la g1‘7

: La mot giai phap mang tmh he thong nham danh gi4 mot cach dmh lucrng
nhu cAu dé thuc hién hogic xem xét lai cac cong vide va ké hoach bao tri
phong ngura ,

4 Lamot qua trinh dugc sir dung nham xéc dinh cac yéu cdu bao tri bat ky tai
san vat Iy nao trong nhfmg diéu ki¢én van hanh cta n6.

4 Lamot qua trinh du:qc st dung dé xac dinh pha1 1am gl dé dam bao ring bt
ky tai san vat 1y ndo déu t1ep tuc thye hién cic chic ning trong nhitng diéu
kién vAn hanh hién tai cua nod

Muc tién ciia RCM
% Xac dinh cac nhu ciu bao tri va cac cong viéc can thiét dé dap | Lrng
cac nhu cdu nay
% Phantich d0 tin cdy ctia cac bd phan quan trong trong hé théng va tir
do xac dinh thoi gian thyc hig¢n cac cong viée bao trl

Phwong phip xem xét lai thiét ké va an toan: FMEEA, ETA, FTA

Cac k¥ thuit

o Chia thlet bi ra thanh tirng nhom i tuong d& c6 thé xac dinh nhiing chi

tiét cAn quan tAm nhim c¢6 nhitng hoat dong bao trl twong timg

o Trong bao tri dinh ky, cac khoang thoi gian gilta nhitng cdng viée bao tri
duge xac dinh nhd céc dit liéu thdng ké hu hong va phén bd x4c sult trong
fing _ R TR
Bdo tri tdp trung vao dp tin c@y la mpt phwong phdp lu@in khdo sat chi phi co
hiéu qud trong khi vin dong thoi duy tvi dwoc d9 tin c@y ciia thiét bi

Loiich céia phwong phap xem xét lai thiét ké va an toan
= Hiéu duoc tai nan xay ra nhu thé ndo, 1am thé ndo dé giam chung.

= C6 thé phat hién tAt ca cac khia canh ctia thiét ké.



- Gmp kham pha bat ky thibu sot nao cua thlet ke o g1a1 doan thlet ké so bb, &
co the thay dbi thiét ke cho phit hop hon

~ -FMEA (F ailure Mode & Effect Analysxs) la phu’dng phap quy nap, phan t thh
'bat dAu & mitc d6 chi tiét, xac dinh céc dang hong cua mdi chi tiét (thanh phan) va
- th1et lap anh hlmng cua m01 hong hoc ch1 t1et den toan bo hé thong

- ETA (Event tree analysxs) va FTA (Fault tree analyms) 1a phuorng phap suy
dién, phan tich bét dAu tlr xéc dinh cac dang hong héc tiém tang va phAn tich tir hé
thong di xuong d8 xéc dinh cic hong hoc cua phén cimg va 101 cua con nguoi la
cac nguyen nhén gy nén cic hong hoc tiém tang

» FMEA, Phén tich cac dang va dnh hu’()’ng ctia hw héng/ Phian Tich
Cach Thire Sinh Ra Sai S6t, fou Quﬁ vz‘n Bﬁ Nguy Kich

FMEA duoc thire hzen trong sudt cdc giai doan thiét ké tufong v thiét ké ban
ddu ciia hé théng, dé dam bao dwr bdo tdt cd cdc dang hong 6 thé xdy ra va ké
hoach thuc hién dé logi trir tdt cd cdc hong héc tiém néng.

FMEA la gi? 1a mdt cong cu quan ly chét luong suy dién toan dién ding dé tim
kiém nhitng nguyén nhan dan d¢én sai sot tiém tang, tim ra nguyen nhén sai so6t
trude khi no sinh ra va nhitng tac ddng khir né hay it nhét giam hau qua cia né

FMEA Ap dung & dau? FMEA c6 thé 4p dung cho mét thiét bi, mot bd phan cua
thiét bi, mot hé théng me, mot hé thdng con, mot dich vu, mot quy trinh san xuAt
hay mot cong doan san xuét.

Legiich caa phu'o’ng phap FMEA
FMEA la mot cong cu gitp nhitng k¥ su thiét k& mot hé thong dang tin cdy, an
toan va dugc ngudi sir dung wa chufng bang cach:

e Quy dmh nhiing dgc tinh k¥ thuét cho thiét bi de giam thiéu nhiing sai st
tiém tang va dd nguy kloh ctia nhitng sai s6t tiém tang con lai,
e Phéntich nhitng yéu clu cia nguoi st dung va nhiing ngum tham gia dy an
d& biét chic rang nhitng yéu cau dé s& khong sinh thém sai s6t tiém tang
khéac,
e Nhén dinh nhiing dic tinh k¥ thuft c6 thé sinh ra sai s6t tiém tang d& khir
ching hay, it ra, d& giam thiéu hau qua cta ching,
o Khai trién nhung phuong phép va trinh ty thir nghiém san phim dé biét
, chéc nhitng sai s6t tiém tang da dugc khir di,
e Theo d&i va giai quyét nhitng sai s6t tiém tang & khau thiét ké,
Phén loai phwong phap FMEA
Go6m 2 loai: FMEA-Thiét ké va FMEA-Quy trinh



DFMEA- FMEA Thiét ké

Du doan truorc or giai doan thlet Kké mot sb gia tr1 muc t1eu co ’che phat sinh céc 161
4 nhu ngoai quan, cong nang st dung, két cAu hay d6 bén én dinh san pham khi ché
tao, s dung sau nay, dong thoi dua ra nhung phuo*ng an cai th1en céac 101 do

FMEA Thxet ke 03651gn FMEA— DFMEA) chg yeu chu trong dén viée tdi vy hoa

d6 kha tin clia san pham Vi chii tr ong . &n san pham s& dugce che tao, ¢ ngudi goi

~ loai FMEA nay 12 FMEA- San pham (Product FMEA) Khi san pham gbm boi
nhiéu thanh phan thi ngu’én ta gm la FMJZA Thanh phan (Part FMEA) cho mdi
thanh phin co ban e

Muc dich ctia FMEA-Thiét ké 13 bao dam ring tit ca nhitng sai s6t nguy kich tidm
tang va cich thirc ching sinh ra d& duge nhan dinh va nghién ctru
FMEA - Quy trinh (FMEA Process- PFMEA) :
Trong hoach dinh san xuét va trong qua trinh sén xudt, du doan truorc cac 151 L cling
nhu anh hLmng clia né dén ngoai quan, cong nang st dung, két cdu hay do bén én
dinh san pham khi ché tao, str dung sau nay, ddng thoi dua ra nhitng phuong 4n
cdi thién cac 18i d6
Mic du ciing chu trong dén do kha tin cua san phém, FMEA - Quy trinh (Process
FMEA, P-FMEA hay 1a FMEA-P) chu yeu chti trong dén vidc cai thién ning sut,
dac biét dén nhitng phuong tién san xuét (may méc, cdng cy, day chuyén san
xuét,...) va cac chudi cach thirc, truy cap thong tin, tiép dén khach hang,... lam
bang tay hay tu dong.
Mot s6 nganh 4p dung phwong phip FMEA

- Nam 1949 quén doi Hoa Ky khai trién phuong phap FMEA 1in dAu tién dé

xép loai nhirng sai sot tidm tang "theo anh hudng cta chiing dén sy thanh
~ cdng cia mQt cOng trinh thlet ké hay dén an toan nhén vién/vét ligu".

= Trong nhitng ndm 1960, perO'ng phép FMEA dugc dimg thuo*ng xuyén
trong nhirng phi vu Apollo.

= Vao thép ky 1980, héng 6 t6 Ford d& ding phuong phap nay dé khic phuc
nhiéu tai nan chét ngudi. T d6, nhitng xi nghi¢p san xuét 6 16, phi co, phi

~ thuyén, hoa tin hay tAt ca nhitng loai thiét bi san xult cong nghiép déu 4 ap

dung phuong phap FMEA hay mdt bién thé ctia phuong phép d6 & nhitng
khau thiét ké, khai trién va cai thién. Céc xi nghiép san xut san phdm tiéu
diing dai ching ciing 4p dung phuong phap ndy trén mot dién 16n.

= Ni&m 1988, ISO (International Standardization Organization, T& chire Tiéu
chudn héa Québc té) cong b bd tiéu chudn ISO 9000 vé hé thng chét luong
va,



= vai ndm sau, bo tiéu chuan ISO 14000 v& he thong quan ly moi truong Ké
tir nim 2000, nhung bo tiéu chudn d6 da duoc ra lai va bb tic dé cd vo
nhiing bién phap phong ngira. Khi thuc hién nhung blen phap phong ngira
- db, nhung xi nghlep co chung chi ISO 9001 va ISO 14001 thuong ép dung
~ phuong phap FMEA hay nhitng dang bién thé cua phu’orng phap d6

= Nam 1989, H6i Bong Au Chau bét bude nhiing xi nghi¢p phai dinh g1a ds
 rdiro nghe nghlep Quy chiéu chi thi d6, cac nuée Lién hxep Au chau ban
hanh nhung quy. dmh ve nhitng phuong phap nhén dmh XEp loal va xep thir
 tyuutién giai quyet nhung ruiro nghe nghiép nham dé & xuét nhung tac
dong phong ngira can thiét. Nhitng phuong phap d6 deu 13 nhung b1en thé
cua phuong phap FMEA.
- Nam 1993, AIAG (Automotwe Industry Action Group, Nhém Lam Viéc cta
Cong Nghiép O T6) va ASQC (American Society for Quality Control, Hoi
Kiém Tra Chét Lugng M¥) cong bb nhitng ti€u chuin vé phuong phap FMEA
do ba héng 6 t6, Ford, Chrysler va General Motors, khai trién. Theo didu kién
cua cac hang dat hang, nhung héng cung cip cho nginh 6 t6 phai quy hoach
quén ly chit lugng san phAm ctia minh theo mdt chuong trinh thiét k& va thir
nghiém goi 1a APQP (Advanced Product Quality Planning, Quy Hoach Chét
Luong San Phdm Ping Cép Cao). Chuong trinh APQP quy dinh phai 4p dung
phuong phéap FMEA theo tiéu chuén cua AIAG

- Nam 1996, Hi Ddng Au Chau céng b tidu chuédn EN 1050 (EN 1050:
1997 (Safety of machinery - Principles for risk assessment) quy dinh cach thuc
dinh gi4 d6 rui ro céc bo may. Péc biét nam 1998, sau khi ra chi thi ATEX vé
bao dam chéng rii ro & méi trudng de nd, Hoi Pdng Au Chau cong b tiéu
chuén EN 1137 nhan dinh nhitng gl cin phai lam khi dinh gi ri ro thiét b
diing trong nhiing moi truong d& nd. P& tuan thi nhitng chi thi va tiéu chuin
d6 nhitng nha san xuht dong co chay trong méi trudng c6 khi dé nd bét bude
phai thuc hién mét bién thé «ctia phuong phap FMEA goi la FMEA ATEX dé
nhéan dinh tAt ca nhitng ngudn rdii ro ting nhiét hay co tia Ita.

- Nzm 1997, Codex Alimentarius, mot iy ban chung ciia FAO (Food and
Agriculture Organization of the United Nations, va WHO (World Health
Organization), phat hanh tai liéu huéng dén nhan dé "General Pr1nc1ples of
Food Hygiene" (Nhitng Nguyén thc Chung v& V& sinh Thuc phim) c6 mdt phu
lyc t& quy trinh HACCP (Hazard Analysis Critical Control Point, Phén tich
mbi nguy va didm kidm soét ), mot bién thé ctia phwrong phap FMEA.

= Nam 2000, ISO cong b4 tidu chudn ISO 14971. P& phén tich, déanh gia va
kiém tra mdi rui ro theo tidu chudn nay (80% nhitng nha san xut thiét biy
khoa phai ding mét dang FMEA).



ctrotechmcal Comrmssmn Uy Ban Ky
1 éu huan IEC 60812 ph1en ban 2, huong dan
“cach ap dung nhiing phuo g phap phan tich tuy theo muc dich theo dudi, trinh
bay nhitng 1 nguyen téc co ban va dan ‘hv:ng mot 6 thi du. Tép hop nhiing -
«phuong phép nay ciing 12 nhitng bién thé cua ph\mng phap FMEA '

";f[huat Blen_Q yoc Te) cong ,

S SLr dung bxeu mau de tlen h‘anh phan thh ky thuat
% Phat hién sém van dé & g1a1 doan thiét ké
< Giai quyét 181 sém ‘
Lwu trinh phwong phap FMEA
»  Quy hoach truéc
» Luu trinh chinh
»  Ung dung két qua
Quy hoach truée

Lap nhém FMEA o i
Thi¢t ké sdn pham

Cong nghé ché tao

Thu thip s6lidu  — ) R
Siv duyng siva chiia
AR i Biéu méu
Moi trudmg ‘

Tuin tir phin tich
Lip phuong dnthwe thi . . Binh nghia 15
Chinh Iy két qua

- Thdi co

Luu trinh chinh




Quyét dinh d6i twong wu tién cii thign

Kién nghi cai thién 13i

Cii thién 18i

Ung dung két qua

o Nham hiéu vé FMEA:
—-tho# man yéu ciau khach hang
-—-Quy trach nhi¢m cong viée

Thue tem--u—

<

a

Tranh siv chmg cac thiét ke, gua trinh ché tao ¢6 ti 1€ 161 cao

Tép tryng ngudn lye, tudn hoan cai thién thiét kes ché tao

sdn phﬁm

Tuin T cii thién, tirng bwde ndng cao df tin cfy cia thiét
ké, ché tzw

Tham khio cho eii tién tluét ké

Tham khéo cho kidm tra ché ta0, tiéu chuiin kiém tra, trinh
tw kiém tra...

Tham khio cho FMEA 1an sau

Tham khéo cho danh gia d§ an toan ché tao, sin
pham, mdi trudng

Tai lidu dao tao k¥ sw

Chi s6 nguy hiém



* Dj nghiém ’trgn‘g-----—S

» Tilé phat sinh-——-Q
* D) kh6 phat hign-——D
* Chi sb nguy hiém-——RPN=5*0*D

l‘mh nghlem,trong (Seventy)
fEe st ;

trmh eha f:ae san, 1 1 foan ol
rdung, hay vi gham phap hmf #nh htwmf mm

truo‘mr

« Tiéu chuin cho dié
Iw-wﬁau nhw khtmg cé anh lm{mg gx

10---Giy nguy htem, vi pham quy (imh
Tiéu chufn ddnh gia diém Tmh nghiém trong (S)

{Rank)
1 (Minor)

- 2~3(Low)

4~6(VIoderate)
7~8(High)

9~10(Very High)

T¥ 1¢ phat sinh

Zi‘iea ckuan ch0 diem( C riieria)

Hiu nhw Xhong anh bimng, nbur €6 inh huémg nhung
khich hiag khdng de ¥ dén

Khich hiing 6 chi ¥ dén, c6 thé ghy bit thuin tién
nhe cho khich hing sir dung, hay khi Hip rip, hay

* cdng doan sau phii lam lai nhe

S& tao ra Khach hing khéng hai Iong, Khiu Iad thim
chi phat sinh 1am lai

Khach hﬁnvxat khonng:l}on k‘lueu lm gay gat,
nhumg khéng giy mit an todn haw vi pham plmp ludt |

Law lshach hang dimg truydn, inh hudng an tf):m, vi
pham phip lujt

° Ty I8 xdc sudt xay ra ciia moi 16i



. T:eu chuan datﬂa gid ﬁ‘ienr' . o
Cpk Banh gza chu quan ,Tu' ﬁéul ti‘éﬁfgf }«Jé

i———-&m nhw khong ph.at smh L
| i{}m’l{au nhu' chic {:hd!i _f}%y,l.‘_,_
Do phat hlen (Detectmn) e ” T
. Nang Twe ph‘zt hien cu_rqaa»trmh hzen t‘u{u ‘
véi cée 151 néu phﬁt smh e

« Tiéu chuin tinh didm:
Dénh gia chit quan  Tuw lidu théng ké

1----Cé phurong phap higu qui cb thé tinh ra
10----Khdng cé phuweng phap nio cé thé kifm tra phit hign ra
Tiéu chuiin diém d§ phat hién (D)

Range - Fién chuan
‘ Mibu i Khi nétng phdt g
o 3  Hauphwed lhégimt hicn , O DO/
1~2 ' v;‘; iziém tra vy £99.99%
S Phuong phip nhit dink A RO
3~5 o6 the pimt hlgn ra - 299.80%
68 ot e..a%9&3@}%»; |

| _?‘?i} 9&%’"

5 Rét_s&é;ﬁiﬁ* _:{;‘i}sxg#;jﬁh:it hidn W

10 ¢ ¢4 ki g Whongg kidso fra v ~-gggg;gs%§ :
VAn dé& cin chi ¥ khi thue thi FMEA



DFMEA Form:
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Phén tich cdy su ki¢n — Event Tree Analysis (ETA)

-Céy su kién 1a sy bidu didn c4c sy kién c6 thé coa hé théng dudi dang d6 hoa kiéu

goc, cdy, canh nhanh. Chiing dugc bidu didn dang nhi phan ngiu nhién: c6 hodc
khong.

—
THng dign Cln ohi Chne e

So dé lip bong dén trong phong



diu ten chi

Winlbheh |
Wi Bl :
- | vinhinh AT
phiteg . Hf " ;

! _ Hinig s SN
. KEDRFGR I e I . AT o

1 ] Yginge ADL g

“Hing %
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C’ay Su kzen d’en dzen trong phong

Phan tich cay sw c0 FTA

Phan tich cay su ¢ duge ding rong réi trong k¥ thuét, de tim ra cac dang hu hong
va xur Iy cac nguyén nhén gay ra hu hong. Mot céy su b bidu thi bing dd hoa cac
mdi lién két cac bién cb dic trung va blen ¢b co ban. Mbi quan hé logic cuia cac
phan tr cua hé duge bidu thi bing mbi quan hé nhén-qua.

Thiét lap cay su cb thye hién theo trinh ty sau:

- X4c dinh su kién dinh (Top event) , sy kién nay gay nén hong héc nghiém trong
hé théng.

- X4y dung vai cay dang hong khac nhau nhung tuong duong cho hé théng dang
khao sét. Ngoai ra chon vai sy kién dinh khéc nhau dan dén cay dang hong khéc
nhau.

- Dbi v6i mot su kién dinh xéc dinh, tién hanh xem mdi sy kién c6 thé xay ra nhu
thé ndo, xay ra don 1& hay lién két v&i cac su kién khac tao nén sy kién dinh



® Symbols Rev:ew

-8 Square Descnbes the top and !ower levei
failures '

= OrGate / \ Produces output (fatlure) if
one of more mputs exist

And Gate D Produces outp‘ut‘(fa lure) it
and only n‘ al} inputs ex:st

i}

o

Circle O Potenhai root failure which cannot be
: broken down into lesser failures -

Diamond Potential failure which is not
ana!yzed for vanous reasons

il

Bhefing E3
sang i peadng,

TOP EVENT

| Kating, o ding

Lidny K
; |
= L

! P
Ratsiiiehil

Cdy hu héng cua dén’dién trong phong

Vidu: Mot hé thdng bao ddng khi co &p sudt cao (vugt chi sb cho phép) s& phat
ra 8m thanh bao dong co so dd nhw hinh v& dudi déy. Hé théng hoat dong nhu sau:
kh1 ¢6 &p suft cao trong duomg dng, ¢6 2 trudng hop xéy ra: - Kim ddng hd do 2 ap
suft chi thj vuot qué ngudng, ngudi quan sat nhdn mit bao dong, tin hidu duoc
truyén dén chudng béo dong. - Bo cam ting ty ddng nhan tin hidu va truyén dén
chudng bao déng



" Héy v& so dd phén tich cay hu hong (FTA) véi su k1en (Top event) 1a khong co
tiéng chubng bdo dong. Biét ring, chuong béo dong va b cam rng tyr ddng hoat
dong béng nguon dién. :

Beng ho
do ap suat

(PN T | chueng|
x} bao dgng

Cam tng tw ddng
So d6 phén tich cdy hu hong nhu sau:



Bt Ehuﬁyﬁg“khﬁﬁg ‘ f‘mTOP,ﬁVent o
bao déng |— ,

H& théng diéu
khién héng

0

Didu khidn
bing tay héng

BAY CAU HOI CO BAN CUA RCM

‘1. Cac chitc niing va tiéu chuén hiéu néng cua tai san trong nhiing diéu kién van
hanh hiéntai la gi ?

2. Vi sao tai san khong hoan thanh cic chirc ning clia nd ?

3.Caigi gay ra hu hong chirc ning nay?

4. Cai gi xay ra khi hu hong xuét hién?

5.Hu hong xay ra bang cach nao ?

6. Cin phai lam gi ¢ phong tranh hu hong ?

7.Nén lam gi trong trudng hop khong ¢6 cong viee phong ngua thlch hop'?
'THUC HIEN RCM

Vige kidm sat cac yéu ciu béo tri bat ki tai sén ndo nén dugce thuc hién boi nhidu
nhom nho bao gbm it nhit 13 mot ngucn phy trach bao tr1 va mdt ngudi phuy trich
san xudt. Nhitng ngudi ndy cin c6 kién thic tdng quét v& tai san duoc khao st va
ddo tao vé RCM



Gridat sdt téc'vy

| b vidnvin band

Chuyén zia binngrad (néu od)

Céu tric RCM

a. Cac chuyén vién tw vin

Nhém khao sat RCM 1am viéc dudi sy hudng dan chuyén vién tu van.
Vai tro cua CVTV:
- Pam bao RCM duge ap dung diing dén,
- Céc thanh vién trong nhém dat duge sy nhét tri cao khi tra 161 cac cau hoi,
- Khéng c6 thiét bi hoac b0 phén quan trong nao bi bo qua, - Cac cudc hop cua
nhém khao sat dat tién bd nhanh chéng va hop 1y,
- Tht ca céc tai liéu RCM dugc hoan thanh mét cach dung dn.

b. Cac kiém sat vién
Nhimg ngum nay kidm soat két qua hoat dong clia nhom khao sat va cac danh gia
v& hau qua hu hong, lya chon cong viée .

NHUNG KET QUA SAU KHI PHAN TICH RCM

- Hiéu blet nhiéu hon va nng cao cac hoat dong cua taisan

- Déanh gla kha nang dap Uing yeu ciu cong v1ec

- Hiéu biét tét hon sy hu hong, cling voi ngudn gbc, nguyen nhén ciia mdi hu
héng. :

- Lap dugc danh sach cac cong viéc duge quy hoach nham dam bao tai san tiép
tuc van hanh & mic hiéu ning mong mudn.

- Lam viéc theo nhém dugc cai thién dang ké.

LQI ICH KHI AP DUNG RCM

- Antoan hon va bao v& moi trudng lam viée t5t hon.

- Hiéu ning vin hanh (san luong, chét lugng san pham va dich vy khach hang)
t6t hon.



’ Hleu qua 1én horn (co the glam 40%- 70% chi ph1 bao tr1 dmh ky)
Tudi tho ctia cac by phan dat | tzen ting len :

Céc nhan vién lam viéc t&t hon.

Co s& dit lidu bao tri duoc toan didn.
- Lam viéc theo nhém tbt hon,



Chu'cmg 7. BAO TRI NAN G SUAT T OAN DIEN (TOTAL PRODUCTIVE
MAINTENANCE- TPM) & SS o B

7.1 BAO TRI NANG SUZ\T TOAN DI}}:N -

Bao tri ning sudt toan dién TPM la sy phat trién t1ep theo ciia Bao dudng San xuét
- (PM- Production Mamtenance) va thyc hién ca 5 didu klen sau:

- Hudng t6i hiéu sut sit dung thiét bi t6i da.

- Thiét 1ap mot hé théng quan 1y toan bd chu ky sir dung thiét bi.

- Bao gdm tt ca céc b phén: lép ké hoach, van hanh, bao dudng..

- C6 sy tham gia ctia tAt c4 moi ngudi tir ngudi lanh dao cao nhét cho t&i cong

nhan cic xudng.

- Hoat dong tu quén cla cdc nhom nho cong nhin

TG "Tong thé" c6 nghia:

"Hiéu suat Téng thé“, " Toan bd hé théng ¢, Va “Su tham gia cta T4t ca"

Cong nghé bao dudng TPM khong nhiing da khéc phuc duge nhitng nhuoc diém

va phat huy dugc tAt ca cac uu diém cac loai hinh bdo dudng trude ddy ma con cé

thém nhirng wu diém khéc

Cac dic diém  |Céc nhom bao tri ty [Hé thong bao Hiéu qua kinh té

cua ' quan cua cong nhan |dudng hoan chinh |(bao tri mang lai
van hanh loi nhuin

TPM X X X

Production : X X

Maintenance

Preventive X

Maintenance

TPM tranh duoc:

- Nhirng tdn thit do bao dudng qua murc ctia Bao dudng Phong ngira
va bao dudng thu dong,

- Su thiéu hiéu qua clia cong nhan van hanh trong viéc tham gia vao
cdng tac bao dudng trong Bao dudng San Xuét,

TPM codn tao ra mdt mdi trudng 1am viée thudn loi, dé chiu va tich cuc.
Do vy, trong logi hinh bdo duo*ng TPM, cdc thiét bi dugc sir dyng voi hiu qua

161 da, cdc 16i vdn hanh duwoc gidm thiéu, trang thiét bi lubn & tinh trang tét va
diwroc sira chita, ndng cdp kip thoi.



 Cac noi dung ciia TPM
Tw twong chil dao ciia TPM
- Pem lai loi nhuan Hiéu qua kinh t&, dat 3 khong (khong co ta1 nan, khong
khuyét tat, khéng hong mady).
- Chinh sach Phong ngira (Phong tranh tai nan xay ra) d’uorc thuc hlen va dam bao
- nhd céc k¥ thuat MP (Phong ngira Bao ducrng) PM (Bao duo’ng Phong ngua), CM
(Gidm sit tinh trang thlet b1) :
- - C6 sy tham gia ca tAt ca: '
Sy phoz hop hoat dong cia cdc nhém nho thu‘c hién bdo du'ong tw quan
- - Génchat v6i thyc t san xudt:
: Cac thiét bi luon trong z‘mh tmng t6i1 vy, de kzem tm nha xu'ong gon sach dep
- Mittc d6 ty dong hoa cao:
Hudng t6i san xudt hodm todm tw d‘éng, khéng c6 nguoi diéu khién.
Muc dtch ciia TPM
TPM nhém t4i cAu triic cdng ty thong qua ning cao chét lrgng ngudn nhan luc va
trang thiét bi. , :
TPM huéng t6i cai thién nha may théng qua cai cach toan dién con ngudi va may
moc. ~
Dinh nghia TPM theo JIPM
(Japan Institute of Plant Maintenance )

B6i vi hoat dong TPM diu tién duge nhim vao b phan san xuit, TPM da duoc
xac dinh béi cac JIPM bao gom nim chién lugc sau day
©o T6i da hidu sut thiét bi toan bd OEE ;
e Thiét lap mot he thong PM hoan chinh suét vong dvi thiét bj.
9= Tham gia cua tat ca céc b phan: hoach dinh, str dung va duy tri thiét bi.
= Tham gia cua tAt ca moi ngudi tir 18nh dao dén c6ng nhén,
o= Thiic ¢4y TPM thong qua quan ly hanh dong bing céc hoat dong nhém nho
tu quan.
JIPM gidi thiéu dmh ngh1a méicla TPM Vao nam 1989 vcn nhung thanh phan
- chién lugce sau:
O Xay dung mot the che cho cong ty, t01 da hleu qua cuia hé thong san xuat
‘ D St dung cach t1ep can tlr “ phan Xuong - - shop-floor”, Xay dung mot t& chirc
 ng#n ngira moi t6n that (khong tai nan, khong khuyet tat, va k;hong hu
hong) trong vong doi thlet bi.
O Xay dung mot the ché cho cong ty, tdi da hiéu qua ciia hé théng san xuat
U Str dung cach tlep can tr  phén xudng - shop-floor”, x4y dung mdt t6 chuc
ng#n ngira moi tén thit (khong tai nan, khong khuyet tat, va khong hu
hong) trong vong doi thiét bi.
u Su tham gia cia tAt ca cac cAc phong ban trong viéc thyc hién TPM bao
gdm phat trién, kinh doanh va quén ly.
U Tham gia ctia tAt ca moi ngudi tir lanh dao cao nhit cho dén céng nhan &
phén xudng “shop-floor”



E! Xay dung hanh dong tbn that bang khong zero —loss” qua sy ket hO’p cac
hoa’c dong nhom nho

Cac npi dung co ban cua TPM

Cong tac tr1en kha1 TPM tau bAt ¢t co s& ndo deu trai qua 12 buorc thuc hxgan

tuan tho 8 nguyén tic co ban va dua tren 8 tru cot TPM VO‘I mot co cau to chuc
“hop ly, hiéu qua. ' : '

- Céc budc trién khai TPM & mot cong ty trai qua cac giai doan chuan b1 bat déu,
tr1en khai va duy tri. Cac nguyén tac co ban cia TPM 1a nhitng yeu & gan bo hitu
co, bd sung va hd tro 13n nhau. 8 nguyén thc niy pha1 ducc tuan thi trong suot quéa
tfinh trién khai TPM.

- Céc trucdt cua TPM thuc chét 13 su cu thé hod cac nguyen tic co ban ciia TPM
thanh céc muc dlCh ndi dung, dm tuong va céc budc thyc h1en

Ngbi nha TPM

12 BUGC CUA CHUGNG TRINH PHAT TRIEN TPM
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Vi du vé td chirc hé thong san xuét hiéu qua




Co chu to chirc cua TPM dua tren 2 nguyén tac Nguyen thc phan nhanh va
nguyén tac phén cép.

Nguyén téic phdn nhanh céc uy ban TPM tir cap nha may tro xuong dugc tb chirc
thanh céc uy ban, tidu ban ngang cap ‘tai moi dern vi. Nguyén tic nay cho phep
cong tac trién khai va thiuc diy TPM & tung nha may, phén xuodng, tb, nhém.. tr&
nén linh hoat, bdm sét didu kién va yéu cdu thuc té va nh& d6 c6 hi€u qua cao.
Nguyén tic phan cap (Hinh 7. 6) theo nguyén téc ndy, cac uy ban TPM trong toan
b cong ty duge td chirc thanh cap co s¢ va duge. ‘d1eu ph01 thong nhat bdi cép cao
nhét (chd tich va Uy ban TPM toan cong. ty). Nho d6, vige dat muc tiéu va qua
trinh thuc hién c4c muyc tiéu d6 ludn bam sét thuc te san xuat dong thoi vin dam
‘bao sy thong nhét vi loi ich chung cua toan cong ty.

Co cAu tb chirc cia TPM theo nguyén tic phan nhanh

) S 7 N
Chad Heh 2@ ;
~ AN . + 0 L
4 T i’ﬂ’?jﬁ phirg trign khai TP%_,!;—
- £
) B 7 - . o Fp—,
Glarn dée o F ,L P N Uy bon rien kgl TPH Tid bewr chuy@ trdelt w& ndng
N . . ~ s ra by g higy qud sdn ¥yt
nhd mdy J,'f é Y {B»__%} S i cing ty < q
““““““ P S wa bare chuyta trdeh v
e S Uy ban Bidn khal TPM ke quin vd = dung dibg $hidk b
by brdl s ,L . L o cdp ohd mdy Tidu g;n rl‘?{w k:ml:h v-i
A S ‘. - ~ ~ boo ng theo kit hoyo
ko phén ,:_cf(’_-_y_,:_ﬁz;xi.”_z_:\ ; ——— -
Py S Tw bars chuzén trach vi
7 L U3 bon tridh khol TPY quon by trinh & bon d0u
4 . ~
> odp b phin Tidy bon chuyen \rﬂch wi
Phy trdch - ;I} Lo - é ~ L :5 . duy 1l skt lugng gt W 1w
e et O O e B o igons - o B s, 8 O
ofp dudi < , S bl Tidy ban chuyin trdch v& niing
. L - . iy ban tride khoi TPM cao hidu qua khu wis gidn tidp
- o TR
" B »Q J.\ E J\ R clip quar de2 dy bar gide dye vd die foo
Déc ¢a ‘.
blecing b ot b b ,
i A L, , vy ban v} sich v en tadn
.7 A Cue nhadm nhe clng nhos .
Cing rhan ’ b tai f b son xudt

“’ ™
ddy chuydn L2 O ul.‘ & ‘43 %’\-

Co chu té chirc cia TPM theo nguyén tic phan cdp
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Vi du v& hoach dinh chinh sach chién luge phat trién TPM va xac dinh muc tiéu

TPM cua mot cong ty

CAC DO HO COATHLTRUSNG

CAC 2O HOLCUA THETRUGNG

1.Bua ra sdn phdm mat mét cdch kip thisiva
higu qui

2, Bhan dg lal hoat véi cdo didn bidn cta thi
Trudng

3. Gidm gid thanh san phim

4, Prarn bao chitlugng 1t

5. GIE gin cde ngudn fgeva ustkiam ndng lugng

1. S gia tAng A 140 sdnoxudtvs sin phim

. Hao manthidt b do qud tai

. 5& bugng B8t B od khidm khuydt rong thigt
ke gfa ting

&, Crig ribvan van hanh thigu y thie va kign thite
qudt Iy thidt bi

5. Cong nhén van hanh thifu tnt thin trach
phiem va chvin nan do sy thigu tn cay cis thigt
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Hiéu qua cia TPM

Hiéu qua ctia TPM v6i céc yéu t6 diu ra PQCDSM:

P: Production - San lLfcjng
Q: Quality - Chat lugng

C : Cost - Chi phi

D : Distribution - Phan phéi

S : Safety - Antoan

M: Morale - Céc gi4 trj phi vt chét

P - Tang san luong 1,

5dén2 lan

* Gidm céc sy c6 hong may ngau nhién 1/10 dén 1/250
» Thoi gian van hanh thiét bi 1,5 dén 2 1dn

Q - Giam khuyét tat trong san phdm 1/10

Giam sur phé binh va phan nan cia khach hang 1/4

C - Giam chi phi bao dudng 30%




D - Giam hang héa tdn kho 0

S - Gidm tai nan va 6 nhiém 0 : S

M - Téng sd luong sang klen d8 xuAt cla cong nhan 5 - 10 lan

TPM lam tang hleu qua tong the nha may nho glam th1eu cac 10a1 t6n thit

Hidu qua thiét bi toan bd (OEE)

(SL) : San lugng

(SLTB): San lugng trung binh

(SLTC): San hrong tiéu chudn

Hiéu qua thiét bi toan bd (OEE) = Hiéu suAt x Hiéu sult van hanh x Ty 1€ san
phAm dat chét lugng
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Co cu tdn thét trong qua trmh san xut (16 tdn thit chinh)
Cac loiich gidn tiép elia TPM
- Khi hé théng bao dubng tu quan d& phét huy tac dung, cong nhan vén hanh tu
gidc cham séc va bao dudng may moc chir khong thu dong chd duge giao nhiém
vu.
- Véicéac phong trao "Zero Breakdowns "- - (Khong hong mdy) va "Zero Defect" -
(Khong 18i san phim), cong nhén vin hanh thdy tu tin hon vao kha ning cua minh.
- Nha xuong sach s& va ngén nép, tao mdi trucmg 1am viéc d& chiu, thoai mai, cai
thién didu kién cOng tac cua can by, nhin vién.
s Nang cao uy tin cia cong ty.
- Mot 56 cong ty ap dung TPM



1. Cong ty TNHH Klnh An toan ap dung TPM h’ong khuon kho du an do Trung tam Nang
Sust Nhat Ban (JPC) tai rg va clr chuyen gia hu’crng dan fnu’c hién.

2, Nha may Gach Ceramic Hong Ha ap “dung TPM trong khutn khd dy &n do Trung tam
Nang suat Nhat Ban (PC) tax tm‘ v cu chuyen gta hu’cmg dén thu’c hién.

3. Cong ’t‘y' CF-" May Nam Ha

M6t 56 k8t qua dp dung TPM tai Cong ty CF May Naim Ha
SS TRONG BAO TRI CONG NGHIEP
KY LUAT LAO bONG nhim
to chic BAC TRi TU QUAN
t8t hon c6 thé dat duoc nhd
ap dung 5 nguyén tac:

5 nguyén fac nay dwoc biét dén
nhw la triét Iy "5 S7:

SEIRI- SANGLOC
SEITON - SAP XEP

SEITKETSU - SACH SE

SEISSO - SAN SOC

SHITSUKE - SAN SANG
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Fang log ~ARn 0

CaceongeusS
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lién tue) - “Sach 58

Sach s& g Sang loc.
: Sép xép
Sach sé
Sap xép Sang loc
A4
1. SANG LOC

M&i cong nhan vAn hanh san xut va k¥ thudt vién  phéi thé hién tinh than tv giac
va nod luc dat cac thiét bi hodc cong cu tai dang chd cia ching:

“CO CHO CHO MQI VAT DUNG VA MQI VAT DUNG PEU PAT DUNG
CHO”

Budce nay phai dugc hd tro bang viée theo dubi tinh higu qua trong cong viéc, do
c6 thé 1a cac yéu td ho trg hodc thiét bj cht trit cho céc chi tiét san xuét cd dinh.
Cac thiét bi phu trg cAn thiét s& phai duoc dua vao phan xudng.



Sﬂ Salng L@ . Hl@‘&l qué

O Phan loai nhi*ng the can th!et va khong cén th:e‘r

O Loas bd nhirng thu’ khong
- can thlet

‘O Xac dinh “ding sb lu’o’ng

e ,?'d‘o; VoI nhwng thir can thiét

2. SAP XEP VA PHUONG PHAP
T4t ¢4 moi nguoi phai gon gang trong cong viéc cuia minh va thyc hign cong viée

theo phuong phép nghiém ngéat. Céac dung cu cén thiét cho cong viée pha1 trong’
tinh trang t6t va sin sang dé sir dung. e



82 S@@p X@ép Ngén ﬁapgThuan tién

oap x&p nhirng thu’ can

thiét theo thtr twr ngan nap

va ¢6 danh sb ky hiéu d’e de ‘
: tim de ‘thay

3. SACH SE

Mbi quan tam dbi v6i ngudi van hanh va nhan vién k¥ thuat 14 lam thé nao de
nhiing vét 1 ri ddu m®, 16ng dai bc, hodc su b1en tinh dan din cua mdt chi tiét c6
thé& dé dang phét hién ra trong khi 1am sach thiét bi. Hon niva tc d6 can thiép cling
nhu ddng lyc cia cac k¥ thuat vién thuc hién viée can thi¢p bao dudng cling ting
lén.

MOt can thiép phong nglra co thé phat hién:

- Sy tich tu ctia mat sét, dau md, chit cin b c6 thé gay ra hong thiét bi hojc tham
chi c6 thé gay dimg san xut.

- Trong mét mdi trudng ngan nép va sach sg, néu nhu mot vat ndo d6 bi rét xudng
nén, ching c6 thé dé dang duge tim thiy va nhit 1én, giup ning cao tinh an todn.

Bio tri tir quin phai dugc thiét 1dp & moi cAp do.

+ Lam sach ban diu

Cong viéc nay gbm cé viéc loai bd bui ban mot cach triét dé khoi cac thiét b trong
phan xudng. Chung ta s€ tdn dung lgi thé cua budc nay dé xu ly nhitng 161 don
gian duge phat hién. Bude nay s& dugc thyc hién mot cach hai hoa néu nhu chiing
ta 1ap ké hoach trén timg thiét bi mot, voi sy hd trg cia cac k§ thuat vién va cong
nhén vén hanh. Nhitng bat thuong da dugce phét hién va da dugc sép xép s& duoc
ghi lai trong s6 ghi chép bdo dudng.

+ Loai b6 bui bin



Day 1a vige Iam cai th1en tinh trang trong khi van glam dmrc thoi gian danh cho
viéc lau chui. Chung ta ¢ thé thyc hién viée nay bang cach: loai bo su 1o i cua
.dau boi tron va/hoac nuéce lam mat sir dung mang chin bao vé dé tranh SU vung
_\va1 clia cic mat sat hay loai bo cac nguon _phét sinh bui, Jam sach céc tdm loc dung
han, danh thoi g1an tam ngung may cho cac hoat dong lau chiii va quét don.

93 - S@“@h S@@ =Kiém tra

Gilr gin nGi lam hiet bi, dung cu Eucm sach SE.
Han ché NGUC N gy ar

Lau chuico ™

30{;) ;

SAU KHI HOAN TAT 38...
@ Chuyp anh hién trudng
’ — Céncéanh
— Toan canh
© Daén anh 1én canh anh cii cho moi ngudi théy r6 sy khéc biét
® Cung quyét taim duy tri trang thai da dat dwoc
—  Vigc chup anh phéi tao ra quyét tAm ctia moi ngudi hudng t6i mot
mdi trudng lam viée t6t hon, khong bao gid quay trd lai sy bé bon
ban dau,
4. SAN SOC: THIET LAP TIEU CHUAN POI VOI VIEC LAM SACH VA
TRA DAU MO ,
Nhén vién k¥ thuat phu trach bao duong phai thiét 18p cac tidu chudn va hudng
dan thao tac, cling nhu nhitng tai liéu ma ngudi vin hanh va cong nhan k¥ thudt s&
phéi doc. Nhitng ngudi nay s& phai tudin thit cde hudng din ma ho nhan duoc lién
quan dén viéc 1am sach va tra ddu mé cling nhu 14 phat hién va stra chita nhiing 15i



dcm glan vé co khl, chen Ho pha1 chu v nhung kha nang cé the cai ’uen dua tren

nhing bai hoc rut ra duoc tir nhung sy cO va nhung hién tu’ong xuong cap quan sat
dugce. To chuc san xuft pha1 két hop nhu:ng 13n can thlep cén thiét cling nhu chiy
"den cac nhan xet co hen quan cua nhung ky thuat vxen va cong nhan van hanh san

84 Saén Soll = cim s ting

i ﬁuy tri thamh qé;a & t

dwoc ; ,
57 “Lign tye phat "ﬁ:ﬂén” 38
[l Sangloc
[0 Sép xép
[l Sach Sé&

moi lic, moi ndi

Nguyén tic 3 Khong:

Khong c6 vét vo
dung.

Khong biva béi,
Khéng do ban.




: 85 ; Sangloc  /
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| Giei
Kha - Hitu Qtia Cong Tic
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Thoi gian | >

5. SAN SANG: KY LUAT/ GIAO DUC PAO BUC/ TON TRONG NGUOT
KHAC ] ) . i
Nhitng quy dinh nay c6 thé dugc viét trong cc didu khoan hoat dong. H6 so may

khong phai 1a “quy tic tng x t&t”. Tuy nhién n6 c6 thé din dat chung ta dén ;

nhitng quy dinh phong ngtra (v.d. tai nan) mét cach hét stc cy thé.
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Tu’ Nquyﬁﬁ Tu’ Giac viéc thu’c hzen va céuy tri ..;S
] Sang Loc
x| Sap Xép
[1 Sach S&

Heé thén g “Kiém So4t Bang Mdt”
Visual Control System (VCS)

Vi DU VE SAP XEP

® Chup hinh TRUGC va SAU khi don dep, sép xép
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Checklist &
Safety Tips

Breakdmc‘:wn Maintenance e fieports

Fiaauvdareroares bz ks nbay iiin Svapnanir

Hé théng Quin ly bio trila gi? La mdt cong cy quanly d& nang cao higu qua
san xuat

Muyc dich: Didu hanh tét hon céc td chirc bao tri va nhitng bd phén c6 lién quan

Dé c6 thé quan Iy hoat dpng bdo tri theo ding muc tiéu cdn phdi c6 mpt h¢
thong qudn Iy bdo tri hiéu qui



Cac chuc nang cc ban cua HTQLBT

"ap ke hoach bao t

He thong quan ly bao tri thlet bi CMMS

CMMS (Computenzed Maintenance Management System) nhim néng cao tinh
chuyén nghigp vé hogt dpng bdo tri thiét bj trong cdc nha mdy, xi nghiép, cao éc
vin phong, bénh vzen, truwong hoc.

Két ndi véi cac hé théng tw dong SCADA (trong cic nha may sin xuit) dé 1én
lich bao tri qua s6 li€u tw dong (realtime).



Bau vao cia hé thong CMMS 1a cac thong tin chinh xac v& thiét bi can bao tri
(BT), cac phu tiing va cac yéu ciu ctia didu d6 san xuht b1 véi may ndy.

- Céc nguon luc va quy th01 gian BT phai | ludn san sang va phu hop véi didu do
san xut. Vit tu, phu ting BT phai dugc mua hogc chuén bj trirée theo ké hoach
d& hoan thanh BT ding lic va ding thdi han.

CAu hinh céc chitc ning ciia mt CMMS






- Pé tranh chim tre va lang phi thoi gian didu quan trong 12 ngudi bao tri thxet bi
phai dugc cung cAp thong tin, dung cu va phu ting dy trft ding theo yéu chu.

- Hé théng kiém soét kho va phu ting cung cap thdng tm vé phu tung trong kho: vi
tri cua phy tung, s6 lugng vagia ca

- Heé théng luou trit dit ligu vé thlet bi va nha may gilip ngudi bao tri kiém tra str
dung phu ting nao 1a cAn thiét, s& luong bao nhidu 13 an toan.

CMIMS mang lai nhitng lgi ich nhu:

Giam thoi gian stra chita, thoi gian 14p ké hoach va chi phi chuén bi.
It phu thudc vao mot s6 c4 nhan ndo d6 dang 1am cong tac bao tri.

Cai thién viéc tiéu chufin héa phu ting.

Tinh todn nhanh chéng chi ph1 phu tiing cAn dit mua va phi bao hiém.

§ H¢ thong Twu tri dir liéu vé thiét bi va nha may chita toan bd thong tin

can dé thyc hién cdng tac bao tri mdt cach c6 hiéu qua nhét, ghi nhin va
Xit ly théng tin bing nhiéu cach.

Chi cén sir dung nhiing lénh don gidn nhdp vao ban phim, nguoi bao iri ¢6 thé
dwore tra loi ngay tirc khac

Tht ca thong tin v& mot méy dic biét ndo dd, bao gdm ca nhitng chi phi bao
tri cho may nay.
May X dang & dau?
Nhitng phy ting ndo dang co sén cho may Y va chung dang & dau?
Chung ta dang c6 bao nhiéu loai may 27
O bi SKF 5202 ¢6 trong nhitng méy nao?




L5 A1 san xuat va cung cap h¢ thong thong 8i6 tmng phan Xuorng sorn‘?— Coad

8§ He thong Iru triv dw heu Ve thiét bl va nha may cung chu’a thong tin v
tai san c6 dinh dé ¢6 thé tinh toan cac chl ph1 ;
+ phu tung thay thé, £
+ bao hiém,
+ khiu hao,
+dat mua hang hoa ; iy : : f i
- He¢ tkong lwu triy dip lleu vé tkzet bz va nha may khong cht gzup tzez‘ kzem tlzm
gian ma quan trong hon 1a tiét kiém ding ké nhteu logi chi phi.

Hé théng kiém soat phu ting va ton kho
4 Co phu tung va kho chira cang hi¢u qua cang tbt (bao tri phuc hdi)
4 He thong | klem soat kho can cép nhat lién tuc murc ton kho

4 Nhap va xut kho phai dwoc ghi nhan nhanh chéng ~

4 Mot hé thong dt hang cho phép d4t mua trudce cic phu ting dé dap ung
nhitng nhu cau sau nay

#= Hé thdng cling cung cAp thong tin lién quan dén nhiing phuy tiing c6 thé sta
chita dugc

-Hg thong niy cho nhiing s6 ligu théng ké chinh xé4c. Do do, ¢6 thé diéu chinh
mtrc ton kho sao cho khong x&y ra hién tugng tdn kho dur thira hosc bi thiéu hut
phu ting.
- Dt li€u thong ké ctia hé thong giup nhn dién nhanh chéng nhitng chi tiét c6 gxa
cao hozc thip, ca vé s6 lugng 14n chi phi.
- Hé thdng ciing s& x4c dinh cac chi tiét nao 1a khéng sin sang khi cén.
Noi chung, chi phi luu kho phu tung tucrng duong khoang 30% gi4 mua phy ting.
Néu miic dy trif phy ting c6 thé gicém ma khéng lam gidm miic t6n kho an toon
hay chi s6 khd ndng san sang thi s€ tiét kiém dwoc rat lém
Hé¢ thong mua sam

% Phai lién két chat ché véi hé théng kiém soat tdn kho :

< Khitdn kho dat 0 murc dat mua méi, bo phan mua sam pheu tu dong xac
dinh nhu cdu can mua .

% Quy trinh mua sém cfing bao gom chuc néng trg giip mua sim sao cho hop -
ly (mtrc dy trfr phu ting chua dén mirc d3t mua, nhung trong tucmg lai gan
s€ phai mua, thi hé thdng cung 1ing ciing phai mua)

% H¢ thdng mua sim cho phép in ra cac don dit héng va cac vén ban xéc
nhén mua hang, gidm sat giao hang tu dong, kiém tra héa don va giam sét
tw dong nhirng don d4t hang chua hoan tit

Hé¢ thong Iwu trix tai li€u bio tri
» Giam thoi gian chuan bi cho cong vi€c bao tri thong qua mot hé
thdng Iwu trit cac sb tay, ban v& va céc tai lidu khéc.




> Hs thong nay truyen thong glu'a cée bo phan bao tm phong thlet ke
va ngudi cung cap thiét bi, don gian héa viéc nhap, loai bd va thay '
d6i nhitng th6ng tin nay :
> Hg thong cling cung cap nhung thong tm ve ma so ban ve de c6 thé
~ truy xudt nhanh. : :
Hé thong phan tich ky thuat va kmh té

Mot trong nhu'ng diém manh ctia hé thong bao tri bang may tmh 13 he thong hinh

- thanh m6t cong cy trg gitip manh mé& dé cai tién lién tuc. Viéc phan tich hiéu qua

* nhitng hoat déng co ke hoach thuc hlen k1em tra,. la mot phan quan trong trong
cong viéc bao tri. - : :

Quy trinh vin hinh CMMS

Ghilei, N
J,.f" T, :
!x'f ‘,& R ';!-x;.: ) Haach dmh g :‘\ i
i R
K Thuyr hién ., |
% Hg thing ;?
R hoat ddhg ..:r’
Hogch diaih va ™. B A
lipnginsdch: e ,p,h_’dv_,.v-'?'; :

z
LQI fCH CUA CMMS
Loi ich ky thuét

. Kha ning san sang ciia thiét bi duoc gia tang.

. Céc hu hong ké tiép duogc giam di.

. Chét luvgng san phim duge cai thién. -
. Antoan duoc caithién. ,

. Vén hanh nha may dugc cai thi¢n.
. Thiét ké thiét bi dugc cai thién.
. Giam tdn kho.
. Giam chi phi mua thiét bi.
. St dung tai nguyén bao tri t61 yu.

: 10 Nhan vién bao tri duge giam bot.

11. Giam thoi gian ngoai gic ~

12. Ning suét lao dong bao tri dugc cai thién

13. 8¢ dung hop dong lao dong c6 hiéu qua

14. Kiém soat hoat dong vA hoach dinh kha nang sit dung ngudn nhén lyc cho
cOng viée bao tri duge cai thién
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15, Thong tin ndi bd céc co quan tzong cOng ty duge cai thlen '
16. Linh hoat khi thém vao, x6a hay dcn thong tm
17. Bao dam klem soat cod hleu qua o
Loi ich ti chanh
1. Chi phi vén hanh glam den mitc to1 th1eu
2. Chi phi d&u tur gidm dén mirc t01 thiéu
3. Chi ph1 béo tri glam‘d‘n‘muc t01 thleu
Loiichvé  quan diém va tb chirc .
1. Thoa man khach hangducrc cai thlen
3. Kha ning bao tri duge cai thien o
4. Kha nang san sang duoc cai th1en
5. Néng sudt duoc cai thién. ' : '
6. Tong quan céc linh vire vé nghlen ctu va phat trién hé théng
TINH HINH PHAT TRIEN VA UNG DUNG CMMS CUA CAC DOANH

NGHIEP

Cac Doanh nghlep (nhu’a dét may, dau kh1 thuc pham, gidy dép, ...) da (ng dung
CNTT vao quan ly

- Mbt vai nha quan ly vAn chua danh gia tAm quan trong ctia CMMS vao quan 1y
bao tri.

- CMMS ngay cang duge ap dung dé quan 1y ké hoach bao tri trong san xuét hién
dai.

- CMMS da va dang dugc ing dung rong rai va da dang (vd bénh vién, truong
hoc, ...)

- CMMS dugc phat trién phtt hop véi tidu chudn ISO.
Thue hién m§t CMMS dé:
- Quan ly bao tri c¢6 hi¢u qua nho viéc hoach dinh va dinh hudng st dung
céc ngudn lyc mot cach hop Iy nham hd tro moi nhu ciu hoat dong ciia don
Vi.
- Kiém soat chit chg cac may méc, thiét bi.
- Cung cAp thong tin v& dic tinh k¥ thuét coa thiét bi va toan bd hé théng.
- Thich nghi va hdi nhdp véi quan ly san xuét hién dai.

- Giam thoi gian ngiing may ngoai ké hoach nhd viée 14p ké hoach bao tri
nhanh chéng va toi uu.

- Tén dung cac bao cdo cia CMMS dé tang cudong hi€u qua kiém soat cia bao
tri. :
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