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Tém tit - Xay dung mot hé thong san xudt trai qua nhiéu qua
trinh nhu: lap ké hoach, thiét ké, md phong, thir ‘nghiém va trlen
khai thyc té. Trong do, qua trinh quan trong nhét truge khi trién
khai xay dung nha may hodc phan xwong 1a md phong hé théng
dé kiém tra toan bo hé thdng san xudt. Md phong hé théng san
xudt c6 thé kiém tra va t6i wu héa qué trinh kiém soat ma khong
can phai c6 phan cung vat ly. Bai b4o tap trung nghién ciru va
thuc hién md phéng qui trinh san xut pin lithium-ion trén phan
mém Tecnomatix Plant Simulation. Bing cach st dung cong cu
phén tich ndt thét c¢b chai (Bottleneck analyzer), cac diém nghén
trong hé théng san xuat di dugc x4c dinh. Tir d6, nghién ctru di
dé xudt cac bién phép cai tién hé théng san xuit bang cach sir
dung hé théng kéo Kanban tranh nhimng lang phi c6 thé xay ra,
ddng thoi truc quan héa va hop li héa qui trinh san xuét.

Tiur khda - Qui trinh san xudt; s6 hod; hop Ii hoa qui trinh san
xudt; mo hinh lién hé; pin lithium-ion.

1. Pit van dé

Hién nay, nganh cong nghiép 0 t0 dién dang la xu
huéng ndi 1&n v6i nhiéu thuong hiéu 16n trong va ngoal
nuéc. Trong nganh ndy, gia tri cua 6 td dién cha yéu nim
trong bo pin tich trir dién nang, d6 1a mot phan quan trong
trong viéc xac dinh hiéu ning va kha ning di chuyén cua
xe [1, 2]. Bé dap ng cho nhu cau pin cua xe dién, Vinfast
- mét thuong hi€u trong linh vyc 0 t6 dién tai Viét Nam -
da ddu tu xay dyng nha may san xuét pin riéng cho hang
xe cua minh [3]. Tuy nhién, trong cac nghién ctru gan day
cho thay rang CAC qua trinh san xuét pin lithium-ion (LIBs)
con nhiéu théch thirc tir viéc chuyén giao tr qui md phong
thi nghiém sang san xuit hang loat do s6 lugng 16n cac
cong doan trong san xuét L1Bs va tc dong dang ké cia tinh
chét vt liéu, thanh phan dién cyuc va qui trinh san xuét [4-
5]. Do vay, dé dat dwoc hiéu qua cao trong qui trinh san
Xuét 6 to va pln xe dién, CaC nha may san xuét can phai
nghién ciru toi wu VA cai tién trong qui trinh san xuat. De
xay dung, thir nghiém va van hanh cac nha may yéu cau
trinh d§ cao doi hoi cac chi phi nghién ctu, thir nghiém rat
I6n truge khi ap dung trong thuc té. Tir do, viéc md phong
qui trinh san xuat LIBs trd nén quan trong Vi nd gidp kiém

Abstract - There are many processes to build an industrial
manufacturing system including planning, designing, testing
and implementing. In particular, the most important process
before deploying to build a factory or workshop is to simulate
the system to test the entire production system. In computer-
based modeling of a real production system, digitizing
manufacturing systems can test and optimize process control
without the need for physical hardware. This study focuses on
researching and digitizing the lithium-ion battery factory using
Tecnomatix Plant Simulation software. By using Bottleneck
analyzer tool, bottlenecks were defined. This study proposed a
method to optimize the production system by using Kanban pull
system to avoid possible waste, visualizing and rationalizing the
production process.
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tra, t6i wu va cai tién qui trinh san xudt trudce khi trién khai
trong thuc t& hodc nham toi wu héa qui trinh hién tai. Mo
phong san xuét 12 viéc stir dung md hinh may tinh dé kiém
tra qui trinh hoat dong cta nha may san xuat bao gom céc
qui trinh nhu san xuat, lap rép, quan ly hang ton kho, van
chuyén. Khi mo  phong, ngudi dung c6 thé nhan ra va nhan
dién cac han ché, rui ro va van dé tiém tang trong qui trinh
san xuat. Piéu ndy lam giam dang ké thoi gian va chi phi
thir nghiém ctia mot hé thong san xuét [6-7]. Dong thoi, md
phong qua trinh san xuat cho phép du doan duoc hidu suat
ctia h¢ thong san xuat theo ké hoach va so sanh céc giai
phép cho phép c4c nha san xuét thir nghiém nhiéu kich ban
khac nhau. Tir d6 ¢6 co so dé ra quyét dinh lap ké hoach
mua sam vat tu, dau tu trang thiét bi va diéu phdi cac nguon
luc san xuat quan trong khac.

Bai bdo tap trung nghién ctru va thuc hién md phong hé
thong san xuat pin lithium-ion trén phan mém mo phong
Tecnomatix Plant Simulation nham kiém tra hé thong san
xuét trude khi trién khai thuc té. Nghién ciru nay gidp tranh
nhimng lang ph tiém tang, truc quan hoa quy trinh san xuét
va d& xuét cac bién phap nham tdi wu hda hé thong san Xuat,
tir &6 giam thiéu riii ro va dam bao hiéu qua san xuat.
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2. N¢i dung nghién ciru
2.1. Qui trinh m6 phong

Qué trinh md phong hé thng san xuét duge mé ta trong
Hinh 1. Pau tién, cac dit liéu ddu vao duoc thu thap day du
va duoc chuan héa dé st dung cho qua trinh mé phong [8].
Thu hai, str dung cac tng dung mé phong dé md hinh hoa
qui trinh san xuat theo cac di liéu da dugc thu thap tai nha
may. Thi ba, kiém tra d¢ chinh xac va xac minh md hinh
mo phong. Dong thoi, tién hanh céc cai tién can thiét dé
giai quyét cac van dé lién quan dén kha nang ap dung thuc
té ctia mo hinh. Thi tu, sau khi xac thuc, mo hinh thuc
duoc thiét ké lai dé 4p dung cAc phuong phap tinh gon.
Viéc xay dung mo hinh tinh gon dugc thyc hién trén ba
nguyén tic co ban: don gian hoa, st dung t6i uu hoa doi
ngii lao dong, va cung cap ngudn nguyeén vat liéu dung ltc.
Viéc dua cac nguyén tic tinh gon vao mé hinh dan dén mot
md hinh mai, dugc goi lIa md hinh tinh gon (Lean
manufacturing model).

Tl erinh Thae Ly ,u

+ luan, cung cdp co

Hinh 1. So do thudt toan qua trinh mé phong
2.1.1. Ung dung phan mém Tecnomatix Plant Simulation

Str dung phan mém Tecnomatix Plant Simulation phién
ban 2201 ctia hdng Siemens 1a mot trong sd cAc giai phap
ky thuat s cho phép sé héa hé théng san xut, cho phép
thir nghiém C4c y tudng sang tao trude khi dwa vao san xuat
thuc t. Diéu ndy dam bao sy ddng bo hda gitra ky thuat
san xudt, hoat dong san xuét va dich vu, tir d6 t6i wu héa
hiéu qua san xudt va thlc ddy cai tién Phin mém
Tecnomatix ¢ thu vién chira c&c thu muc ¢6 cdu trdc phan
cap nhu: ludng vat liéu, ludng théng tin, tai nguyén, giao
dién ngudi dung, hé théng van chuyén vat liéu, cong cu va
m6 hinh. Nho cac md dun ndy, ngudi ding c6 thé tao cac
mo6 hinh mé phong phu hgp véi cdc nganh cdng nghiép
khéac nhau rat hi¢u qua. CAc md dun nay, ching han nhu
AGVS, Assembly, 3D, bang tai, EOM 3D, Kanban hay xt

ly dit liéu nhan sy tir hé thong RTLS, cho phép ngudi ding
c6 thé thiét ké cac md hinh dé mé hinh hoa cac hé thong
thuc tién cong nghiép mot cach truc quan [9-11].
2.1.2. Phurong phap mo phong hé thong sdan xudt

M6 phong hé thong san xuat 12 mot qué trinh véi bon
thanh phan chinh Iap di lap lai va lién quan dén nhau dugc
mo ta & Hinh 2, bao gom:

e X4c dinh hé théng: budc dau tién tap trung vao xac
dinh hé théng va thu thap cac dir lidu can thiét dé dung
trong qua trinh mo phong.

e Thiét ké md hinh: 12 viéc dé xuét cac cong cu va cau
trdc ctia cac mo hinh sir dung trong hé thong dé mo phong.

e Thyuc hién md hinh: budc nay tap trung vao su phat
trién va xac dinh mé hinh dua trén céc dir lidu da co.

o Phén tich thyc thi: c&c thir nghiém duoc thyc hién dya
trén di liéu md phong, st dung cac phén tich cac dir liéu
cu the Két qua tir qué trlnh nay gidp rat ra cac két luan va
dé xuit phuong an cai tién & chu trinh tiép theo.

o Thiétkémd L_
hinh |

l

__| Phan tich thye | Thye hign mo
thi hinh

Xdcdinhhé |
thing

Hinh 2. Phirong phép tién hanh md phong

2.2. M0 phéng hé thong sin xudt pin lithium-ion
2.2.1. Xay dung qui trinh, di liéu v md hinh mé phong

Nghién ctru nay xay dung qui trinh san xudt, lip rap va
phan phai pin lithium-ion cu thé gom c6 ba dang san pham:
Pouch (pin dang tui), Cylindrical (pin dang try tron) va
Prismatic (pin dang lang try) minh hoa ¢ Hinh 3.

Pouch )

Hinh 3. C4c logi san phdm pin dang tdi, pin dang try tron va
pin dang lang tru

Muc tiéu cta nghién ciru 1a hudng dén sé hoa toan bo
qui trinh san xuét pin lithium-ion bang cach sir dung cac
chte niang da dang ciia phan mém md phong Tecnomatix
Plant Simulation. Dit liéu tho tir nha may duoc xt ly dé tao
thanh dir liéu dau vao cho phan mém mé phong. Sau do,
mo hinh md phong dugc thiét 1ap va tién hanh mé phong
san xuat cho mot ca lam viée (8 gio) véi yéu cau dit ra 1a
phai dat duoc lugng sén phém nhét dinh d6i véi ting loai
san pham, cu thé: 1650 san pham pin dang tui, 1000 san
phim pin dang try tron va 1750 san pham pin dang ling
tru. Phan mém md phong Tecnomatix Plant Simulation
duoc str dung dé xac dinh bay loai 1dng phi trong toan bo
quy trinh san xuit bao gdm: hang 18i, san xuét thira, cho
doi, qui trinh bat hop ly, van chuyén, tdn kho va dong tac
thira. Tir d6, cac phuong &n thay dbi c6 thé dugce dé xuét
dua trén két qua md phong dé cai thién hidu qua san xuét.

B4 tri mat bang cua nha may san xuit dwoc xay dung
mo hinh 3D trong phan mém mo phong dugc thé hién &
Hinh 4. Mat bing cua nha may san xuit bao gdm cac tram
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san xuét, lap rap, kiém tra, kho chira vat liéu va san pham.
Cac tram lam viéc duogc trang bi cac cong nghé hién dai,
tram trdn v&i dung tich 16n Hinh 5, va canh tay robot glup
bdc d& vat liéu va san pham. Vat liéu duoc cung cap bang
Xe néng va bang tai.

SERRENREERES

1 Tram Trfn

Hinh 5. M6 phong tram trén

Qui trinh san xuat bao gom ba qui trinh san xuét chinh 1a
san xudt dién cuc, lap rép cell va hoan thién cell dwoc trinh
bay & Hinh 8. Cac qui trinh nay dugc bb tri & ba day chuyén
san xuat: day chuyén s0 1 (Hinh 6), day chuyén s0 2 va s0 3
(Hinh 7). Day chuyén san xuét s6 1 dung de san xuat dién
cuc bao gom sau cong doan chinh. Diu vao gom thanh phan
chinh 12 cht dién cuc va chit két dinh, san phim la dién cuc
da dugc kiém tra sau d6 dua dén kho diéu phdi.

Hinh 6. Day chuyén sdn xudt s6 1

Day chuyén san xuét s6 2 dé san xudt pin dang tdi, dau
vao 12 dién cuc san pham cia day chuyén san xuét s6 1 bao
gdm chin cong doan chinh, dau ra Ia sin phdm da hoan
thanh va duoc kiém tra; cudi cung pin dang tli dua san
pham t6i kho chinh. Khac véi day chuyen san xuét sd 2,
day chuyen san xudt s6 3 ngan hon bao gom bay cong doan
chinh, dau ra 13 hai san pham cua qué trinh nay bao gom
pin dang try tron va pin dang lang try da hoan thanh va
duogc kiém tra; cudi cing dwa san pham t6i kho chinh. Hé
théng san xuét dugc két ndi véi hé théng van chuyén vat
liéu, phuc vu cho viéc van chuyén cac thanh phan giita cac

day chuyénsb1,2va3; va sau d6 duoc chuyén vén chuyén
va xtr ly cac ban thanh pham va thanh pham.
[

Hinh 7. Day chuyén sdn xudt $6 2 va sé 3

Céc vat lidu dau vao cho qua trinh san xuét dién cuc
cho day chuyén sb 1 duoc thé hién cu thé trong qui trinh
san xuat & Hinh 8 bao gdm chat dién cuc, chét két dinh va
tam kim loai dau ra la dién cuc. Pau vao cua day chuyén
san xudt sd 2 va day chuyén sb 3 dé san xuit pin dang tdi,
pin dang tru tron va pin dang lang tru bao gdm l4 dién cuc,
céch dién, vo va chit dién phan. Thoi gian hoat dong, tinh
kha dung dugc trinh bay trong Bang 1.

Chid dién
| Bén cuc Tedn - oy, chat
i kétdinh
'
Tam kim
#hd - logd
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San xudar | 1
dién oyc Hong
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Bdng 1. Dit liéu san xudt

Trén 1h 95

Phu 0,36s 90

San xuat | Hong kho 0,36s 90
dién cuc | Ep 0,3s 90
Rach 0,18s 95

Hong kho chan khéng 12h 85

Cit 0,2s 95

. . | Xép chong 1s 95
Li‘;ﬁap Cuén 25— 10s 95
Goéi 4s —10s 95

Rét dién phan 2s—10s 90

Cén 4s 90

Hoan | Xac &xa 5 phit 95
thanh Khur khi 5s 95
cell | Kiém traHT & NT 1,5- 3 tudn 90
Kiém tra EOL 1,5 - 3 tuén 90

2.2.2. Két qua md phong

Két qua md phong cho thdy, trong thoi gian 8 gio, hé
thong di san xuat dugc 1464 san pham pin dang ti,
800 san pham pin dang tru tron va 1584 san pham pin dang
lang try, san lugng sau khi md phong chua dat dugc muc
tiéu dua ra nhu biéu d6 md ta & Hinh 9.

1800 Biéu d6 so sanh san lugng

1500
1200
900
600
300
0

Pouch Cylinrical Prismatic
Loai san pham

B Muyc tiéu

San luong

mKét qua

Hinh 9. Biéu d@6 so sanh sdn liwong trude cdi tién

2.2.3. Phan tich két qua mo phong

Két qua md phong duge phan tich dya vao cong cu
Bottleneck Analyzer, gilp truc quan hoa khi thong ké co
ban dong vat lidu cua cac ddi twong: van chuyén, san xut
va luu trit. Viée str dung c6ng cu phén tich nay dem lai hiéu
qué rd rét voi két qua mod phong dong vat liéu duge md ta
trong Hinh 10. Dit liéu phén tich tic nghén Bottleneck
Analyzer c6 thé cho biét ti 1¢ phan tram thoi gian cho
(waiting) va chan (blocked) cua dauvao & Béng 2 cling nhu
hiéu suat cua cac tram lam viéc ¢ Bang 3. S6 liéu thong ké
c4c tram san xuit & Bang 3 cho thy, ning suét giita cac
tram san xuat 12 khdng dong déu va thoi gian san xuat thap
dang ké. Ti 1¢ chan va thoi gian cho doi trong dong chay
vt liéu cao. Vi du, ti 1& thoi gian chd ¢ cong doan rét dién
phan & day chuyén s6 1 va day chuyén sé 2 tuong tng 12
93,94% va 96,94%. Trong khi do, ti 1€ thoi gian cho ¢ giai
doan cét chi cd 1,75%. Didu nay da tao ra ndt cb chai 1am
han ché théng lwong chung ciia toan bo qui trinh san xut.
Do do, qui trinh san xuét hoat dong thiéu hiéu qua, ting

luong t6n kho ban thanh pham, cham tién d6 cong viéc.
Cac van dé nay can dugc giai quyét bang céch cai tién qui
trinh san xudt va tap trung vao hé thong luc kéo va sb lugng
san pham theo yéu cau cua khéch hang.

—_
l&uumln I-An.\u L

Hinh 10. Sir dung Bottleneck Analyzer
Bing 2. Ty I¢ phan tram thoi gian choVa chdn ciia ddu vao

root.ip_am 0,00 100,00
root.ip_duong 0,00 100,00
root.ip_cu 0,00 100,00
root.ip_al 0,00 100,00
root.ip_cachdien 2,09 97,91
root.ip_vo 4,15 95,85

Bing 3. Hiéu sudt |am viéc ciia CAC tram san xudt

root.kiemtra 72,38 27,62 0,00
root.cuon 61,11 38,89 0,00
root.xepchong 53,07 46,93 0,00
root.tron 50,00 50,00 0,00
root.goi_line2 48,61 51,39 0,00
root.phu 36,55 63,31 0,14
root.say 36,39 63,46 0,15
root.xac 33,33 66,25 0,42
root.ep 30,02 69,31 0,68
root.goi_linel 30,00 70,00 0,00
root.can 19,56 80,44 0,00
root.khukhi 15,00 73,39 11,61
root.cat 8,70 1,75 89,55
root.rot_dp_line2 6,06 93,94 0,00
root.rot_dp_linel 3,06 96,94 0,00

2.3. Pé xudt cac bién phap cdi tién
2.3.1. Phuong phap cdi tién

bé thlet ké va thur nghiém giai phap tbi uu, tap trung
giai quyét cac nit that c6 chai trong qui trinh san xudt, can
phai chon cac phuong phép va céch tiép can phu hop.
Trong bai nghién ctru nay, nhém tac gia chu yéu sir dung
phuong phép Just-In-Time (JIT) dé dé xuat phuorng an cai
tién thur nghlem JIT nhin manh “khai niém zero” c6 nghia
la dat duge cac muc tiéu khong 16i, khéng hang doi, hang
ton kho bang khéng, su ¢ bang khong, v.v. Hé thong san
xuat JIT ¢6 muc tiéu chinh Ia lién tuc giam thiéu va cubi
cung la loai bo lang phi [12-13].
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Hién nay, phuong phép truyén thong ciia hé thong san
xuét day lién két voi lap ké hoach yéu cau vat liéu (MRP)
da duoc thay d6i thanh hé théng san xuét JIT kéo, trong d6
qui trinh 1am viéc (WIP) c6 thé duoc quan ly va duoc kiém
soat chinh xac hon so véi viéc st dung h¢ thong sdn Xudt
day [14]. Khi xay dung h¢ thong san xuat tinh gon can dam
bao cung cap nguyén vét liéu dau vao tinh gon cho san xuat.
Két qua la ludng nguyén liéu di qua cac tram tron tru va
chinh xé&c hon ¢ nhing noi can thiét, déng thoi giam thiéu
that thoat. Khi thuc hién viée cung cap nguyén liéu nhu
vdy, can tao co so dit liéu cho timg san pham vai thong tin
co ban, tao kho va thiét 1ap quan ly, sau dé tich hop voi hé
thdng thdng tin ciia cong ty, str dung tin hi¢u Iyc kéo.

Hé théng Kanban khi két hop véi hé thong kéo 1a
phuong tién dong vai tro quan trong trong hé thong san
xudt JIT [15]. Kanban 12 mot hé théng kiém soét truc quan
c6 nhiém vu dam béo riang cdng nhan va thiét bi dugc thdng
bao vé tinh trang va chuyén dong ctia hang ton kho tai mot
thoi diém nhat dinh, dong thoi hop ly hda viéc sir dung tiém
ning clia con ngudi, thiét bi trong viéc quan ly hang ton
kho tryc tiép trong san xudt. Néu céc hoat dong cung cép
vat liéu trong chudi cung tmg duge xac dinh theo thoi gian,
thi c6 thé xé4c dinh dong chay vt liéu trong san xuat san
pham dang & giai doan san xuat nao, hoat  dong N0 van tlep
tuc va thoi gian udce tinh cho dén khi két thic san xuit 1a
bao lau. Ban chat cua hé thong nay 1a phan cong nhiém vu
theo khdi luong cong viée cua cong nhan hoac tram lam
viéc. Trong bdi canh nay, can phai x4c dinh va loai bé mot
céch c6 hé thong cac diém trong qui trinh san xuét 1am han
ché dong luu chuyén cuia hang ton kho trong sudt qué trinh
san xuit. Ngoai ra, Kanban két hop v6i phin mém dugc lwa
chon phu hop tao ra mot hé thong tich hop gitp t6i da hoa
kha nang tryc quan hda, cho phep phén cong nhiém vu va
cho tirng nhén Vlen/thlet bi cu thé, giam thiéu viéc quan ly
thu c6ng, dam bao téc d6 xir Iy dit liéu chinh xac va nhanh
hon, dng thoi cai thién chi s6 nang suét.

Trong nghién ciru ndy, san xuat kéo voi Kanban duge
ap dung véi cac quy tic sau [16]:

- Quy tic 1: Chi lay hang khi c6 thé Kanban va chi lay
di nhimmg gi dugc chi dinh.

- Quy tic 2: San xuét theo trinh ty va khdng dugc san
Xudt vugt yéu cau.

- Quy téc 3: Mirc d6 san xuat duoc thiét 1ap dé dam bao
tiéu chuén.

2.3.2. Két qua cdi tién

Khi tién hanh cai tién hé théng dam bao cung cip
nguyén vat liéu dau vao tinh gon cho san xuét. Két qua la
dong vét liu di qua h¢ thdng tron tru va chinh xac hon &
nhiing noi can thiét, dong thoi giam thiéu that thoat Khi
thyc hién viéc cung cap nguyén vat liéu nhu vy, can tao
co s& dit liéu cho ting san phdm véi théng tin co ban, tao
kho va thiét 1ap quan Iy, sau d6 tao van chuyén nguyén liu
n6i bd va cudi cuing 1a tich hop véi hé thdng thdng tin cia
hé thdng, sir dung tin hiéu luc kéo. Dé thuc hién hé théng
luc kéo, can phai: Thue hién tin hiéu kéo, xac dinh tan suét
cung cép tai liu; Xac s6 tin hiéu cho mdi san pham [16].

Trudce hét, didu quan trong 1a phai chi dinh gi4 tri cia
murc vat liéu trong kho. Sau do, x&c dinh sb luong tdi da,

xac dinh muc tiéu thu trung binh hang ngay cua vt liéu
dugc luu trir. Phan tich két qua md phong md hinh cai tién
xé&c dinh dugc muc ton kho tdi da. Thiét ké sir dung hé
thdng luc kéo va phét tin hiéu Kanban duoc thuce hién trong
md hinh md phong dugc mo ta & Hinh 11 cung véi thong
tin dau vao vat liéu duoc trinh bay trong Bang 4.
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Hinh 11. Pé xudt sir dung hé thong Kanban trong mé hinh
Bing 4. Bing thdng tin nguyén liéu dau vao

Tam céch dién 9000 1000 20 phut
V6 ngodi chuyéns62 900 100 30 phut
V6 ngoai chuyéns63 900 150 30 pht
Hop dong goi 900 105 60 phat

Vi khoang thoi gian cung cap dugc trinh bay & Bang
4, s6 liéu thong ké cho thy tdm céch dién can duoc bd sung
trong 8 gio hoat dong. Hang du trir can dugc bd sung véi
trung binh 1000 chiéc cho noi lam viéc dugc yéu ciu
khoang 20 phat. S liéu nay gilp cho viéc hoach dinh vat
tu duogc tot hon, cung cip vat tu dung thoi diém va dang sé
lwong. Tuong ty dbi voi cac diu vao khac.

St dung cbng cu phan tich tic nghén Bottleneck
Analyzer, cd thé so sach cac tram san xudt trudc va sau cai
tién cho thay sé lidu thong ké vé hiéu suit cia CAC tram san
xuét sau khi cai tién. C6 thé thay thoi gian 1am viéc ting 1én
10%, giam 3% thoi gian cho doi VA cai thién dang ké thoi
gian chan Ia nguyén nhan chinh tao ra “nat thit c6 chai” 1én
dén 35%. Su thay dbi chi yéu & nho vao viée kiém soét hang
ton kho, qua trinh cung cap nguyén vat liéu dau vao cho timg
tram san xudt tuan thu dung theo muc tiéu hé thong san xudt
Just In Time: “Pung san pham — v6i ding sb luong — tai dang
noi — vao ding thoi diém can thiét”. Nho céc bién phép cai
tién trén, két qua mé phong cho thy, trong thoi gian 8 gio,
hé théng da san xuat duge 1610 san pham pin dang tui, 880
san pham pin dang try tron va 1742 san pham pin dang lang
tru (Hinh 12). San luong sau khi tién hanh cai tién ting
khoang 10% so v&i két qua ban dau va dat tuong tmg khoang
97,6% s0 v6i muc tiéu dé ra dbi véi pin dang tdi, 88% ddi voi
pin dang try tron, va 99,5% dbi vi pin dang ling tru. DBé dat
dwoc cac két qua cai tién t6t hon, ngoal c4c bién phép cai tién
qUI trinh san xuat hién tai, nha may can phai dua ra cac danh
gi& va nang cao hiéu suét tong thé thiét bi OEE ciia mot s6
méy c6 tan suat lam viéc cao nhu cong doan kiém tra, cudn,...
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1800 Biéu dd so sanh sén luong sau cai tién
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Hinh 12. Biéu dé so sanh san heong sau cdi tién

Bing 5. Hiéu sudt ciia CAC tram sdn xudt sau cdi tién

root.kiemtra 72,38 27,62 0,00
root.cuon 54,69 38,89 0,00
root. goi_line2 51,1 46,93 0,00
root.tron 50 50,00 0,00
root.xepchong 46,56 51,39 0,00
root.phu 42,57 63,31 0,14
root.say 36,39 63,46 0,15
root.goi_linel 35,13 66,25 0,42
root.xac 33,33 69,31 0,68
root.cat 33,24 70,00 0,00
root.ep 30,02 80,44 0,00
root.can 28,05 73,39 11,61
root.khukhi 15 1,75 89,55
root.rot_dp_line2 13 93,94 0,00
root.rot_dp_linel 10,51 96,94 0,00

3. Két luan

Bing céch sir dung phan mém mo phong Tecnomatix
Plant Simulation, nhém tac gia @ mé phong qui trinh san
xuét pin lithium-ion nham muc dich kiém tra hé thong san
Xuét trude khi trién khai thyc té, tranh nhing lang phi nhu
san xuét thira, cho doi, qui trinh bét hop ly, van chuyén, ton
kho c6 thé xay ra; tryc quan hoa va hop Ii hda qui trinh san
xudt. Nghién ciru da chi ra mét sb két qua sau day

- Két qua mo phong da tim ra nhitng ndt that ¢6 chai da
Iam nghén qua trinh san xuét tai cac cong doan sdy chan
khong, xép chdng, nap/xa pin cta qui trinh san xuat hién
tai. Diéu ndy dan dén ting lugng ton kho béan thanh pham,
cham tién d6 cong viéc, anh hudng dén ning suit cia hé
thong san xuat.

- Tir céc két qua phan tich mO phong hé thong san xuat
trén, nghién ciru ndy da dé xuat cai tién qui trinh san xuét
bang cach &p dung phuong phap Kanban nhu: cai tién qui
trinh san xudt; tap trung vao hé thdng luc kéo. Khi thay déi
hé théng ddy thanh hé théng san xuat kéo, két qua cho thy
hé théng giam thiéu lugng hang dy trit dugc tao ra do sy
mét can bang cua dong vt liéu trong hau can. Qua do, cac
nha san xuét c6 thé tiét kiém chi phi thir nghiém khong

thanh cong hodc gilp cac nha quan Iy ra quyet dinh thay
d6i mot s6 qui trinh dugc trién khai tryc tiép vao san xuat.

TAI LIEU THAM KHAO

[1] E. Cready, J. Lippert, J. Pihl, I. Weinstock, and P. Symons,
Technical and Economic Feasibility of Applying Used EV Batteries
in Stationary Applications, US Department of Energy (US), 2003.
DOI:10.2172/809607

[2] D. Castelvecchi, "Electric cars and batteries: how will the world
produce enough?" Nature, Vol. 596, pp. 336-339, 2021. DOI:
10.1038/d41586-021-02222-1

[3] M. Quang, “Vingroup builds an electric vehicle battery factory in
Vung Ang”, Transport Journal, 2023, [Online]. Availabe:
https://tapchigiaothong.vn/vingroup-xay-dung-nha-may-san-xuat-
pin-xe-dien-tai-vung-ang-18393507.htm, [Accessed: April 08,
2023].

[4] Y. Liu, R. Zhang, J. Wang, Y. Wang, “Current and future lithium-
ion battery manufacturing”, iScience, Vol. 24, No. 4, 102332, 2021.
DOI: 10.1016/j.isci.2021.102332

[5] A. Kwade, W. Haselrieder, and R. Leithoff, “Current status and
challenges for automotive battery production technologies”, Nature
Energy, Vol. 3, No. 4, pp. 290-300, 2018. DOI:10.1038/s41560-
018-0130-3

[6] D. Mourtzis, “Simulation in the design and operation of
manufacturing systems: state of the art and new trends”,
International Journal of Production Research, Vol. 58, No. 7, pp.
1927-1949, 2020. DOI: 10.1080/00207543.2019.1636321

[7]1 A.Negahbanand J. S. Smith, “Simulation for manufacturing system
design and operation: Literature review and analysis”, Journal of
Manufacturing Systems, Vol. 33, No. 2, pp. 241-261, 2014. DOI:
10.1016/j.jmsy.2013.12.007

[8] Y. Liu, R. Zhang, J. Wang, and Y. Wang,
lithium-ion battery manufacturing”, iScience, Vol.
102332, 2021. DOI: 10.1016/j.isci.2021.102332

[9] S.Bangsow, Modeling of Production Processes in Tecnomatix Plant
Simulation: Modeling and Programming by Means of Examples,
Springer International Publishing, 2020.

[10] J. Siderska, "Application of Tecnomatix Plant Simulation for
Modeling Production and Logistics Processes”, Business,
Management and education, Vol. 14, No. 1, pp. 64-73, 2016.
DOI:10.3846/bme.2016.316

[11] R. Miller, L. Hoérauf, C. Speicher, J. Koch, and M. DrieR,
"Simulation based online production planning”, Procedia
Manufacturing, Vol. 38, pp. 1473-1480, 2019. Doi:
10.1016/j.promfg.2020.01.140

[12] C. Sendil Kumar and R. Panneerselvam, "Literature review of JIT-
KANBAN system”, The International Journal of Advanced
Manufacturing Technology, Vol. 32, No. 3, pp. 393-408, 2007.
DOI:10.1007/s00170-005-0340-2

[13] S. Schumacher, F. A. Schmid, A. Bildstein, and T. Bauernhansl,
"Lean Production Systems 4.0: The Impact of the Digital
Transformation on Production System Levels”, Procedia CIRP,
Vol. 104, No. 5, pp. 259-264, 2021.
DOI:10.1016/j.procir.2021.11.044

[14] R. E. White, D. Ojha, and C. Kuo, “A competitive progression
perspective of JIT systems: evidence from early US
implementations”, International Journal of Production Research,
Vol. 48, No. 20, pp. 6103-6124, 2010.
DOI:10.1080/00207540903226914

[15] C. N. Ezema, Eric C. Okafor, C. Okezie, and C. Wu, “Industrial
design and simulation of a JIT material handling system”, Cogent
Engineering, Vol. 4, No. 1, 1292864, 2017. DOL:
10.1080/23311916.2017.1292864

[16] J. Saltz and R. Heckman, “Exploring Which Agile Principles
Students Internalize When Using a Kanban Process Methodology”,
Journal of Information Systems Education, Vol. 31, No. 1, pp. 51-
60, 2020.

"Current and future
24, No. 4,



