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Tom tit

Bai bdo dé xuat trién khai Hé thang bao tri theo
ké hoach (PMS) duwa trén chicong trinh may tinh
cho tau hugn luyén VMU Viét-Han. PMS 1a mgt
hé thong lap va trién khai ké hoach bao dwong tau
theo dinh ky theo quy d@inh ciia nha san xudt va B¢
lugt quan 1y an toan quéc té (ISM Code). Viéc
trien khai PMS trén may tinh cho phép ldp ké
hoach va thuc hién cong tac bao tri mgt cach hiéu
qua. Piéu nay khong nhieng giiip dam bao an toan,
tin cgy trong quan ly, khai thac may méc, ma con
giam nhe khéi lirong cong viéc cho thuyén vién.
Tir khéa: Hé thong bao tri theo ké hogch, Nhiém
vu PMS, Thugc tinh PMS,

Abstract

The paper describes development of computer-
based Planned Maintenance System (PMS) for
VMU Viet-Han training ship. PSM is designed to
plan maintenance jobs according to makers'
maintenance schemes and ISM Code. Computer-
based PMS enhances maintenance planning and
implementing, which improves sefety and
reliability operation of ship's equipment and
reduces crews' work load also.

Keywords: Planned Maintenance System, PMS
duty, PMS property.

1. Lwa chen mé hinh h¢ théng PMS
1.1. Vai tro va yéu cau ciia mgt hé théng PMS

Theo Quy dinh 10.1 Bo luat ISM Code: Cong ty
quan Iy tau phai thiét lap hé thong hoac cac quy trinh,
thi tuc dé dam bao rang con tau dugc duy tri phu hop
V6i cac quy dinh. PMS 1a mot phan cua hé thong quan
ly an toan - SMS (Safety Management System) theo
quy dinh Bo luat ISM Code [1]. Hé thdng bao tri theo
ké hoach cho phép chu tau va ngudi khai théc lap ké
hoach, thuc hién va ghi lai viéc bao tri thiét bi trén tau
theo cac khoang thoi gian tuan tha cac yéu ciu cua
dang kiém va nha san xuat. Diéu nay nham dam bao

hoat dong an toan cua céc thiét bi va toan bo con tau
va tudn tha tat ca cac quy dinh hién hanh cia T6 chic
Hang hai Quéc té va cac bén lién quan. C6 nhiéu cach
khac nhau dé dat dugc cac muc tiéu nay, tiy thugc vao
quy md va mic do phirc tap cua cong ty van tai bién
va loai tau dang hoat déng. Trong moi truong hop,
phuong phép bao tri c6 hé thong va theo ké hoach dya
trén danh gia rui ro va bat dau bang viéc thiét lap co
s6 dit liéu day du vé may moc, thiét bi va cac thanh
phan cua ching.

Theo huéng dan tai Muc 13.11, Section 13,
Rightship Inspection Questioniare (RISQ), hé thng
PMS c6 thé ¢ dang s6 sach truyén théng hoic phan
mém may tinh, cho phép ngudi quan ly tau hop ly hda
viéc 1ap ké hoach, theo ddi va thuc hién cong viéc bao
tri dinh ky theo yéu cau cua nha san xuét va cua to
chuc phan cap. Mot hé théng PMS hiéu qua can dam
bao yéu cau ti thiéu sau day [2] [3]:

- Phan mé ta va tai liéu cua hé théng PMS phai
duoc 1ap bang tiéng Anh va/hoic ngdn ngit 1am viéc
trén tau.

- Chwong trinh bao tri theo ké hoach phai bao gém
cac yéu cau cua nha san xuat thiét bi.

- C6 noi dung ké khai, kiém ké vat tu cua cac thiét
bi, hang muc va hé théng cua tau.

- Phai thé hién duoc khoang thoi gian bao tri, tirc
Ia khoang thoi gian ma tai d6 cac céng viéc bao tri s&
dién ra.

- Phai bao gom cac huéng dan va quy trinh bao tri
dé thuyén vién tuan tha.

- Phai c6 kha niang xem lai lich sir ciia cac 1an bao
tri, tac 1a tai liéu chi rd cac cong viéc bao tri da thuc
hién.

- Phai dinh kém dugc cac tai liéu 1a két qua (vi du
hinh anh) va bién ban do dac, kiém tra duoc thuc hién
trong cac 1an bao tri, 1am co s& dé theo ddi, giam sat
xu hudng thay doi chat luong cua thiét bj.

- Thé hién duoc so dd khdi hé théng PMS va md
ta khai quat quy trinh thuc hién.

- C6 hudng dan vé phan quyén thuc hién, nghia 1a
nguoi Ky (x4¢ nhan) tai cac noi dung va céc tai ligu dé
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xac minh cong viéc bao tri da dwoc thuc hién theo
PMS.

Ddi voi cac hé théng lap trén may tinh, ngoai
nhitng yéu cau trén, cac hé théng bao tri theo ké hoach
dugc vi tinh hda s& cung cap:

- Tén dang nhap va mat khau ding nhap duy nhét
cho mdi ngudi thuc hién bao tri/kiém tra.

- Sao luu diy du - ban sao luu trén tau hoac trao
d6i dir liéu thuong xuyén gitra tau va céng ty quan ly
trén bo.

- Truyén dit liéu tu dong - dong bo héa dix lidu gitra
tau va van phong quan ly tau bang céch sir dung chirc
nang nhap/xuat ty dong hoic thu cong khi dugc yéu
cau, cho phép ngudi quan ly tau theo ddi trang thai
bao dudng trén tau.

Hé théng bao tri theo ké hoach phai dugc phé
duyét khi tau tham gia vao ké hoach bao tri theo ké
hoach ciia dang kiém. Can c¢6 chang chi phé duyét

kiéu cho phan mém cua hé thdng bao tri theo ké hoach.

Néu hé théng PMS cua tau dugc td chic ding
kiém chip nhan thay thé cho H¢ thong kiém tra lién
tuc may (Continuous Machinery Survey - CMS), viéc
kiém tra theo CMS ciing dugc thuc hién véi hé thong
PMS trén co s& cac khoang thoi gian giita cac lan bao
tri do nha san xuit khuyén nghi, kinh nghiém cua
nguoi van hanh va hé théng giam sét tinh trang ky
thuat (néu c6). Céc hé théng phin mém PMS can phai
dam bao tinh bao mat, kha nang sao luu va cap nhat
dinh ky.

1.2. Lwa chgn hé théng PMS tau VMU Vigt-Han

Trude day, cac hé théng PMS dugc lap cha yéu
dudi dang s6 sach truyén théng. Viéc quan 1y, luu trix
thong tin kiéu sé sach truyén thong dé gay nham lan,
va khé tim kiém thong tin, han ché trong viéc truy cép,

User Level

(PMS -VMU Vit Han)

tong hop, thdng ké cac hang muc cong viéc, vat tu tiéu
hao, duy trir. Cac hé thdng phan mém PMS trén may
tinh da gitip cho viéc quan Iy bao dudng may maéc hé
dong lec thuan loi hon nhiéu. C6 nhiéu cach xay dung
h¢ thdng PMS trén may tinh nhu: Xay dung dang bang
tinh (Vi du Microsoft Excel); Phan mém chay doc lap
trén may tinh PC; Phan mém chay trén mang noi bo
ctia tau; Phan mém chay trén nén tang mang dién rong
(web-based).

Viéc lya chon md hinh hé théng PMS tuy thudc
vao kha ning va trang bi cta tirng tau. Nhiing hé thong
chay trén may tinh ca nhan hoac mang noi bd ¢ uvu
diém 1 téc d6 nhanh, nhung kha ning chia sé giita
ngudi van hanh va ngudi quan ly han ché. Hé thdng
web-based c6 vu diém la tién dung trong két ndi, chia
sé thong tin, nhung doi hoi hé thong phai dugc két ndi
day du voi mang Internet. Su phé bién cua ngdn ngi
HTML cho phép xay dung hé thong web-based PMS
dé c6 thé st dung truc tuyén (online) hozc khi khdng
c6 két ndi Internet (offline). Khi khdng c6 két nbi
Internet, di liéu s& duogc luu tam & hé thdng noi bo va
duoc ty dong dong bo khi co két ndi.

Vi diéu kign khai thac hign tai cia tau VMU Viét-
Han, nhdm nghién ciru dé xuat xay dung hé théng trén
nén tang mang dién rong. Nham dap ung céc tiéu
chuan qudc té, hé théng PMS cho tau VMU Viét-Han
duoc xay dung bang tiéng Anh.

2. Céu tric hé théng PMS tau VMU Viét-Han
2.1 Phan quyén qudn ly trong hé théng PMS

Dé dam bao viéc quan ly theo chwc trach nhiém v,
hé théng PMS tao phan quyén khac nhau cho céc tai
khoan [3]. Cu thé, c6 ba loai tai khoan v&i mac phan
guyén khac nhau nhu sau (Hinh 1):

Admin (Quan tri vién): La nguoi tai van phong

J” Y

v

Admin

Captain/ Ch. Eng.

Ch. Off/ Second Eng.

Y

Y

- Creat new device

- Creat new PMS job

- View status of event calendar
- View statistics results

(visible from office side)

by juniors

- View status of event calendar
- Final approve a PMS job

- Reject a completed PMS job done

- View status of event calendar

- Update running hour of equipment

- Update staus of a PMS job (complete or postponed)
with detail description and attachment if any

Hinh 1. So @6 phan cdp quyén siz dung hg théng PMS tau VMU Viét - Han
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quan ly cuia cong ty, cé kha nang sau day:

- Thiét 1ap hé thong PMS sao cho don gian, hiéu
qua trong bao tri, kiém tra tau va hoat dong quan ly
tau.

- Quan sat duoc trang thai hién thi theo lich thang
trén hé thbng PMS (Event Calendar).

- Thém méi, stra di, x6a hang muc trong PMS.

- Xem ty 1& thong ké PMS hoan thanh hoic chua
hoan thanh ding han hay ty I¢ PMS phai tri hoan.

- Xem lich sir c4c lan bao tri cua tirng nhiém vu
trong PMS.

- Xem, tai duoc cac bao cao hoic tai liéu dinh kém
& mdi nhiém vu PMS.

L_JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

Quan tri vién khdng c6 quyén xac nhan mot nhiém
vu theo PMS da duoc thuc hién hoac yéu cau tri hoan.

Captain/Chief Engineer (Senior Officers): La
thuyén trudong va may truong trén tau, c6 kha ning
thuc hién:

- Quan sat duoc cac su kién trén lich thang hé
théng PMS.

- Duyét hoac tir chbi mot nhiém vu theo PMS va
dugc d& xuat boi cac si quan cp dudi.

Chi khi dugc duyét boi thuyén trudng hoic may
trreang thi nhiém vu PMS d6 méi dugce xac nhan 1a da
hoan thanh trén hé thong va khong con xuét hién trén
ngay dén han trude d6. DSi véi tau VMU Viét-Han,

PMS Jo

(VMU Viét Han)

b Classification

Y J’

GREEN YELLOW

v v

Critical PMS Jobs:

- Safety related PMS jobs

- MARPOL related PMS jobs - Weekly routine PMS jobs

Other remaining PMS jobs:
- Scheduled maintenance
- Scheduled inspection

- Scheduled test/ try out

Hinh 2. So @6 phan logi cac nhigm v PMS tau VMU Vigt - Han

— Office Reference Code

Equipment Code

PMS Job Properties S

— Equipment Code

—| Equipment Description

— Task

— Job description Last detail of work done

(VMU Viét Han)

Date

Last action date —

— Original due date

Due date

Interval

Running Hour

Hinh 3. Thugc tinh ciia hé thang

Days

PMS thiét Igp cho tau VMU Vigt - Han
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viéc xac nhan cua thuyén truong hoic may truong doi
v6i mot nhiém va PMS nham thyc hién chirc nang giam
sat, dam bao chat lugng va ting cudng giam sat chéo.

Chief Offccer/ Second Engineer (Junior
Offficers): La dai phd va may hai cua tau, truc tiép
diéu hanh va té chirc lao dong trén tau ddi vai bo phan
boong va may. Céc tai khoan nay cho phép thuc hién
Cac churc nidng sau:

- Quan sat dugc cac su kién trén lich thang hé
théng PMS, tir d6 c¢6 ké hoach bao tri phi hop cho
tirng nhiém vu cin ctr theo tinh hinh thyc té va thao
luan véi céac sT quan lién quan.

- Cap nhat s6 gio lam viéc cua thiét bi (néu co).

- Cap nhat trang thai cia mdi nhiém vu PMS sau
khi d3 thyc hién (hoan thanh), hoic yéu cau tri hoan
vi 1y do nao d6. M&i nhiém vu hoan thanh can duoc
cap nhat véi chi tiét viéc da lam (detail update) va dinh
kém bién ban thtr, kiém tra hay do dac néu cé.

2.2 Nhigm vu trong h¢ thong PMS

Nhiém vy trong hé théng PMS la céc cong viéc cu
thé duoc 1ap sin dé thuc hién ¢ thoi diém cu thé dya
trén yéu cau cua nha san xuit va cac yéu cau theo luat.
Dé d& dang nhan dang mirc d6 quan trong, cac nhiém
vu trong hé théng PMS thiét 1ap cho tau VMU Viét-
Han duoc phan loai theo mau sic khi hién thi trén lich
su kién PMS. Theo do, ca 3 md mau "Red", "Yellow"

KHOA HOC - CONG NGHE

nhiém vu (Hinh 2). Mtc d6 quan trong dugc phan loai
khong chi theo mirc d6 dam bao tinh trang ky thuat
cua thiét bi, ma con nham dam bao cac yéu cau vé an
toan va phong chéng 6 nhidm méi truong theo céc quy
dinh hién hanh.

Thugc tinh cua nhiém vu trong hé théng PMS la
tap hop cac thong tin nham mo ta day du nhiém vu.
Hinh 3 mé ta chi tiét thudc tinh cua cac nhiém vu ap
dung cho hé théng PMS trén tau VMU Viét-Han.

2.3 Thugt tpén xr ly va xac nhgn nhiém vu
trong hé thang PMS

Trén Hinh 4 14 so d6 thuat toan xu ly va xac nhan
tinh trang nhiém vu PMS. Mdi nhiém vy theo PMS c6
thé duoc thiét 1ap theo chu ky (interval), dya trén thoi
gian hoat dong cua thiét bi (running hour), hoic theo
lich nam.

Dua trén ké hoach da duoc lap trinh, hé théng
PMS s& hién thi nhiém vu dén han (Due) can thyc hién
trén giao dién bang lich theo thang. Hé thong ciing cap
quyén truy cap pht hop cho ngudi ding 1a cac can bo
quan 1y, si quan trén tau. Khi mot nhiém vu dén han,
thong bao dén han s& xuét hién trén giao dién nhiém
vu. Néu khong ¢ truc tric va bi tri hodn, nhiém vu
can duoc thuc hién va dugc xac nhan trang thai hoan
thanh (Completed) bai cip thuc hién (sy quan phu
trach). Sau d6, & cip cao hon, Thuyén/May trudng

A4

Admin Set up
f PMS Job ;<—

<
Original{ Last action date

Interval

C Due

Yes
Completed
Yes

Detail update

Yes

éoned

No

y

Overdue Job >P

Ay
N

A4

Visible to all users

Job done

Update by Juniors
Junior officers update [ €——

A 4
/ Senior officers approval /4 Approve by Seniors

Hinh 4. Thudt toan x Iy va xac nhdn nhiém vu trong hé théng PMS

va "Green", tuong ung véi muac do quan trong cua
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ma nhiém vu bi tri hodn, can phai néu rd tri hoan dén
khi nao va ly do 1a gi. Trong truong hop mét nhiém
vu khong duoc thuc hién, va ciing khong c6 yéu cau
tri hodn thi hé théng nhan ra rang nhiém vu do6 bi qué
han (Overdue job). Tau c6 cang nhiéu danh muc
nhiém vu bi qué han chtng to rang ké hoach va hoat
dong bao tri trén tau dugc thuc hién khéng hiéu qua,
thé hién rang hé théng quan ly an toan SMS cua cong
ty can dwoc xem xét va danh gié lai.

MJdi nhiém vu PMS duoc thiét 1ap khoang thoi
gian d¢é tién hanh lan ké tiép (interval) theo nam hoac
dua trén gid hoat dong cua thiét bi. Hinh 5 mé ta thuat
toan xu ly vong lap chu ky bao dudng.

PMS Job

Running Hour

/ Set started RH & duration /

/ Update RH ;

P
\J

N
L/
v

Hinh 5. Thudt toan thiét Idp vong lap théi gian cho
méi nhigm vu trong hé théng PMS

3. Trién khai

Dva trén cac thuat toan quan ly coéng viéc, hé
thdng PMS di dwoc xay dung trén co s& ngdn ngir
HTML. Co s6 dit liéu cho cac nhiém vy PMS cua tau
VMU Viét-Han dugc xay dung va nap vao hé théng.
Hé théng PMS dugc xay dung c6 nhirng dic diém va
yéu cau co ban sau:

- Hé théng c6 thé hoat dong online hoic offline.
M3Ji hoat dong bao dudng hay xac nhan c6 thé thuc
hién trén cac may tinh dugc két néi vai hé théng mang
quan ly caa cong ty quan ly. Néu tai thoi diém xir ly
hé thong khong duogc két ndi Internet thi cac thong tin
s& duoc luu trir va tu dong cap nhat khi duoc két ndi.

)

Calendar day |

/Setcalendardaymtar\ral/

™~
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- Hé thdng can duoc cai dat trén may chi va dugc
cap dia chi IP, may chu cai dat phai duoc duy tri hoat
dong lién tyc.

- Hé théng c6 thé duoc truy cap va xir ly boi bat
ctr thiét bi ndo (may tinh ca nhan hodc may tinh bang,
dién thoai théng minh) c6 kha nidng truy cap vao hé
thdng quan ly cia cdng ty quan ly tau.

- Hé thdng c6 thé tuong thich véi moi nén tang hé
diéu hanh cua thiét bi truy cap (Windows, Linux, iOs,
Android) va khéng yéu cau cau hinh phan cting cao.
Chi yéu cau cac thiét bi c6 kha nang xu Iy troi chay
c4c ung dung thong thuong (nhur cac phan mém xir ly
van ban, bang tinh, truy cap Internet).

Sau khi trién khai xay dung phan mém va thugc
tinh cho c&c nhiém vu PMS, nhdm nghién ctu da trién
khai cai dit va van hanh thir. Mot s6 két qua cu thé
nhu sau:

Vé may chu va dia chi: Trong thoi gian chay thu,
phan mém duoc cai dat trén may chu dich vu va dang
nhap thong qua dia chi IP. V& lau dai, khi d& van hanh
on dinh, hé thdng c6 thé duoc cai dat tai may cha cua
Trudng va dang ky tén mién thdng nhat vai hé thong
tén mién cta Truong.

Vé s6 lirong nhiém vu PMS: Nhém nghién ciu da
xay dung cac nhiém vu PMS theo ba nhom dua trén
tai liéu [4] va quy dinh trong hudng dan [5]. S6 lwong
cu thé nhu ¢ Bang 1.

Bdng 1. Sé lirgng nhiém vu PMS

TT  Loai nhiém vu PMS S/lg
1 Nhoém 1 (Critical PMS) 91

2 Nhom 2 (Weekly routine PMS) 43

3 Nhém 3 (Other PMS) 1550
Téng cong 1664

4. Két luan

Hé théng PMS cho tau VMU Viét-Han da dugc
xay dung dwa trén cac yéu cau cua Bo luat quan ly an
toan qudc té. Piéu nay khdng nhitng gitp ich cho viéc
quan ly hoat dong cua tau, ma con gop phan quan
trong trong cong tac bao tri va huan luyén thuyén vién,
sinh vién. H¢ thong c6 thé duoc sir dung ngay cho
cong tac quan ly tau VMU Viét-Han. Trong qua trinh
van hanh, két qua ban diu s& duoc danh gia dé tiép tuc
hoan thién hé théng.

Nhém nghién ciru xay dung hé théng dang module
dé c6 thé mo rong. Trong thoi gian tai, c6 thé tiép tuc
phét trién mot sé module khac nhim huéng téi mot hé
thdng quan ly tau hoan chinh.
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Viéc 4p dung hiéu qua hé théng PMS cho tau
VMU Viét-Han ciing mé ra kha nang ap dung rong réi
cho ddi tau cua cac chu tau Viét Nam. Khi ma Internet
da tro thanh yéu cau bat bugc tir nim 2023 theo nghi
quyét nam 2022 ctia Cong wdc lao dong hang hai quéc
té (Marine Labor Convention), hé théng PMS dang
web-based c6 thé d& dang van hanh, tao diéu kién

thuan lgi cho cong téc trién khai va quan ly bao dudng.
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