VIEN NANG SUAT VIET NAM

_ DUY TRI HIEU SUAT
THIET Bl TONG THE (TPM)
THUC HANH TPM CO BAN

z
:
:
:
E
:

NHA XUAT BAN THANH NIEN






VIEN NANG SUAT VIET NAM

Nhém bién soan: Bang Thi Mai Phuong - Hé Vinh Léc

_ DUY TRI HIEU SUAT
THIET B] TONG THE (TPM)
THUC HANH TPM CO BAN

NHA XUAT BAN THANH NIEN






é@&dm@o it

Pé nang cao nang sudt va nang Iye canh tranh, céc doanh nghiép
phdi khdng nging nd Iyc fim ra cac gidi phap nhém logi bd céc lang
phi, t8i uu héa qué trinh sén xudt va néng cao chdt Iugng san phdm. C6
r&t nhiéu md hinh qudn Iy va céng cy cdi tién da dudc ap dung thanh
céng tai cae doanh nghiép dé dat duge muyc tiéu nay. Duy ti hidu sudt
thigt bj tdng thé (TPM) 1a mét cong cy rét hiu higu nhung cén khé mdi
mé d&i vdi cae doanh nghigp Viégt Nam.

Vé&i mong mudn phd bién cac céng cy cdi fién néing sudt chét lugng
va gidi phép qudn Iy tién tién clng nhu nhing phudng phap thuyc hanh
16t nhéit 16 doanh nghiép Viét Nam, Vién Nang sudt Viét Nam bién soan
cudn "Duy tri hidu sudt thigt bj téng thé (TPM) - Thyc hénh TPM cd ban”
trong khudn khd nhiém wy thude Chuong tinh quéc gia vé& "Nang cao
nang sudt vé chét lugng san phdm, hang héa cla doanh nghiép Vigt
Nam dén nam 2020".

Cudn sach dugc phat Hién vé hodan thign véi sy hd trg cla T chiic
Nang sudt Chau A (APO), Trung t&m Nang sudt Nhat Ban thdng qua
chuong finh hd trg chuyén gia ky thudt va dy an nghién cu xéy dung
mé hinh diém vé& ap dung TPM tai doanh nghigp Viét Nam.

Do ¢6é gidi han vé thai gian, ngudn théng tin vé kinh nghiém ap dung
thyic t&, Vién Nang sudt Vigt Nam rdt mong nhén dugc cac v kién ddng
gop dé cdi tién va ti€p tyc hodn thién cudn sach trong nhiing 1&n tai

ban sau.
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Vé cudn sach
“Duy tri hiéu suat thiét bi tong thé (TPM)
Thuc hanh TPM co ban”

Duy tihiusudtthiét bj tdng thé - TPM (Total Productive Maintenance)
Ia mdt phudng phap quén ly dude ap dung ddu tién tai Nhat Ban, sau
dé dugc phd bién & nhidqu nudc trén thé gidi. Bugc biét dén nhu mét
phudng phap ddi mdi rong hoat déng bao duding vdi sy tham gia cla
t&t cd moi ngudi trong 16 chie, TPM hudng 16i hidu qud thist bj cao,
nang cao nang sudt va chdt lugng sén phdm va maéi trudng lém viéc
an todn,

TPM 1& mdt chudng finh chién lugc véi tdm nhin dai han va lién tyc,
ddi hdi sy nd Iye frong mét vai nam dé thyce hién. Trong tai liéu nay, bén
canh nhiing théng tin tdng quat v& TPM, ching tai tap frung gidi thigu
nhidng phuong phdp. cach thic cd ban nhat vdi myc dich gilp cac
cdng ty budc ddu tidp can va tién khai dugc ngay trén thyc &, Nhing
k&t qud ban ddu nay s& tao nén tang, tién dé& va ddng Iuc dé cong ty
tiép tyc chinh phyc cdc midc cao hon caa TPM.

K&t qud cdi tién budc ddu cha mdt s6 doanh nghiép Viét Nam da ép
dung thi diém TPM cho thdy: sau ap dyng TPM cd ban, doanh nghiép
da néng cao dudc hiéu sudt st dyng thist bi, gidm thidu thdi gian ding
rndy, thdi gian vé& sinh, thdi gian stta chiia hdng héc va tang khd néng
hy bdo dudng cla ngudi van hanh.

Hy vong réng ddy s& 1& tai liéu tham khdo hdu ich cho céc chuyén
gia trong finh vifc nang sudt chat lugng, ddc biét 1& cde doanh nghigp
Vigt Nam trong chién lugc hdi nhdp vé néng cao khd nang canh tranh
bdng nang sudt chdt lugng.
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CHUONG |
SU HINH THANH PHUONG PHAP
TPM

1.1. Lich sif hinh thanh va phat trién ctia TPM
1.2. Cac loai hinh bao duéng

1.3. Khai niém TPM
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1.1.

LICH SU HINH THANH VA PHAT TRIEN CUA TPM

Khai niém bao dudng phong ngira (preventive maintenance)
dueoc hinh thanh tir M¥ vao nam 1951. Truede do, cac cong ty chi
thwe hién bao dudng sita chita (breakdown maintenance), tiec la
cong viéc bao durdng chi duoc thue hién sau khi co s ch hong
hoc xay ra. Phirong phap bao dudng phong ngira da giip cac cong
ty giam céc su c6, hong hoc thiét bi mét cach dang ké, do dé no
dwoc chap nhan va ap dung kha rong rii vao thoi diém nay.

Vo1 bao dudng phong ngtra, cong nhan trong nha may thue
hién cong viéc van hanh may moc dé san xuat ra cac san phﬁm,
hang hoa, viéc sira chira, bao dudng may moc thiét bi do mét bd
phéan chuyén trach khac dam nhiém. Khong chi dwoc phat trién tai
My, phuong phap bao dudng phong ngira da duroc cac nha may,
cong ty san xuat ctia Nhat Ban chap nhin va pho bién siu rong.
Cac chwrong trinh bao duéng phong ngtra da dem lai nhitng lo1 ich
hét site dang ké, d6 1a thei gian hong may duoc giam thiéu, giip
duy tri san xuat lién tuc.

Tuy nhién, mmre do tw dong hoa ngay cang cao, may moc
thiét bi trong nha may san xuat ngay cang nhiéu dan t&1 bé phin
chuyén trach bao duéng c6 xu huéng phinh ra véi s6 hzong
nhéan si thim chi con nhiéu hon so véi cong nhan trire tiép van
hanh. Bén canh do, do khbi Irong cong viée nhiéu, bo phan bao
dudng khéng cd théi gian kiém tra, danh gia thue té tinh trang
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van hanh cia may méc ma thudng tién hanh viée thay thé phu
tung dinh ky theo ké hoach ma trén thue ra chung van c6é thé st
dung diroc thém mét thoi gian nita. Diéu nay dan téi chi phi cho
hoat déng bao dudng phéng ngira tré nén dang ké cau thanh chi
phi san xuat.

Cac nha quan 1y nhan thay can phai thay d6i va khai niém bao
dudng phong ngira dd duoc xem xét, 361 méi dé phi hop véi nhu
cu quan Iy. Hoat déng bao dudng bat dau duoc xac dinh 1 céng
viéc lién quan dén trach nhiém cua toan thé nha may, trong d6
vai trd clia ngudi cong nhan van hanh thiét bi 1a rat quan trong.
Nippondenso 14 cong ty ciia Nhat Ban dau tién thue hanh theo
phirong phap nay, tic 1a két hop giita bao dudng phong ngira va
bao dudng tr chui (Autonomous Maintenance) cua cong nhan
van hanh thiét bi. Bén canh d6, bd phén bao dudng da tién hanh
diéu chinh dé cai tién d6 tin cay cua thiét bi dbi véi nhiing thiét
b1 ma1. Tir day, hinh thanh nén khai niém duy tri hiéu suat thiét bi
(Productive maintenance). Muc tiéu cua duy tri hiéu suat 1a thi da
hoa hiéu qua thiét bi va nha may dé dat dwoc chi phi t61 trong
suot vong doi cua thiét bi.

Khai niém va phuong phap TPM duoc Vién Bao dudng Nha
may Nhat Ban (Japan Institute of Plant Mamtenance - JIPM)
nghién ctru va gidi thidu 1an dau tién vao nam 1971. Theo phirong
phap nay, ngwdr cong nhan van hanh may moée phar dam nhiém
cong viéc bao dudng thong thwong hang ngay, con bo phan
bao dudng chuyén trach sé quan ly va dam nhiém cong tac bao
dudng quan trong, theo dinh ky. Khai niém bao dudng tur chu,



DUY TRI HIEU SUAT TONG THE TPM - THUIC HANH TPM CO BAN

moét yéu to quan trong ctia TPM ciing dwoc xuat hién tir day. Bat
dau tir nhimg nim 1980, TPM bat dau duoc phd bién rong ra
bén ngoar Nhat Ban nho cudn sach “Introduction to TPM and
TPM Development Program ™ cua tac gia Seuchi Nakajima, mot
chuyén gia cua JIPM. TPM khong chi dirge thiee hién ¢ hang tram
nha may, céng ty tai Nhat Ban ma con dwoc rat nhiéu céng ty
cia My nhw Ford Motor, Eastman Kodak, Dupont, Allen Bradley,
Harley Davidson, Motorola, Boeing tich cwc ap dung. Ngay nay
TPM van dang tiép tuc dwge pho bién & nhiéu nuwée nhw Han
Quéc, Trung Quéc, Théi Lan, v.v.

1.2.

CAC LOAI HINH BAO DUONG

Hoat dong bao dudng xuat hién khi bat dau giai doan san xuat
cong nghiép. Cung vér xu hwdng cong nghiép hoa, hoat dong bao
dudng da trai qua nhitng giai doan phat trién khac nhau, tix bi
dong dén chi déng véi cac loai hinh bao dudng chu yéu nhur sau:

- Bao dwéng swa chita - Breakdown maintenance: Theo
phiong phap nay, hoat dong bao diréng mang tinh b1 dong. K
may moc b1 hong va ngimg hoat dong, cong tac sira chita mo
duoc thue hién. Phirong phap bao duéng nay dén nay hau nhu
da khong con dwoc ap dung do boc 10 rat nhidu nhieoe didm
nhir: may mée dimg hoat déng bat thudng giy anh huéng dén
hoat déng san xuat va kha ning cung cap san pham, dich vu;
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thii gian stra chita bi kéo dai dan tdéi ton kém chi phi; khéng an
toan cho cong nhan van hanh. ..

- Bdo duwéng phong ngira - Preventive Maintenance: Vo1 phuong
phap nay, may méc thiét bi trong nha may duwoe dimg hoat déng
theo mét chu ky nhat dinh dé sita chita, thay thé phu ting. Bao
dudng phong ngira duzoc xem la phurong phap cé nhiéu vu diém,
tuy nluén sau mét thot gian trién khai da xuét hién nhitng han che"”;
chii yéu 1a do chi phi cho hoat déng nay kha 16n. Phirong phap nay
sau d6 da duwoc phat trién 1én thanh bao dudng theo tinh trang thiét
b1. Theo do, may moc thiét bi s& khong duoc sira chita, thay thé
moét cach may moc theo chu ky thoi gian ma dwoc kiém tra, giam
sat chat ché tinh trang hoat dong dé thuee hién bao dudng thich hop.
Cach thite nay khac phuc duoc yéu diém vé chi phi bao dudng cao,
df‘:rng thor do tin cay va an toan cua may moc thiét bi 6n dinh nén
tré thanh mé hinh bao dudng tot cho cac nha may san xuat.

- Bdo duéng khéc phuc - Corrective Maintenance: Bao dudng
khic phuc hwdng vao car tién thidt bi va cac bé phén nham ting
dd tin cdy cua thiét bi. Thiét bi d61 khi thiét ké chwa phu hop
(khéng tinh hét duoc trong thiét k&) phai duwoc thiét ké lai dé tang
do6 tin cay hodc dé bao dudmg.

- Phong ngira bao dudng - Maintenance Prevention: Chirong
trinh nay thwong dira ra cho thiét ké mot thiét bi m&i. Theo do,
nhitmg diém han ché ciia may méc duoc nghién ctru mét cach day
du (gitip cho viée ngan ngira hong héc, bao dudng dé dang hon va
ngén ngira cac 161, tinh an toan va dé dang st dung trong san xuat)
va dwoc hop nhét triede khi dira mét thiét bi mdéi vao van hanh.
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1.3.

KHAI NIEM TPM

1.3.1. TPM la gi?

TPM la chit viét tat tiéng Anh ctia Total Productive Maintenance,
tiéng Viét goi la Duy tri hidu suat thiét bi tong thé. Mai tir tiéng
Anh nay thé hién y nghia nhw sau:

Duy tri - Maintenance, nghia la

- Giit thiét bi luén trong diéu kién van hanh tﬁt;

- Thire hién cong wviéc sira chita, lau chiu, tra dau m&.

Hiéu suit - Productive, nghia la

- Thue hién cac hanh déng trong toan bo qua trinh san xuat
lién quan;

- Giam thiéu cac van dé phat sinh trong qua trinh san xuat;

- Thiét bi hoat déng hiéu qua khéng phai chi trong ngan han
ma trong suot vong don cua thiét by

Tong thé - Total, c6 ¥ nghia 1a

- Trach nhi#ém bao dudng khong chi ciia bé phan bao dudng
ma tat ca cac phong ban ¢ lién quan;

- Mobi thanh vién, tir ngudi quan Iy cao nhat dén nhitng céng
nhan binh theong déu phai tham gia vao cac hoat déng TPM:

- Nham t&i loai bo tat ca tai nan, 16i va he hong cua thiét bi.
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C6 thé hiéu, TPM két hop thuc hanh bao dudng phong ngira
véi Quan 1j chat hrong toan dién (Total Quality Management -
TQM) véi su tham gia ctia tat ca moi ngudi ¢ lién quan dé hinh
thanh nén mot van hoa, do la ngwdt van hanh thiét bi dong vai tro
12 ngui chni cuia thiét bi d6, phoi hop chit ché véi can bo chuyén
trach bao dudng, k¥ su san xuat va can bé quan 1y dé dam bao
thiét bi dwge van hanh tron tru hang ngay. Nhiéu td chitc hiéu sai
vé TPM khi cho rang chi céng nhén trong phin xuréng san xuat
can tham gia cac hoat dong TPM. Trén thue te;”, dé co hidu qua,
TPM can phai duoc thee hién co luéu lue trén co so toan bo to
chirc va co su tham gia cua tat ca moi nguroL.

V&1 TPM, moi ngudi cung hop hece va twong tac véi nhau dé
nang cao hiéu suat hoat dong cua thiét bi mét cach hidu qua nhét.
Cach nghi “Trach nhiém ciia TOL ngueoi cong nhén, 1a van hanh
thiét bi - Trach nhiém cna ANH, can bo bao dudng, 1a stra chita
thiét bi” duoc thay hﬁng “TOI va ANH chiu trach nhiém vé thiét
b1 cua ching ta, nha may cua ching ta, twong lai cua chung ta™.

Nhu vay, TPM la mét phwrong phap quan Iy thiét bi, bao gom
cac hoat déng nham ngén ngira nhitng hong héc va khuyét tat vé
chat Irong, loai bo hoat dong sira chira thiét bi va lam cho cong
viéc cua ngudr van hanh thiét bi dé dang hon, an toan hon. Mot
trong nhimg nguyén tac co ban cia TPM la ngudi van hanh thiét
bi 1a nhitng ngudi hang ngay tiép xic véi thiét bi, bang kién thire
va hiéu biét vé cac diéu kién van hanh dé du doan, ngin ngtra hur
hong va nhitng ton théat khae lién quan dén thiét bi. Ho thue hién

viée nay théng qua vé sinh, kiém tra thiét bi thueomg xuyén va céc
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hoat dong trr bao dudng theo nhom. Pay dwoc hiéu 1a hoat dong
bao dudng tu chu hay fir bao dudng.

1.3.2. Muc tiéu ciia TPM
TPM nham xay dung mot cong ty hoat dong khoe manh hon,

hiéu qua hon théng qua viéc ning cao hiéu qua cia thiét bi ciing
nhw con ngwoil. Muc tiéu chinh cia TPM la:

- Khéng cé su co phai ding may dé stea chita (Zero Breakdow);

- Khéng c6 phé pham (Zero Defect):

- Khong c6 lang phi (Zero Waste);

- Néng cao v thire trach nhidém va tinh than lam chu (High
Morale - Business Ownership).

1.3.3. Loiich dp dung TPM

Loi ich truc Iiéla.'

- Tang ning suat va hiéu suét thiét bi toan b (OEE);

- Giam chi phi san xuat phat sinh do may méc hong va dimg
hoat dong thong qua thiét lap mot hé thong bao dwdng trong sudt
vong dor cua thiét by,

- Nang cao s hai long cua khach hang do giao hang ding han
va chat hrong dap tng yéu cau.

Loi ich gidn tiép:

- Tao mo1 trirong lam viéce tot hon, giam tai nan lao dong;

- Cai tién k¥ nang va kién thitc ciia can bé nhan vién;

- Khuyén khich phat huy tinh sang tao va tinh than lam chu.
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1.3.4. Cac khdi niém co ban sir dung trong TPM:

a) Khai miém vé cac ton that:

- T6n thdt do hong hoc

La mot dang ton that lam giam cong suat cna thidt bi so véi
thiét ké. Ton that do hong hdc bao gom cé ton that vé théi gian
(giam dau ra) va vat Iy (ting leong khuyét tat va phai 1am lai) phat
sinh tir nhitng sai 161 khéng thiéng xuyén hodc co hiru.

- Tén that do cai ddt va hiéu chinh

Gay ra ton that vé thoi gian (giam dau ra) khi phai thwe hién
hoan tat cac viée thir nghiém, hiéu chinh va thay doi ddi vai day
truyén dé dam bao chat hrong ctia san pham, ngoai ra gay ton that
vé vat Iy (khu}rét tat va lam lai1) do qua trinh thir nghiém.

- Ton thdt do thay thé cdc céng cu cat

Ton that dién ra khi phai dimg may dé thay thé cac cong cu cat
nhir da mai, hedi cwa. .. do b1 mon hoac hong hoc.

- T6n thdt tir qud trinh khoi dong

Cac ton that dién ra tir khi may dwoce chay khar dong cho dén
khi may dat dén trang thai chay on dinh.

- Ton thdt do ditng hodc tam dimg mdy lat nhdt

Khoéng giong nht ton that do hong hée, day la nhimg ton that
tir viéc dimg va khoi dong, cac van dé nhat that, do1 hoi phai tam
dirng may trong thoi gian ngan.

- Cdc ton thdt tir toc dj may

Cac ton that xay ra khi co sur khac biét giir toe d6 chay may
theo thiét ké va tde d6 van hanh may thue té .
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- Tén thdt do khzg:ér tat va lam Iagi

La cac ton that vé vat ly (khu}rét tat va lam lai1) va ton that vé
thot gian (thot gian mat di dé thue hién viée lam lai san phﬁm cho
dat yéu cz:'iu}_

Ton that do khuyét tat va lam lai san pham anh hwéng rat 16m
dén tong chi phi san xuat. Nguyén nhin cé thé do:

+ Pac tinh cua nguyén vat liéu br bién dbi giita cac 16 hang khac
nhau dwoc mua vé: kich thwée, mau sac, ti 16 thanh phﬁn, V.V,

+ Qua trinh ché tao san pham bao gém nhiéu khiu, budc.
Mbi bude trong qua trinh co mot bién dbi nhat dinh do dac tinh
cua nguyéen vat liéu diroe sir dung, thiét bi sir dung, k¥ nang
tay nghé ctia nguoi tho va bién déng ctia méi treomg (nhiét d,
do am, ).

Bén canh viéc phat sinh chi phi lén dé 1am lai hodc loai bo san
pham, t6 chitc con mat rat nhiéu thei gian vao viéc xit Iy nhitmg
san pham loai nay, chinh diéu d6 di tao ra su lang phi.

- Ton thdt tir téit mdy

Ton that vé thést gian khi phai tat may dé bao dudng va ton that
vat Iy khi khor dong lai may.

b) Cac khai niém vé thod gian

- Gio lam viéc - Working hours

La hrong théi gian thiét bi c6 thé hoat déng trong mét ngay
hay mét thang.

- Thoi gian theo ké hoach - Planned time
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La hrong thai gian thiét bi phai hoat déng trong mét ngay hay
mét thang. Théi gian nay dwoc lay ra tir thoi gian cia gior lam viée
trir di thot gian bao dudng, thoi gian treo may theo ké hoach san
xuﬁt, V.V

- Thot gian hoat dong thirc - Operating time

La lwong thot gian thiét bi thiee sz hoat dong. No durac léy ra
bang viée Thoi gian theo ké hoach trix di thii gian lién quan dén
sai 101, thiét lap, thay dao cat, ditng chay tir thi gian chay nhitng
dirng may nho va sut giam toc do. ..

c¢) Cac khai miém thong dung khac

- Hiéu sudt thiét bi toan phan- OEE (Overall Equipment
Effectiveness)

La mét chi sb do leong duoc sit dung trong TPM cho biét
hiéu suat hoat dong cua may moc thiét bi & mitc nao.

- Bai hoc 1 diém - One Point Lesson

La mot cong cu dao tao ho tro dac luee cho hoat dong Bao
duedng tw chi trong TPM. Mobi bai hoc mét diém duwoc tao ra va
fir trinh bay khoang 5- 10 phut bo1 cac thanh vién trong cung mot
nhom, né chi ra nhitng phét hién don 1é vé cac van dé lién quan
dén may moc, thiét bi, phwong phap kiém tra,... cac hoat déng
lién quan dén TPM.

- MTBF (Mean Time between Failures): Thai gian giita 2 lan
dirng may (thoi gian san sang hoat déng hitu dung cia may moc
thiét bi).

- CIL Standards (Cleaning, Inspection, Lubrication standards):
Céc tiéu chuan vé sinh, kiém tra, béi tron.
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- MTTR (Mean Time to Repair): Thoi gian trung binh dé sira chita

- MTTD (Mean Time to Diagnose): Thoi gian trung binh dé
chan doan hw hong

- PPM (Parts Per Million): S6 san pham hir héng/1triéu san pham

- MOE (Manufacturing Operations Expense): Chi phi san xuat

- TDC (Total Delivered Cost): Gia thanh xuat Xurong

- TIR (Total Incident Rate): Ti 1é tai nan

- Zero Defect: Khéng cé san pham 161

- Zero Failures: Khong con thoi gian dimg may dot xuat

- Zero Accidents: Khong o tai nan trong lao dong

- Céc ton thét 1én (Big losses) trong hoat dong san xuat tao
san pham lién quan dén thiét bi, bao gom:

o Equipment failure: Hong may

o Setup/ change-over: Cai dat/can chinh may

o Cutting blade losse: Thay d6i dung cu cét/ dao cat

o Start up: Khoi dong may

o  Mimor stoppages: Cac dimg may vat/ chay may khong tai

(thwomg < Smin/ 1 lan )

o Speed loss: Tén thit do Giam toc do

o Defects and rework: Sai 161 va lam lai

- Cac tru cot cua TPM (Pillars of TPM), gf‘)m:

o Autonomous Maintenance: Bao dudng tu chii hay c6 thé

go1 la tie bao dudng
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o Focus Improvement: Cai tién c6 trong diém

o Planned Maintenance: Bao dudng co ké hoach

o Quality Maintenance: Duy tri chat lzong

o Tramning and Education: Huéan luyén va dao tao

o Office TPM : Hoat dong TPM tai khéi vin phong

o Initial Control: Kiém soat tir dau

o Safety, Health & Environment: An toan, sirc khoe va md1
triromg.





