TRUONG PAI HOC MO - DIA CHAT

HOI NGHI KHOA HOC TOAN QUOC

THIET B] VA CONG TRINH DAU KHI VO'I XU HUONG
CHUYEN DICH NGUON NANG LUONG

20N0 NVO.L DJOH VOHM iHON IQH

ISBN: 9786047628902

97 786047 " 628902

B HECE NHA XUAT BAN GIAO THONG VAN TAI

%




TRUONG DAI HOC MO - PIA CHAT

HOI NGHI KHOA HOC TOAN QUOC

THIET BI VA CONG TRINH DAU KHI VO'T XU HUONG
CHUYEN DICH NGUON NANG LUONG



MUC LUC

1. Nghién ctru phwong an lap dat hé théng thiét bi cho ké hoach phat
trién mo Thién Nga-Hai Au
Nguyén Vin Thinh, Triéu Hung Trwong, Vil Thiét Thach

2. Nang lwong gi6 ngoai Khoi Viét Nam: xac dinh tiém nang va phan tich
phin bo dia ly
Trdn Anh Qudn, Vii Ctic Phwong, Trinh Tudn Long

3. Hydro - giai phap nang lwong sach cho twong lai va tiém nang san
xudt tir ngudén nang lwong tai tao tai Viét Nam: mot nghién ctru véi
trwrong ho’p nha may Pam Ca Mau
Ngé Ha Son

4. Nghién ctru kha nang st dung bom ly tim dién ngam trong Khai thac
dau tai m6 Nam rong - D6i moi
Lé Pikc Vinh, Nguyén Quéc Diing, Ng6 Tudn Nam, Nguyén Mai Ha, Nguyén Dirc Huy

5.Pac diém qua trinh bién ddi thir sinh da Cacbonat tudi Mioxen bé phi
Khanh
Nguyén Thi Minh Hong

6.Nghién ctru ha ting va hé thong thiét bi ciia cac mé dau khi & Viét
Nam nham phuc vu cho két néi caic mé cin bién
Nguyén Vin Thinh, Nguyén Thanh Tudn, Nguyén Thi Hdi Yén, Lé Vdn Nam

7.Nghién ciru lwa chon ham lwong chat bit nhét ddi véi dung dich
polymer sét khi khoan trong ting da méng mé Bach Ho
Nguyén Thi Hdi, Truwong Vin Ttt, Nguyén Tién Hing, Lé Vin Nam

8. ’'ng dung Ky thuat bao tri tién doan dé nang cao hiéu qua hoat dong
cuia cac thiét bi quay tai Nha may dam Ca Mau
Nguyén Pirc Trung, Nguyén Vin Thinh

9. Nghién ctru anh hwdéng cua tai trong song bé mat chat 16ng tac dung
1én thanh bé ciu chira khi h6a 16ng chiu tai trong dong dat
Ngé Xudn Hiing, Nguyén Thé Vinh, Tdng Vin Lam, Bulgakov Boris Igorevich

10. Panh gia kha ning wng dung hé théng dau giéng ngam thi cong bang
gian Khoan tw nang cho cic mé diau & khi khai thac tin thu, mé can
bién tai viing nwwé'c nong ngoai khoi Viét Nam
Nguyén Trong Tai, Triéu Hing Trwiong, Nguyén Trdn Tuédn, Truong Vin Tir

11. Nghién ctru 4p dung tri tué nhan tao hé tro ra quyét dinh tach phao
neo va tau FSO-Queen bé Nam Cén So'n, ngoai khoi Viét Nam
Nguyén Hdi An, Nguyén Pinh Tudn, Nguyén Vin Thinh

12. Giai phap lam sach dwong 6ng vian chuyén dau Khi tir cac gian c6
dinh (MSP) dén gian cong nghé trung tim tai moé Bach Ho trong giai
doan suy giam san lwong
Hoang Anh Diing, Vii Ctic Phwong

17

27

33

45

54

64

70

78

88

97



nguyenvanthinh
Highlight


U'ng dung Ky thuat bao tri tién doan dé nang cao hiéu
qua hoat dong cuia cac thiét bi quay tai Nha may dam
Ca Mau

Nguyén Dirc Trung?, Nguyén Van Thinh2*

1Céng ty C6 phdn phdn bén Ddu khi Ca Mau (PVCFC), Viét Nam
2Khoa Ddu khi va Ndng lwong, Trwong Pai hoc Mé-Pia chdt (HUMG), Viét Nam

ToOm tat

Bdo tri tién dodn (PdM) la mét phwong phdp bdo dwéng tién tién dwoc str dung dé ngdn ngira 16
thiét bi théng qua phan tich d liéu. Ky thudt nay nham muc dich gidm thoi gian ngteng hoat déng
ngoai ké hoach, kéo dai tudi tho thiét bi va t6i wu héa cdc phu tung thay thé dé sira chira. Viéc dp
dung ky thudt bdo tri PdM gitip ddm bdo dé tin cdy cho thiét bi mdy méc hoat ddng trong ddy truyén
céng nghiép. Ttr d6, gitip doanh nghiép gidm dwoc tén thdt do ngirng sdn xudt, gidm chi phi thay thé,
chi phi tai chinh phuc vu cho viéc duy tri hoat déng, chi phi stra chita.... Tai Nha mdy PDam Ca Mau,
cdc thiét bi quay chiém s6 lwong 1én trong ddy truyén sdn xudt cia Nha mdy. Trwdc ddy viéc bdo tri
cdc thiét bi quay chii yéu dp dung chién lwoc bdo dwdng theo loai hinh phong ngira. Ttr khi dp dung
logi hinh bdo tri, bdo dwéng PdM cho thdy ré wu diém trong viéc tiét kiém chi phi ddng thoi ndng
cao do tin cdy va an toan vdn hanh cho Nha mdy. Bai bdo trinh bay két qud nghién cttu vé viéc dp
dung ky thudt PdM dé ndng cao chdt lwong céng tdc bdo tri, bdo dwdng thiét bi quay tai Nha mdy
Pam Ca Mau. Két qud nghién ctru gép phdn ndng cao dd tin cdy va tudi tho cta thiét bi quay; gidm
chi phi bdo tri, han ché sy c¢d bdt thwong, gidm ton kho vdt tw dw phong, kéo dai tudi tho thiét b,
ndng cao hiéu qud hoat déng ctia Nha mdy. Két qud nghién ctru cé thé trién khai mé réng dp dung
rong rdi cho cdc thiét bi khdc trong ddy chuyén sdn xudt ctia Nha mdy Pam Ca Mau.

Keywords: Nha mdy Dam Ca Mau, Bdo tri tién dodn, Thiét bi quay.

1. Gidi thiéu chung

Trong nhitng ndm qua, bao tri da tré thanh mot trong nhitng yéu to6 quan trong ma mot té
chirc, mét doanh nghiép hay mot nha may phai hoan thanh. N6 ¢ thé dwoc dinh nghia 1a bat ky
hoat ddng nao nhu kiém tra, do lwdng, thay thé, diéu chinh va stra chita nhdm duy tri hodc khoi
phuc cac thong s hoat dong d€ may mdc, thiét bi, co s& ha ting... luén trong tinh trang hoat dong
tot. Noi cach khac, bao tri 1a tip hop cac hoat dong, cdc phwong tién, cac bién phap ky thuit dé
thuc hién cong tac bao tri nham phong ngira cac hw héng c6 thé xay ra va dé duy tri tinh trang hoat
déng cia may mac, thiét bi hodc phuc hdi, stra chiva lai trang thai ban dau cua tai san & tinh trang
nhit dinh hodc bao ddm mot dich vu xac dinh. Bdo tri khong nhitng chi thuwc hién cho tirng cum
thiét bi hoac hé théng day chuyén trong nha may, xi nghiép ma phai dwoc thuwc hién thwong xuyén
tlrng ngay, gio, thoi ky, giai doan va suét qua trinh san xuit. Viéc nay phai dwa vao ké hoach bao
tri song song v&i k€ hoach san xuat. Muc tiéu cua bao tri la gitt cho may mdc, thiét bi luén hoat
ddéng 6n dinh theo lich trinh ma bd phan san xuit da 1én ké hoach, ngan ngtra cac két qua khong
mong doi xay ra véi thiét bi. Thiét bi phai san sang hoat dong dé tao ra cic san phidm dat chit
lwong.

Sw két noi gitra cac thiét bi c6 lién quan chit ché véinhau, do d6 chi cin mét sai so6t hw hong
nho ciing du ngirng tré toan bd diy chuyén hay mot hé thong san xuit 1é6m. Ton that mot gio ngirng
san xuit do may moc thiét bi hw hong déi véi nganh dau khi ¢ thé gy thiét hai rat 16n. Chinh vi
vy, viéc gidm dwoc nhitng su 6 trén dong nghia v&i nhitng loi ich 16m lao ma kha ning sin sang
cda thiét bi mang lai.

*Tdc gid lién hé
Email: nguyenvanthinh@humg.edu.vn

64


mailto:nguyenvanthinh@humg.edu.vn

Trong céng nghiép san xudt, bao tri thiét bi dong vai tro rit quan trong, gitp cho cac nha
may xi nghiép vin hanh hiéu qua, gidm chi phi phat sinh do sw ¢ may mdc, cu thé:

- Tang tudi tho cha tai san: Mot trong nhitng ly do pho bién nhat ma cadc doanh nghiép quan
tdm véi cac hoat dong bao tri 1a d€ t6i da hoa tudi tho cuia tai san, lam cho tai san hoat déng téi da
hoéa niang suit va ct gidm chi phi bang cach tranh phai sira chita va thay thé t6n kém. Bao tri thiét
bi thwong xuyén giip phong ngtra dé€ tranh cho may méc bi hdng, nang cao tudi tho lam viéc cta
may moc. Cac van dé phat sinh hodc cac 16i trong qué trinh vAn hanh dwoc phat hién sém va khac
phuc. Tlr d6, ngian chdn cac 16i nghiém trong 1am anh hwéng dén ca day chuyén hoat dong.

- T6i wu héa hiéu suit tai sdn: M6t tai sdn dwoc duy tri t6t sé hoat dong & cong suit toi da,
anh huwdng tich cwc dén loi nhuén cia doanh nghiép théng qua tinh hiéu qua va sw én dinh, dong
thoi lam ra sdn phdm dat chit lwong hon.

- Tranh thoi gian ngirng hoat dong khong theo ké hoach: Sw c6 bat ngdr c6 thé giy ra van dé
nghiém trong cho bit ky doanh nghiép nao. Tén that tai chinh, khach hang khéng hai long va hoat
dong bi gidn doan c6 thé bién thanh nhirng vin dé 1én hon ma hiu qua 1a khong thé tranh khoi va
ton kém dé giai quyét. Bao tri tot c6 thé giip doanh nghiép tranh dwoc sw c6 ngirng hoat dong bat
ngd, ddm bao hoat dong dién ra sudn sé va khong c6 bat ky truc tric nao.

- Gidm thiéu chi phi: Hau hét cic may méc cong nghiép dwoc st dung cho hoat déng kinh
doanh déu tiéu tén mot khodn tai san nhé khi m&i bat dau. Vi vy, viéc duy tri cin than nhitng tai
san nay dé tin dung tdi da ching la diéu hop ly. Viéc khéng thuwce hién cac bién phap bdo tri tét sé
din dén héng héc may mdc, khién doanh nghiép tén nhiéu tién hon théng qua viéc stra chira va
thay thé c6 thé tranh dworc, cling nhw gidm nang suit.

Ngén ngira s mon
ctia chi tiét may

Néng cao hiéu qua
trong tuong lai

hoat dong

Giam chi phi Baco
tri

[ Giam th&i gian ché

[

Loai bé khuyét tit ]

J

Ngin ngira s cd
trong qua trinh van
hanh

do may huw hanh

Pam bio an toan
trong qua trinh vdn

T6i da hidu suét
hoat d6ng

Hinh 1. Cdc muc tiéu chinh ctia bdo tri.

Hién nay, cac chwong trinh bao tri thwong dwoc ap dung trén thé gi¢i bao gom bao tri theo
tinh trang thiét bi, bao tri tién doan (PdM: Predictive Maintenance), bdo tri theo thoi gian (TBM:
Time Based Maintenance) va bao tri sau s ¢6 (RTF: Run To Failure). O Viét Nam, hau hét cac nha
may déu tap trung vao bdo tri theo thoi gian, do da quen véi phwong phap bdo dudng nay tir lau.
Hiéu qua mang lai ca cac chwong trinh TBM khong cao, khi ma cac hw hdng, sw c6 chwa dwoc chin
doan va ngan ngira mot cach kip thoi. Béi vi, theo nghién ciru cta tac gia M. Abid va cong sy (Abid
et al,, 2014), s6 lwong thiét bi x4y ra sw c8 ngu nhién trong nha may chi€m dén 89%, trong khi sw
0 xay ra do xudéng cip dan theo thoi gian (lién quan dén tudi tho thiét bi) chi chiém 11%.

Do dé, dau tu va xiy dwng chwong trinh bdo tri tién dodn la mot céng tac rat quan trong
trong viéc theo dai tinh trang thiét bi, phat hién hw hdng & giai doan sém, ngan ngtra sy c6 va tang
hiéu qua nha may.

Bdo tri tién doan (PdM: Predictive Maintenance) la mét ki thuat str dung cac cong cu va Ky
thuit gidm sat tinh trang d€ gidm sat thiét bi trong sudt qua trinh vin hanh (Keith Mobley, 2002;
David et al.,, 1998; Lughofer and Sayed-Mouchaweh, 2019). Thong tin dit liéu dworc ghi lai phuc vu
cho viéc cadnh bao, phan tich dé tién toan, phat hién nhitng 16i tiém tang cia thiét bi & giai doan
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sém. Diéu nay giup cho nha may chu dong 1én ké hoach bdo tri, stra chira, thay thé truédc khi hdng
héc x4y ra (Girdhar and Associates, 2004). C6 thé thiy rang bao tri tién doan chinh 1a quy trinh
giam sat tinh trang thuc té cta thiét bi dé tién doan khi nao sé xay ra hong hoc va tién hanh bao tri
may trudce khi sw c6 xay ra (Paresh Girdhar and Scheffer, 2004). Ky thuat nay giup phat hién héng
héc ctia may moc, thiét bi dwa trén mot bo cdm bién. BO cdm bién nady cé kha ndng ghi lai cac loai
dir liéu khac nhau nhu: nhiét do, dé dan dién, dd rung..., thdng qua cac hoat dong vat ly clia may
moc, thiét bi tir d6 phan tich dir liéu dé tién doan trudc 16i bat thwong cé thé xay ra déi véi may
moc, thiét bi. Diéu nay gitp ching ta nhanh choéng 1én lich diéu chinh, bao tri may madc, thiét bi
trwde thoi diém chung that sw hong héc.

Bang viéc bao tri mot cach chi dong, c6 ké hoach, dung thoi diém va tién doan duoc truwedc
thoi gian may dat gi¢i han tudi tho gidp gidm nguy hiém trong lao dong, han ché tdi da cac sw co
nguy hiém phat sinh bat ngd. Nguoi lao dong tir d6 cling cadm thiy an tdm va tip trung hon vao
hoan thanh céng viéc dworc giao.

2. Sw can thiét cia phwong phap bao tri tién doan trong Nha may Pam Ca Mau

Muc tiéu cia Nha may Pam Ca Mau la ludn vin hanh an toan va 6n dinh, dat cong suat ky
vong, san pham chit lwgng, tiéu thu t6i da nham mang lai loi nhuin 16n nhat cho cdng ty. Do do,
viéc 4p dung va xay dung cac chwong trinh bdo tri mot cAch ding dan, chinh x4c, t8i wu hoa chi phi
bdo tri la mdt trong nhirng muc tiéu hang dau dwoc dat ra.

T khi dwa vao vidn hanh Nha may Pam Ca Mau chi yéu 4p dung chién lwgc bao tri phong
nglra (PM-Preventive Maintenance) cho cac thiét bi quay theo khuyén cdo cia Nha san xuat va
kinh nghiém cua cdc Nha may khac. Mac du phwong thitrc nay ciling gitp cho trang thai hoat dong
on dinh va tudi tho cta thiét bi dwoc cai thién dang ké. Tuy nhién, tinh trang may mac, thiét bi van
thwong xuyén xay ra hw hdng ngay sau bao tri hay hw héng mot cadch ngau nhién trong khi dang
hoat dong lam day chuyén san xuit bi dirng dot ngdot khong theo ké hoach gay thiét hai rat1én cho
nha may. Mit khéc, viéc bao dwdng thiét bi theo dinh ky giy ton kém rit 1én vé chi phi mua sim
vat tw cling nhw khoi lwgng céng viéc rat 16n cho cac don vi bdo dwdng ctia Nha may. Tuy nhién,
tan suat bao dwdng nhiéu sé tiém an nhiéu rdi ro cho dd tin ciy thiét bi, hé thdng do sai sét trong
qua trinh thao 14p thiét bi. Vi vy nhu ciu thiét yéu cia Nha may Pam Ca Mau la phai c6 mot chién
lwge bao dwdng téi wu dap rng day du cac tiéu chi cia mdt Nha may cong nghiép hién dai trén thé
gi¢i: chi phi bdo dwdng stra chira t6i wu, do tin ciy thiét bi cao dap &rng yéu ciu van hanh an toan,
on dinh lién tuc cia Nha may. Do d6 giai phap PdM dwa ra nham mang lai hiéu qua 16n vé tiét kiém,
ti€t gidm chi phi bao dwdng stra chira cling nhw ning cao d0 tin ciy cua thiét bi quay, giup Nha may
xr ly dwore nhiéu van dé vé rung rung dong, ting tudi tho cho thiét bi...

Trong giai doan tir nam 2015, Nha may Pam Ca Mau da manh dan ap dung song song
chwong trinh PdM cho thiét bi quay khi nhin thiy nhitrng wu diém vé mat tiét kiém chi phi déong
thoi ndng cao do tin ciy va an toan van hanh cho Nha may. Viéc 4p dung chién lwoc bao tri tién
tién nam trong chwong trinh bao tri dwa trén do tin cdy nham giap doi ngii bao tri c¢6 thé phat hién
nhirng diu hiéu hw hong cta thiét bi & giai doan sém. Tir d6, gitp bo phén bdo tri chi dong 1én ké
hoach bao tri, stra chira, chi dong phu tung thay thé, toi wu héa chi phi, thoi gian, nhan lwc béo tri
va an toan cho con nguoi 1a that sy cin thiét. Trong nhitng ndm tiép theo Nha may Pam Ca Mau
da 4p dung manh mé chwong trinh bdo tri tién doan két hop véi cadc phwong thire bao tri khac da
gitp cho cdc may mdc, thiét bi cia nha may hoat déng 6n dinh hon rat nhiéu, gép phin ning cao
do tin cdy cho Nha may. Nha may Pam Ca Mau 4p dung phwong phap nay dwa trén &ng dung cac
may mac, cong nghé hd tro chuin doan hién dai clia cdc hang hang dau nhu System 1 ctia GE, AMS
CSI 2130 (Peak Vue) cia Emerson, Microlog (Envelope) ctia SKF, thiét bi siéu 4m, thiét bi MCEmax
cua PAMA... song song vi viéc dao tao d6i ngii nhan sw chudn doan c6 chuyén mon siu dat trinh
do cao.

Song song v&i viéc bao tri phong ngira (PM), phwong thirc bdo duwdng theo tinh trang PAM
da dwoc dwa vao wng dung cho cac thiét bi quay va da mang lai nhiéu két qua tich cwc. Tlr nam
2017 dén nay chuong trinh PAMA (Predictive Maintenance Analysis) cling dwgc ap dung dé€ chuin
doan, danh gi4 toan dién cac 16i ctia dong co dién va dugc trang bi thiét bi MCEmax. Phwong phap
nay ap dung cho nhirng thiét bi:
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- Cac thiét bi dac biét quan trong (Vital equipment) va Cac thiét bi quan trong th& cip
(Critical equipment): Danh gi4, phan tich dit liéu dinh ky dé€ dw doan tinh trang thiét bi tir d6 cé ké
hoach va n¢i dung bao duwdng pht hop.

- Cac thiét bi thong thwdng (Secondary equipment): Po dac, danh gia tinh trang thiét bi, khi
mirc d6 khong thé van hanh dwoc thi méi bao dwdng stra chira.

3. Giai phap nang cao hiéu qua lam viéc caa thiét bi quay tai Nha may Pam Ca Mau
3.1. Cdc gidi phdp dworc dp dung

* 'ng dung céng nghé phan tich rung dong

Phén tich rung dong la cong nghé gidm sat tinh trang dwoc 4p dung pho bién déi véi thiét
bi quay nhw déng co, quat, bom, hép s6... phat hién ra cac hw hong tiém tang xay ra bén trong va
xac dinh cac thanh phan hw hong va cac nguyén nhén géc ciia hw hong.

Quy trinh thu thap di liéu dwgc thyce hién nhw lwu d6 trong Hinh 2. Viéc khao sat thiét bi
va kiém tra an toan tai khu vwc thu thip dir liéu néu an toan thi tién hanh thu thap dit liéu, tai dir
liéu 1én phdn mém trén may tinh dé phan tich, danh gia tinh trang va xuat dir liéu bao céo.

* 'ng dung céng nghé phan tich Siéu dm

Ap dung céng nghé siéu am - Ultrasound trong phan tich, chudn doan va danh gia tinh
trang cda thiét bi quay sé gitip ching ta phat hién nhirng diu hiéu hw héng cia bac dan, m& boi
tron, bAnh rang & giai doan s¢m. Quy trinh thu thip dir liéu dwoc thwe hién nhw lwu d6 trong Hinh
2. Viéc khao sat thiét bi va kiém tra an toan tai khu vwc thu thip dit liéu néu an toan thi tién hanh
thu thap dir liéu, tai dir liéu 1én phdn mém trén may tinh dé€ phan tich, danh gia tinh trang va xuit
dix liéu bao cao.

Khéng

< A 2 7 C(’)
Bat dau Khao sat
[ K&t thuc ]1— Phan tich & béo cio

Hinh 2. Lwu do thwc hién phdn tich rung déng va siéu dm.

Y

Thu thap dir liéu

7'}

* [’'ng dung céng nghé Kiém tra dong co dién
Qui trinh thu thap dir liéu, bao gom thu thip dit liéu online (Hinh 3) va offline (Hinh 4) cta
dong co.

Khéng
‘ €6 Kiém tra dong khai
[ Bat dau ]—P Khdo sat 1em tra dong kho'
dong
Khéong
An toan sau khi | Kiém tra ty dong
kifmtra | Emax

Hinh 3. Lwu do kiém tra Online.

Khdo sat va kiém tra an toan vi tri thu thap dir liéu néu an toan tién hanh thu thip dit liéu
(kiém tra dong khéi dong, tw dong Emax), co s& dir liéu va két qua kiém tra da diy dua cho viéc
phén tich thi két thic va bao céo.
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Lo K&t n6i cam bién
[ Bat dau ]_' Khao sat MCE kiém tra tu dong

An toan sau khi . Kiém tra dién
< Kiém tra RIC , L
kiém tra ap bwéc

Fy

Khong dat

Hinh 4. Lwu do kiém tra Offline.

Khdo sat va kiém tra an toan vi tri thu thap dit liéu néu an toan tién hanh két néi thu thap
dir liéu (kiém tra PI, ...), co s& dir liéu va két qua kiém tra da day du cho viéc phan tich thi két thic
va bao cdo.

3.2. Hiéu qud cua gidi phdp

Viéc 4p dung thanh céng bao tri tién doan 1a mot nén tdng quan trong dé Nha may tiép tuc
trién khai cho cac chwong trinh tién tién nhw RCM (Reliability Centered Maintenance), TPM (Total
Productive Maintenance).

Ap dung cac ki thuat chudn doén gitip phat hién ra cic nguyén nhan hw héng va giai phap
Xt ly tiéu biéu nhu:

- Do tin s6 tw nhién phat hién cong hwdng giy rung dong cao ton tai ldu nay cia mot s6
cum bom diu boi tron quan trong trong qua trinh load tai, két qua sau khi xtr ly cdng hwdng cum
thiét bi chay lai v&i d6 rung rat thap.

- Cum may nén bon amonia thwdng xuyén rung cao gy hw hong 6 bi va truc vit chi phi stra
chira cao (bao gobm vat tw va thué dich vu stra chira), PAM dung k§ thuit do pha rung dong dé xac
dinh nguyén nhan géc do mit ciAn bang motor 1am dnh huwéng dén may nén. Sau khi xtr ly thi dén
nay thiét bi hoat dong rat 6n dinh v&i dé rung thép.

Chuin doan sém cac hw hdéng, cdnh bao dirng thiét bi trudc, tranh bi dirng dot ngdt
(unplanned shutdown) cho cac thiét bi ddc biét quan trong nhw cic cum may nén, cic bom va quat
chinh.

Giam thiéu tan suit phai dirng may bdo tri stra chira do cac sw c6 khéng mong muon.

T6i da hod thoi gian hoat ddng va ci thién do tin ciy, sw an toan cta cac thiét bi quan trong
nhw cadc cum may nén, quat, bom quan trong.

T khi 4p dung bdo tri tién doan cho thiét bi quay, Nha mdy tiét kiém chi phi rit 1én cho
viéc mua sam vat tw dv trit ton kho va bdo duéng stra chita cho thiét bi so véi trudc day chi thuc
hién bao tri phong ngira.

4. Kétluan

Bdo tritién doan la mot trong nhitng phwong phap bao tri dwoc ap dung rong rii béi nhirng
wu diém vuwot troi, 1a mot ky thuét st dung cac cong cu va ky thuit gidm sat tinh trang dé giam sat
thiét bi dinh ki hodc lién tuc trong suét qua trinh van hanh. Thong tin dit liéu dwgc ghi lai phuc vu
cho viéc canh bdo, phan tich d€ tién toan, phat hién nhirng 16i tiém tang cua thiét bi & giai doan
sém. Diéu nay giup cho nha may chu dong 1én ké hoach bdo tri, stra chira, thay thé truédc khi hdng
héc xay ra ting hiéu qua nha mdy. Cac cong cu phat hién bat thwong manh mé cé thé tranh dwoc
nhirng sw c6 tiém 4n va chu dong giai quyét vin dé. Qua d6 ning cao hiéu qua san xuit, tiét kiém
chi phi bdo tri bdo dwéng, giip doanh nghiép nang cao nang lwc canh tranh va phat trién bén virng.
C6 nhiéu phwong phap bao tri tién doan dwoc 4p dung nhw: Phan tich rung dong; Phan tich siéu
am; Kiém tra dong co dién....

Tai Nha may Pam Ca Mau da ap dung thanh cong bao tri tién doan trong cong tac bao dwdng
stra chita. Tr d6 tao nén tang phat trién manh mé trong twong lai.

Viéc 4p dung thanh cong ky thuat PAM cho cac thiét bi quay tai Nha may Pam ca Mau da
giup tiét kiém chi phi bdo dwdng thiét bi, dong thoi nang cao do tin ciy va an toan van hanh cho
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Nha mdy. Diéu nay da khang dinh tinh hiéu qua ctia viéc 4p dung phwong phap PdM trong céng tac
bdo tri, bdo dudng thiét bi.
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ABSTRACT

The use of predictive maintenance technique to
improve the operational efficiency of rotating
equipment at Ca Mau Fertilizer Plant

Nguyen Duc Trung!, Nguyen Van Thinh?*

1 PetroVietnam Ca Mau Fertilizer Joint Stock Company (PVCFC), Viét Nam
2Faculty of Petroleum and Energy, Hanoi University of Mining and Geology, Vietnam

Predictive maintenance (PdM) is an advanced maintenance method used to prevent equipment
failures through data analytics. This technique of PAM aims to reduce unplanned downtime, prolong
optimal equipments life, and optimise spare parts for repairs. Applying PdAM maintenance techniques
helps ensure reliability for machinery and equipment operating in industrial lines. From there, it
helps to reduce businesses losses due to stop unplanned production process. On the other hand it
helps to reduce costs for maintaining operations, repairing and replacing during operating time....
At Ca Mau Fertilizer Plant, rotating equipments are accounted for a large number of the plant's
production lines. In the past, maintenance of rotating equipment mainly applied a preventive
maintenance strategy. Since applying PdM maintenance techniques, it has clearly shown its
advantages in saving costs while improving reliability and operational safety for the Plant. This
article presents results of the research on applying PdM technique to improve the quality of
maintenance for rotating equipments at Ca Mau Fertilizer Plant. Results of the research will
contribute to improve the reliability and longevity of rotating equipment, thereby improving
production efficiency, helping to reduce maintenance costs and limit unusual incidents, reducing
inventory of spare materials and being able to help prolong equipment life. That leads to ameliorate
the operational efficiency of the Plant. Results of research can be considered to apply to other
equipment working in the production line of Ca Mau Fertilizer Plant.

Keywords: Ca Mau Fertilizer Plant, Predictive maintenance, Rotating equipment.
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