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PAI HQC PA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Péc lap — Tw do — Hanh phuc
Khoa Quan ly du an

NHAN XET CUA GIAO VIEN HUONG DAN

I. Thong tin chung

1. Ho va tén: V3 Ngoc Van Thuy Mi s6 sinh vién: 118210205

2. Lép: 21QLCN2 Khoa: Quan ly du an

3. Tén dé tai: Ung dung can bang chuyén nang cao hiéu suit diy chuyén Boombox3 BT
tai Cong ty TNHH Pién Khi Qudc Quang Viét Nam.

4. Gido vién hudng dan: Nguyén Hong Nguyén Hoc ham/ hoc vi: Tién si

II. Nhén xét, danh gia d6 4n tét nghiép
1. V& tinh cap thiét, tinh moi, kha nang tng dung cua dé tai

nha truong

IV. Panh gia dd an tot nghiép
Diém danh gi: ...... /10
bé nghi: [ Pugc bao vé dd an 0 B6 sung débaove O Khong dugc bao vé

Pa Nang, ngay 25 thdng 6 ndam 2025

Gifo vién hwéng din

(Ky, ghi ro ho tén)



PAI HQC PA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Péc lap — Tw do — Hanh phuc
Khoa Quan ly du an

NHAN XET CUA GIAO VIEN PHAN BIEN

I. Thong tin chung

1. Ho va tén: V& Ngoc Van Thuy Mi s6 sinh vién: 118210205

2. Lop: 21QLCN2 Khoa: Quan ly du 4n

3. Tén dé tai: Ung dung can bang chuyén nang cao hiéu suit diy chuyén BOOMBOX3
BT tai Cong ty TNHH Di¢n Khi Quéc Quang Viét Nam.

4. Gido vién phan bién: Hoc ham/ hoc vi:

II. Nhén xét, danh gia d6 4n tét nghiép

1. V& tinh cap thiét, tinh méi, kha nang ung dung cia dé tai

4. Pé tai c6 gia tri khoa hoc/ c6 bai bao/ giai quyét van dé dit ra ciia doanh nghiép hoic

nha trudong

5. Céc ton tai, thiu x6t can bo sung, chinh stra



TT | Cac tiéu chi danh gia Piém | Piém
tdi da | danh gia
1 | Sinh vién co phwong phdp nghién cwu phu hop, gidi 70
quyét dii nhiém vu dé dn dwoc giao
1a | Tinh méi (ndi dung chinh ctia DATN c6 nhitng phan méi 10
so voi cac DATN trude day).
Dé tai ¢ gia tri khoa hoc, cong nghé; c6 thé ing dung
thuc tién.
1b | K¥ nang giai quyét van d¢; hiéu, van dung duogc kién 50
thitc co ban, co s, chuyén nganh trong van dé nghién
clru.
Chét luong ndi dung DATN (thuyét minh, ban v&,
chuong trinh, mo6 hinh, ...)
1c | Co6 k¥ nang van dung thanh thao phan mém tng dung 10
trong van dé nghién ctru (thé hién qua két qua tinh toan
bang phan mém);
C6 k¥ ning st dung tai liéu tiéng nudc ngoai lién quan
van dé nghién ctru (thé hién qua céc tai liéu tham khao);
C6 k¥ nang 1am viéc nhom (danh gia ddi véi dé tai do
nhom SV thuc hién);
2 | Ky ndng viét 30
2a | B6 cuc hop ly, 1ap luan ro rang, chat ché, 161 van stc tich 20
2b | Thuyét minh d6 an khong c6 16i chinh ta, in an, dinh 10
dang
3 | Tong diém ddnh gid theo thang 100 100
Quy vé thang 10 (1ay dén 1 s 1&)

Cau hoi dé nghi sinh vién tra 10i trong budi bao vé (1am dau chdm dong)

Pé nghi: [ Puoc bao vé dd an [0 B6 sung dé bao vé

[1 Khong dugc bao vé

Pa Ning, ngay 25 thang 6 nam 2025

Giao vién phan bién

(Ky, ghi ro ho tén)




TOM TAT

Tén dé tai: Ung dung can bang chuyén nang cao hiéu sut diy chuyén BOOMBOX3
BT tai Cong ty TNHH Dién Khi Quéc Quang Viét Nam.

Tén sinh vién: VO Ngoc Van Thuy
Ma sinh vién: 118210205
Lop: 21QLCN2

Nhéan théy nhiing tdn tai trong thuc tién, dé tai tap trung vao viéc cai tién day chuyén
lap rap BOOMBOX3 BT tai Cong ty TNHH Dién Khi Qudc Quang Viét Nam thong qua
phuong phap do thoi gian (Time Study) nham xéac dinh cac cong doan gy lang phi va
tac nghén. Tu két qua thu duogc, cac cong doan dugc b tri lai hop ly va quy trinh san
xudt duoc cai tién theo nguyén tic Kaizen (ECRS), gop phan cin bang chuyén, giam

lang phi va nang cao hi¢u suét hoat dong.

Muc dich chinh cta chu dé nay 13 giam thoi gian di chuyén cta ngudi van hanh, thiét
1ap quy trinh lam viéc ¢ dinh, giam lang phi trong qué trinh 1am viéc va phan chia cac
tram 1am viéc ap dung cin bang day chuyén trén day chuyén lap rap cua cong ty. Tir d6
s& giam thoi gian va chi phi san xuat tai Cong ty TNHH Pién Khi Qubc Quang Viét

Nam.



PAI HQC PA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Péc 1ap — Tw do — Hanh phuc
Khoa Quan ly du an

NHIEM VU PO AN TOT NGHIEP

Tén sinh vién: VO Ngoc Van Thuy Ma sinh vién: 118210205

Lop: 21QLCN2 Khoa: Quan ly du an Chuyén nganh: Quan 1y Cong nghiép
1. Tén dé tai dur dn: Ung dung can bang chuyén nang cao hiéu suat day chuyén
BOOMBOX3 BT tai Cong ty TNHH Dién Khi Quic Quang Viét Nam.

2. 86 liéu va sé liéu go”'c.'

Hudng dan cong viée cho day chuyén lap linh kién va day chuyén lap rap thanh pham
BOOMBOX3 BT nham hiéu quy trinh va ndi dung cong viéc.

Thong tin chung vé Cong ty TNHH Pién Khi Qudc Quang Viét Nam.

Tinh hinh hién tai tai cong ty bao gdm nhu cau ctia khach hang, huéng dan cong viéc,
cac budc chi tiét, nghién ctru thoi gian...

3. Noi dung trinh dién, tinh todn:

Chuong 1: Giéi thiéu

Chuong 2: Cac nguyén tic co ban cia Iy thuyét va phuong phap luan

Chuong 3: Cong ty TNHH Dién Khi Qudc Quang Viét Nam

Chuong 4: Phan tich thuc trang tai doanh nghiép

Chuong 5: Cai tién quy trinh

Chuong 6: Két luan va hiéu qua cai tién

4. Tén giang vién: Tién si Nguyén Hong Nguyén

5. Ngay giao dw an: 25 /6/2025

6. Ngay hoan thanh dy an: 15/6/2025

Pa Ning, ngay 25 thang 6 ndm 2025

Ngudi hwéng din

(Ky tén, ho tén)



LOI TUA

Trong ky nguyén cong nghé s, loa théng minh (loa Bluetooth) khong chi don thuan
14 mot thiét bi phat nhac ma con tré thanh mot phﬁn khong thé thiéu trong h¢ sinh thai
nha thong minh. Sy phat trién manh mé cta cong nghé két ndi khong day, tri tué nhan
tao va nhu cau trai nghiém am thanh cao cip dd thuc diy nganh cong nghiép loa
Bluetooth khong ngirng d6i méi. Cudc dua trén thi trudng ngdy cang gay git voi su
tham gia ctia nhiéu tap doan cong nghé 16n, doi hoi cac doanh nghiép san xuét phai tdi

uu héa quy trinh, nang cao hiéu sudt va giam chi phi dé duy tri loi thé canh tranh.

Tai Viét Nam, linh vyuc san xuat loa Bluetooth dang trén da phat trién, nhung van d6i
mit véi nhiéu thach thire vé nang suit va hiéu qua van hanh. Trong bdi canh d6, viée cai
tién quy trinh san xuat dé ting tinh linh hoat, giam thiéu ling phi va nang cao hiéu suat
1a diéu tat yéu. Mot trong nhimg phuong phap quan trong gitp giai quyét bai toan nay
13 cAn bang chuyén — k¥ thuat giup tdi uu hoa sy phan bo cong viée trén day chuyén san

xuat, giam thoi gian cho va ting hiéu suét tong thé.

Nhan thtc duoc tam quan trong cua van dé nay, to1 da thyc hién dé tai "Ung dung
can bang chuyén nang cao hiéu suat diy chuyén BOOMBOX3 BT tai Cong ty TNHH
bién Khi Quéc Quang Viét Nam". bé tai tap trung vao vi¢c phan tich thuc trang day

chuyén, dé xuat cac giai phdp can bang chuyén va danh gia hi¢u qua cai tién.

Trong sudt thoi gian hoan thanh luan vin tét nghiép, ngudi hudéng dan toi ciing nhu
tat ca cac thanh vién trong nhom cua toi (bo phén IE - K§ thuat Cong nghiép) ludn sin
sang hd tro toi. Ngoai ra, giang vién cia t6i — Tién si Nguyén Hong Nguyén da kiém tra
va cho t6i rat nhiéu 16i khuyén dé hoan thanh du an. Su gitip d& quy bau nay da giup toi

hoan thanh du 4n v&i nhiéu bai hoc thyuc tién quan trong.

Du d4 nd lyc hét minh, nhung luan vin khong thé tranh khoi nhimng thiéu sot. Toi hy
vong s& nhan dugc nhiing y kién déng gop tir thiy co dé c6 thé hoan thién hon trong
tuong lai.

Xin chan thanh cam on!



CAM DOAN

T6i xin dam bao rang luan van tét nghiép "Ung dung can bang chuyén ning cao hiéu
suat ddy chuyén BOOMBOX3 BT tai Cong ty TNHH Pién Khi Qudc Quang Viét Nam"
da duoc chinh t6i thyc hién dudi sy huéng dan cua giang vién Nguyén Hong Nguyén
v6i cac tai liéu va thong tin lién quan tai CONG TY TNHH PIEN KHi QUOC QUANG
VIET NAM. Thong tin, s6 liéu va tai liéu tham khao duoc trinh bay trong du an la trung
thuc.

Pa Ning, 25/6/2025

Sinh vién

Vo6 Ngoc Van Thuy

i
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

CHUONG 1: GIOI THIEU

1.1. Tong quan

Chuong 1 déng vai tro dinh hudng cho toan bo noi dung luan vin, trinh bay tong
quan vé bdi canh thi trueong lién quan dén san pham nghién ctru, déng thoi 1am rd 1y do
chon dé tai, muc tiéu, y nghia, pham vi va gidi han caa nghién ctu. Chuong gidi thiéu
lam rd muc dich nghién ctu, 1a co s& dé trién khai cac noi dung tiép theo mot cach logic
va c6 hé thong. Thong qua d6, chuong nay tao tién dé dé tiép can cac phuong phap va
g dung thuc tién trong viéc cai tién nang suat day chuyén san xuat tai doanh nghiép.
Nhitng ndi dung trinh bay trong chuong s& cung cap buc tranh tong thé vé su can thiét
va gid tri thuc tién ma d¢é tai hudng dén, tir d6 gitp khang dinh tinh cap thiét ciing nhu
dinh huéng phat trién cia luan van nay.

1.2. Bdi canh

Thi truong loa Bluetooth tai Viét Nam dang phat trién manh m& nho nhu cau ngay
cang ting ddi voi cac thiét bi Am thanh khong ddy chat lugng cao. Su bung nd cua cac
thiét bi di dong va xu hudng tiéu dung hién dai da thuc déy su quan tam lon dén cac san
phém loa Bluetooth tién lg1, da dang vé miu mi va nang cao vé chét lugong am thanh.
Trude bdi canh dé, nhiéu thuong hiéu 16n trong va ngoai nudc da ddy manh dau tu phat
trién san pham va xdy dung mang ludi phan phdi nham khai thac t6i da tiém ning cua
thi trudng nay. Mot trong nhitng don vi di dau trong linh vire nay 13 tip doan GGEC —
mot cong ty dau tu nude ngoai (FDI) cd ngudn gde tir Pai Loan, hién d3 xay dung nha
may san xuét tai Viét Nam dé phuc vu nhu ciu ngay cang 16n cua thi truong ndi dia

cling nhu thi trudng qudc té.

GGEC dugc thanh 1ap tir naim 1951 va hién dang phat trién tré thanh mot trong nhitng
tap doan hang dau trong linh vic 4m thanh va dién 4m hoc tai Trung Qudc, v6i hon 70
nam kinh nghiém trong nganh. Coéng ty chuyén san xuat linh kién va hé théng 4m thanh
tién tién, bao gdm loa Bluetooth, md-dun am thanh 6 t0, tai nghe True Wireless Stereo
(TWS), va cac hé thong khuéch dai k¥ thuat sd. S¢ hitu nha may hién dai tai Viét Nam,
GGEC da tan dung loi thé vé nguén nhan lyc, chi phi san xudt canh tranh cling nhu vi
tri dia 1y thudn loi dé mé rong quy mé san xuét, ddng thoi nang cao ning luc dap ung
nhu ciu da dang ctia khach hang trong nuéc va qubc té. GGEC hién 1 dbi tac san xuat

chién luoc cho nhiéu thwong hiéu 4m thanh hang dau thé gidi nhu JBL, Logitech,
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Harman, Amazon va Samsung, chimg to uy tin va chat lugng san pham duoc dénh gia

cao trén thi trudong toan cau.

Véi hon 300 ddy chuyén san xuat hién dai cing kha niang nghién ciru va phat trién
manh mé&, GGEC khong ngimg d6i méi cong nghé, cai tién quy trinh nhdm nang cao
chét luong san phém va hiéu suét san xuét. Viéc dau tu vao nha may tai Viét Nam cling
g6p phan thiic diy sy phat trién cta nganh cong nghiép 4m thanh trong nudc, tao thém
nhiéu viéc 1am va nang cao trinh d6 k¥ thuét cho ngudn nhan lyc dia phuong. Ngoai ra,
hoat dong san xuat tai Viét Nam giup GGEC chu dong hon trong viéc kiém soét chi phi,
rit ngan thoi gian giao hang, tir 6 tang strc canh tranh trén thi trudng khu vuc va thé
gidi. Pidu nay khong chi mang lai loi ich kinh té cho cong ty ma con gop phan thic day

su phat trién bén vitng cia nganh san xuat thiét bi 4m thanh tai Viét Nam.
1.3. Ly do chon dé tai

Trong bdi canh nén cong nghiép hién dai ngay cang phat trién manh mé&, hoat dong
san xuat dong vai tro then chdt trong viée tao ra gia tri kinh té va dam bao sy phat trién
bén vitng ctia doanh nghiép. Pé duy tri va nang cao kha ning canh tranh trén thi truong,
cic nha may san xuat ludn phai khong ngimg tim kiém cac giai phap nham t6i uvu hoa
day chuyén san xuat, ning cao hiéu suét lao dong va giam thiéu cac chi phi phat sinh
khong can thiét. Ti wu hoa day chuyén san xuat khong chi gitp giam thiéu cac lang phi
vé thoi gian, nguyén vat lidu va nhan lyc ma con goép phan cai thién chat lugng san
pham, rat ngan thoi gian giao hang, ting tinh linh hoat trong san xuét cling nhu nang

cao su hai long cta khach hang.

Tuy nhién, qua qué trinh khao sat va danh gia thyc trang san xuét tai nha may, co thé
thiy rang hién nay van ton tai nhiéu bt cip va han ché trong viéc bb tri va t6 chirc cong
viéc trén day chuyén san xuat. Cu thé, nhiéu cong doan van gay ra sy lang phi thoi gian
do viéc phan chia cong viéc chua hop 1y, dan dén mat can bang ddy chuyén va lam giam
hiéu qua tong thé ciia qua trinh san xuat. Tinh trang c6ng nhan phai di chuyén nhiéu lan
dé hoan thanh thao tac hodc cho doi tai cac cong doan khac lam anh huong dén nhip do
san xuat va lam tang chi phi lao dong khong can thiét. Thém vao do, cong tac trién khai
va duy tri phuong phap 5S tai doanh nghiép ciing chua dat dugc hiéu qua toi wu, khién
cho méi truong l1am viéc chua thyc sy ngan nap, quy trinh thao tic con rudm ra, lam

phat sinh thém thoi gian thao tac va giam nang suat chung.
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Viéc duy tri tinh trang mét can bang day chuyén khong chi anh hudng dén niang suat
lao dong ma con lam giam kha nang dap ung don hang ding han, gay ra sy gian doan

trong chudi cung (g va lam giam kha nang canh tranh cia nha may trén thi truong.

Boi vay, viéc phan tich, danh gia chi tiét cac diém nghén trong ddy chuyén san xuat
1a can thiét dé tir 46 dé xuat cac giai phap cai tién nham can bang lai ddy chuyén, tai bo
tri cac cong doan hop 1y hon, nang cao ning suat lao dong va giam thiéu lang phi. Cu
thé, giai phap cin tip trung vao viéc phan chia cong viéc hop 1y giira cac cong doan, tdi

uu héa quy trinh thao tac va déng b hoa nhip do san XUAL.

Muc tiéu cudi ciing cua dé tai khong chi 13 ting nang suat va giam chi phi san xuat,
ma con nham x4y dung mét quy trinh san xuat on dinh, hiéu qua va cé tinh bén viing
lau dai. Qua do, nha may s€ nang cao dugc nang luc san xudt, cai thién chat luong san
pham, dong thoi dap tng tot hon cac yéu cau ngay cang khat khe cia thi truong va khach
hang. Ngoai ra, viéc nghién ctru va ap dung cac phuong phap cai tién day chuyén san
xuét ciing gop phan nang cao trinh d6 quan 1y san xuat, phat trién ngudn nhan lyc va tao
nén tang viing chic cho cac hoat dong doi moi cong nghé va mé rong san xuit trong

tuong lai.

Nhiing 1y do néu trén chinh 1a co s& quan trong dé Iya chon dé tai nay nham phan tich
va nghién ctru sau vé thyc trang san xuét tai nha may, xac dinh cac diém nghén trong
day chuyén, tir 46 dé xuét cac giai phap cai tién pht hop, gop phan toi uvu héa hiéu qua
san xudt va phat trién bén vitng cho doanh nghiép.

1.4. Muc dich ciia dé tai

Muc tiéu tong quat cta dé tai 1a cai thién hiéu qua hoat dong san xuat thong qua viéc
phan tich, danh gia thuc trang va dé xuét giai phap t6i wu héa day chuyén lap rap san
pham BOOMBOX3 BT, tir d6 gbp phan ning cao ning suit lao dong, giam thiéu lang
phi va xay dung mét quy trinh san xuat 6n dinh, hiéu qua va bén viing hon. Dé dat dugc

muc tiéu nady, dé tai tap trung trién khai cac ndi dung cu thé nhu sau:

+ Phan tich hién trang diy chuyén bang so dd xwong ca (Fishbone diagram) theo
phuong phap SMI1E (Man — Machine — Material — Method — Measurement —
Environment) nham xac dinh nguyén nhan gdc ré giy ra tinh trang mét cin bang
day chuyén, thao tac du thira, thoi gian chd doi va cac yéu té lam giam hiéu suét

san xuat.
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+ Thuyc hién phan tich can bang chuyén (Line Balancing) va xac dinh céc nut that
cb chai (bottleneck) trong day chuyén. Trén co s& do, dé tai s& dé xut cac bién
phap phan bb lai thoi gian va cong viée gita cac cong doan, dam bao su dong
déu vé tai cong viéc va han ché ti da cac diém tic nghén anh huéng dén dong
chay san pham.

+ Phan chia va sip xép lai cong viéc mot cach hop 1y, khoa hoc, dwa trén nguyén
tic ECRS (Eliminate-Loai bo, Combine-Két hop, Rearrange-Sip xép lai,
Simplify-Bon gian hoa) dé can dbi gitta thoi gian thao tac va khdi luong cong
viéc cua ting cong doan. Viéc tai ciu trac day chuyén sé gitip toi uu hoa nhan
luc, giam thiéu tinh trang du thtra hoac thiéu hut cong nhan tai cac diém khac
nhau trong day chuyén.

+ Phan tich thao tac cuia cong nhan tai ting cong doan dé nhan dién céc thao tac
khong tao gia tri gia tang, thao tac 1ap lai hodc di chuyén khong can thiét. Viéc
cai tién thao tac s& giup giam thoi gian chu ky (cycle time), dong thoi nang cao

hi€u qua va an toan trong qua trinh lam viéc.
1.5. Y nghia cuaa de tai

bé tai khong chi mang lai gia tri vé mat hoc thuat ma con c6 y nghia to 16n vé mat
ung dung thyc tién, thé hién rd nét & cd hai khia canh: d61 vo1 doanh nghiép noi trién
khai nghién ctru va doi véi cd nhan nguodi thuc hi¢n — trong vai tro sinh vién chuan bi

tot nghi¢p, budc dau tiép can vo1 moi truong san xuat cong nghiép thuc te.

a. Poi v6i doanh nghiép

Thong qua viéc nghién ctru va phén tich tinh trang mét can bang chuyén san xuat tai
day chuyén BOOMBOX3 BT, dé tai da gop phan cung cp cai nhin hé thdng va logic
vé cac diém bat hop 1y dang ton tai, tir 46 dua ra nhitng dé xuét cai tién c6 co sé va tinh
kha thi cao.

Cu thé, viéc ap dung cac cong cu phan tich nhu so dd xuwong ca (Fishbone — SM1E),
biéu d6 can bang chuyén, két hop véi tu duy cai tién theo phuong phap ECRS (Loai bo
— Két hop — Sép xép lai — Pon gian hoa) da gitp cong ty:

+ Nhan dién chinh x4c cic cong doan gy lang phi vé thoi gian va nhan lyc

+ Toi uu hoa viéc phan bo cong viéce, gidm thao tac thira va thoi gian cho doi
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+ GOp hoac loai bo mot ) cong doan khong can thiét, gilp giam sb lugng nhan
cong ma van dam bao san luong

+ Ting cuong mirc 46 ddng bo giita cac cong doan, tir d6 rat ngdn thoi gian san
xuét trén toan day chuyén

+ Tung bude dap ung tot hon vé mit tién d6 giao hang, chét lvong san phim va

yéu cau ngdy cang cao tir phia khach hang

Nhu vay, dé tai khong chi mang lai loi ich cu thé va do luong dugc vé mat nang suat
va chi phi, ma con gép phan xay dung nén tang cho vi¢c trién khai rdng rai tu duy cai
tién lién tuc (Kaizen), huéng dén viéc xay dung moi trudng san xuat tinh gon va chuyén

nghiép hon trong dai han.

b. P6i véi ban than nguoi thuc hién dé tai

Tir goc nhin caa sinh vién, dé tai 1a co hoi quy bau dé chuyén hoa nhirng kién thirc 1y
thuyét vé quan 1y san xuat, k¥ thudt cong nghiép va phuong phap phan tich diy chuyén
thanh kinh nghiém thuc tién. Viéc duoc truc tiép tham gia vao khao sat thuc dia, thu
thap dir liéu, phan tich thao tac cong nhan, lam viéc véi cac bd phan san Xuét va k¥ thuat

khong chi giup nang cao ky nang chuyén mon, ma con gidp sinh vién:

Hiéu r6 hon méi lién hé giita 1y thuyét va thuc té san xuat
Rén luyén kha ning quan sat, tu duy hé théng va phan bién van dé
Tang cuong k¥ ning 1am viéc nhom, giao tiép vai ky su IE, quan ly va cong nhan
tryc tiép
+ Duoc thu strc trong viéc dé xuat v tudng cai tién thuc té, tr d6 tu tin hon trong
viée tiép can va giai quyét cac van dé trong mdi truong doanh nghiép
+ Xac dinh dugc diém manh — diém yéu ctiia ban than, lam nén tang dinh hudng
cho qua trinh phat trién nghé nghiép sau khi ra truong
Hon hét, dé tai con 1a cau ndi gitra nha truong va doanh nghiép, gitta hoc tap va thuc
hanh, gitip sinh vién khong chi hoc dé biét, ma con hoc dé lam — voi tu duy d6i méi,
tinh than cai tién lién tuc va kha nang thich mg vdi yéu cau thyc tién ngdy cang cao

trong nganh cong nghi¢p hién dai.
1.6. Pham vi va gi6éi han caa dé tai

Trong boi canh san xuat cong nghi€p hién dai, viéc t6i wu hoa day chuyén nham tang

nang suat va gidm thiéu lang phi 1a yéu cau thiét yéu doi voi cac doanh nghié€p san xuat.
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Véi muc tiéu tiép can thyc té va tmg dung kién thirc hoc thuat vao maéi truong nha may,
dé tai nay tip trung vao viéc phan tich, danh gia va dé xuét cac giai phap cai tién day
chuyén lip rap san pham BOOMBOX3 BT tai nha mdy GGEC Viét Nam — mot doanh
nghiép FDI 16n trong linh vuc thiét bi 4m thanh.

Pham vi cta dé tai duge x4c dinh nhu sau:

a. V& khong gian nghién ciru

Pé tai tap trung khao sat va cai tién trong mot ddy chuyén san xuat cu thé — day
chuyén lap rap san pham BOOMBOX3 BT. Pay 1a day chuyén c6 quy mé trung binh,
bao gém hon 30 cong doan san xuét khac nhau, dai dién tiéu biéu cho mé hinh day
chuyén san xuit cong nghiép tai nha may GGEC.

b. Vé d6i twong nghién ctru

Déi twong chinh cia dé tai 1a cac cong doan thao tac ciia cong nhan trirc tiép san xuat,
két hop voi hé thong thiét bi ban tu dong, layout mit bang va phuwong phép bd tri cong
viéc. Trong tAm 13 cac thao tac gdy lang phi, cac cong doan mat cAn bang, nhitng diém
gay cham tré hodc phat sinh thoi gian chd — tir d6 dé xuat cac bién phap cai tién bang
cach can bang diy chuyén, tai phan chia thao tac, va tng dung phwong phap ECRS.

c. Vé ndi dung nghién ciru

Pé tai tién hanh mét chudi hoat dong cai tién cu thé, bao gém:

+ Cai tién phan b lao dong:

- Gop cong doan OP1 vao OP2, gitip giam 1 nhan cong.

- Loai bd cong doan OP17, tai bd tri cc thao tac cho OP18 va OP19, giam thém 1

cdng nhan.

- Loai bo OP7 va phan phdi cong viéc lai cho OP6 va OPS, tiép tuc giam 1 nhan

cong.

- Tai chu triac cong doan OP3 va OPS, can bang khéi lugng cong viéc gitp ning

cao hiéu suat van hanh.

+ Ap dung ty dong hoa:

- Trién khai thanh cong thiét bi tu dong tai OP29-1, thay thé mot phﬁn thao tac thu

cong, tang do chinh xac va tinh 6n dinh.

+ Ung dung phuong phap ECRS (Eliminate — Combine — Rearrange — Simplify):
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- Phan tich thao tac timg coéng doan, loai bo thao tic khong can thiét, két hop cac

budce don gian, sip xép lai trinh ty thao tic va toi wu hda quy trinh 1am viéc.

d. V& thoi gian va dir liéu nghién ciu
Dir liéu thuc té dugc thu thap tu thang 1 dén thang 4, bao gém thot gian thao tac, tan
suat 131, s6 lwong cong nhan timg céng doan va hinh anh bé tri thuc té. Cac s6 liéu nay

la co s& dé danh gia hién trang va tinh todn phuong an cai tién c6 do chinh xac cao.
e. Gigi han cuia de tai

Maic du dat dugc nhiéu két qua cai tién tich cuc, d€ tai van ton tai mot s6 gio1 han

khach quan, bao gom:

+ Chi tap trung vao mot ddy chuyén san xuat duy nhat, chua mé rong sang cac dong
san pham hoic nha may khac.

+ Mot sd két qua cai tién (dic biét 1a tw dong hoa) chua dugce danh gia dai han do
gii han vé thoi gian thuc hién.

+ Yéu tb vé thiét ké san pham, chién luoc kinh doanh, hodc quan tri nhan sy khdng
thudc pham vi phan tich.

Tuy vay, cac két qua thu duoc tir dé tai van co gia tri ing dung thuc tién cao, c6 thé

1am nén tang dé nhan rong mo hinh cai tién cho cac day chuyén khac trong nha may va

cac doanh nghiép san xuat c6 dac diém tuong dong.

1.7. Pham vi n¢i dung
Dé tai duge thuc hién trong pham vi cu thé nhu sau:

+ Dia diém nghién ctru: Nha may san xuét cua cong ty GGEC Viét Nam, dit tai
khu cong nghiép Pién Nam-Dbién Ngoc thudc tinh Quang Nam.

+ Thoi gian thye hién: Nghién ciru va trién khai duoc tién hanh trong khoang thoi
gian 3 thang, tir thang 01 dén thang 04 nam 2025. Py 1a giai doan thuc tap tai
doanh nghiép, két hop giita khao sat thuc té va ap dung cac phuong phap phan
tich cai tién trong moi trudng san xuat thyc tién.

Pham vi dé tai tap trung vao day chuyén lap rap san pham BOOMBOX3 BT, trong

d6 phan tich thyc trang hién tai, xac dinh cac diém nghén (bottleneck), phan tich thao

tac cong nhan, trien khai cac cong cu cai tien nhu ECRS, va can bang chuyén san xuat.
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Két luan chung:

Chuong 1 d3 trinh bay tong quan vé dé tai nghién ctru, bao gdm 1y do lya chon, muc
tiéu va y nghia thuc tién, pham vi ndi dung cling nhu cic van dé dang ton tai trong day
chuyén san xuét tai nha may GGEC Viét Nam. Qua d6, c6 thé thy rd su can thiét cua
viéc ap dung cac phuong phap phan tich khoa hoc va cong cu cai tién hop 1y nham tbi
vu héa quy trinh san xuét, giam thiéu ling phi, ndng cao ning suét lao dong va chat

lwong dau ra.

Tuy nhién, dé viéc cai tién dat hiéu qua cao va c6 co sé viing chac, can thiét phai tiép
can dé tai dudi goc nhin 1y thuyét va phuong phap luan mot cach co hé thong. Do do,
chuong tiép theo sé tap trung trinh bay cac nguyén 1y va cong cu nghién ciru chinh dugc
sir dung trong dé tai, nhitng ndi dung co s¢ dé trién khai cac phan tich va dé xuat cai

tién thyc té trong cac chuong tiép theo.
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CHUONG 2: CAC NGUYEN TAC CO BAN CUALY THUYET VA
PHUONG PHAP LUAN

2.1. Tong quan

Chuong 2 cung cip nén tang 1y thuyét va phuong phap luan cho toan bd qué trinh
nghién ctru. Nhirng khai niém then chét nhu thoi gian takt, thoi gian chu ky, hiéu suét
can bang chuyén, bottleneck va cac phuong phap do luong niang suat s& duoc lam rd.
Pong thoi, chuong ciing gidi thiéu cac cong cu va phuong phap phan tich dugc st dung
nhu LCR, K&W, RPW va Line Balancing Chart — 13 co so khoa hoc dé danh gia thuc
trang va trién khai cai tién day chuyén san xuat trong cac chuong tiép theo. Viéc 1am rd
co s6 1y thuyét khong nhitng gitip luan van bam sat dinh hudng hoc thuat, ma con ching
minh dugc tinh ing dung va tinh logic khi trién khai cai tién thuc té dya trén cac khung

Iy thuyét da duoc nghién ctru va kiém ching.
2.2. Ly thuyét

Lip rap diy chuyén 13 qua trinh ldp rap cac bo phan, linh kién thanh mot san pham

hoan chinh trén mét day chuyén san xut tu dong hodc ban tu dong.

Thoi gian hoat ddng 13 thoi gian tir khi bat dau dén khi két thiic hoat dong tai mot tram
duoc goi 13 thoi gian hoat dong. Thoi gian hoat dong c6 thé dugce do bang cac nghién
ctru thoi gian bang dong hd bam gio, k¥ thuat xir Iy hodc tinh toan bang cach sir dung
hé théng thoi gian chuyén dong duoc xéac dinh trude.

Cén bang diy chuyén Iip rap 13 mot quy trinh trong d6 cac nhiém vu duoc phan bo
dong déu cho timg tram lap rap trong day chuyén dé mdi tram cé cung khdi luong cong
viéc. Myc tiéu cta can bang day chuyén lap rép 1 can bang khdi luong cong viée clia
ngudi van hanh tai moi may tram, gidm thoi gian nhan rdi cia ngudi van hanh trong

thoi gian takt, c6 nghia 13 giam dung lugng may tram nhan rdi khong st dung.

Lead time 13 khoang thoi gian t6i da cho phép dé san xuat tinh tir khi bat dau san xuat

dén khi khach hang nhan duoc san pham.

Niit thit ¢é chai (Bottleneck) 1a cong doan trong quy trinh san xuét c6 ning suat gisi

han nhat, lam giam tdc d6 va san luong ctia toan bd quy trinh.

Idle time 13 thoi gian nhan réi ctia ngudi/may trong chuyén.
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

Thoi gian chu ky (Cycle time) 13 thoi gian dugc do tir thoi diém nguoi van hanh bat
dau thuc hién cho dén khi quay lai vi tri ban dau, 1a thoi gian can thiét dé hoan thanh tat

ca cac thao tac ciia nguoi van hanh.

Thoi gian van hanh cia nha may

Th‘ . e h k\ T —
oi gian chu ky (CT) S8 luong san phim dau ra

Chu ki san xuat (Takt time) 13 thoi gian t6i da cho phép san xuat dugc 1 don vi san

pham theo nhu cau ctia khach hang.

Thoi gian van hanh ctia nha may

Thoi gian Takt (TT) == T via khach hang

Ngudi van hanh 13 ngudi hoan thanh thao tac hoic lam viéc trong day chuyén lap rap.
Nguoi van hanh co thé thyc hién cong viéc ctia ho bang tay, sir dung cong cu cam tay
hoac ban thua cong bﬁng cac cong cu tu dong hoac cac may dugc chi dinh nhi¢m vu. bé
thuc hién tat ca cac nhiém vu trong mot day chuyén lép rap béng sb luong ngudi van
hanh t6i thiéu can thiét duoc tinh bang:

Téng thoi gian san xuat
Takt time

S6 nguodi van hanh toi thiéu =

Pinh mirc gior cong thuong dugc hi€u 1a s6 gio cong ti€u chuan can thi€t dé hoan thanh
mot cong viéc hodc san xuat mot don vi san pham. N6 1a mot chi ti€u quan trong trong
quan ly san xuat dé 1ap ké hoach lao dong, danh gia nang suat va cai thién hiéu qua san

xuat. BPinh mirc gid cong c6 thé bao gom:

- Gio cong tiéu chuan (Standard Time): Thoi gian 1y tudng dé thuc hién mot cong
viéc trong diéu kién chuan, bao gdm cé thoi gian thao tac, thoi gian nghi hop 1y
va thoi gian phu tro.

- Gio cong thuc té (Actual Time): Thoi gian lao dong thuc té dé hoan thanh mét

cong doan, c6 thé cao hon hoac thap hon so véi dinh mure chuan.

S6 lwong nhan cong
UPH x98%

Dinh mtrc gio cong =
Trong do:
UPH (Units Per Hour): San lugng san pham hoan thanh mdi gio.

98%: Hiéu suit thuc té ciia nha may.
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

Hiéu suat can bang chuyén la chi s6 do luong mirc do hi¢u qua cua viéc phan phoi

cong viéc gitra cac tram lam viéc trong day chuyén.

Tong thoi gian chu ky

Hiéu suit can bang chuyén = — "
) & Y S6 lwong nhan cong x Thaoi gian chu ky dai nhat

2.3. Phuwong phap luidn

Nghién ctru thi diém day chuyén san xuit loa Bluetooth BOOMBOX3 BT

Khao sat day chuyén san xuit loa Bluetooth BOOMBOX3 BT dé hiéu quy trinh vé
ndi dung cong vi¢e, trinh ty hoat dong va thoi gian chu ky trén mdi may tram. Mot bang
do luong thoi gian chi tiét ude tinh chinh x4c kha nang san xuat va mirc do mat can bang
day chuyén. Dua trén nhu cau ciia khach hang, thoi gian takt cho nhu cau hién tai va ty
1€ muc ti€u (takt time cho nhu cau trong tuong lai) da dugc tinh toan. Cac hoat dong tai
cac tram tic nghén dugc phan loai thanh cac hoat dong lang phi c6 gia tri gia ting (VA),
khong c6 gia tri gia ting (NVA) va hoat dong khong tao ra gia tri nhung can thiét
(ENVA). Trong tdm chinh la loai bé cac hoat dong khong tao gié tri (NVA), dac biét 1a

lang phi do van chuyén va chuyén dong trong qua trinh san xuét.
2.4. Phuong phap cédn bing chuyén

Trong cin bang ddy chuyén lip rap, cac cong doan duge phan bo tuan ty vao diy chuyén,

bat dau tir tram lam viéc dau tién. Qua trinh thuc hi¢én nhu sau:

— Xadc dinh cong doan kha dung: O mdi bude, cac cong doan chua dugc phan cong
s& duoc kiém tra dé xac dinh nhirng cong doan nao du diéu kién dé gan vao tram
1am viéc tiép theo.

— Kiém tra tinh kha thi: Trong s6 cac cong doan du diéu kién, chi nhitng cong doan
c6 thoi gian thuc hién phu hop véi thoi gian chu ky (Cycle Time) cia tram lam
viéc hién tai modi dugce xem xét.

— Luya chon va phan cong cong doan: Mgt cong doan phu hop s€ dugce lya chon va
gan vao tram lam viéc do.

— Lap lai quy trinh: Qua4 trinh nay tiép tuc cho dén khi khong con céng doan nao
¢6 thé dugc gan thém vao tram 1am viéc d6. Khi d6, hé thong chuyén sang tram
lam viéc tiép theo.

— Hoan tat phan cong: Tién trinh nay tiép tuc cho dén khi tat ca cong doan trong

quy trinh san xuat dugc phan bo hét vao cac tram lam viéc.
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

2.4.1. Phwong phap chon cong viéc c6 thoi gian 16n nhét truée (LCR)

a. Pinh nghia

Phuong phéap Largest Candidate Rule (LCR) la mdt phuong phap heuristic dugc su
dung phd bién trong viéc can bang chuyén san xuat, véi muc tiéu cudi ciing 13 phan bd
khéi lugng cong viée mot cach hop 1y gitta cac tram 1am viéc. Phuong phéap nay giup
dam bao dong chay cong viéc (WIP) duoc duy tri mugt ma trén toan bo day chuyén,

thudng vai it hodc khong c6 ton kho trung gian giira cac tram.

Tuy nhién, mét han ché ctia LCR 1a dé phat sinh nut that (bottleneck), dic biét khi
cac cong doan lap rap co thoi gian thuc hién khong dong déu, khién viéc cin bang tre

nén kho dat dugc mot cach tuyét ddi.

LCR xét dén ca thoi gian chu ky (cycle time — CT) va mdi quan hé trudc—sau giira
cac cong viée (precedence relationship) trong qué trinh thiét ké chuyén. Trong phuong
phap nay, cac nhiém vu (task), hay con goi 1a cac yéu t6 cong viéc (work elements),
dugc uu tién phan bo theo thir tu thoi gian thuc hién giam dan (ttc 1a tir dai dén ngan),

dong thdi van phai ddm bao moi quan hé trude—sau.

Sau khi phan bd xong céc tdc vu vao céc tram, cac chi ti€u danh gid hi¢u qua day

chuyén nhu:

Thoi gian van hanh

+ Cycle Time (CT) =

Téng san lwong d4u ra

Thoi gian xir 1y cua tit ca cac tram
CT

+ SO luong tram tbi thiéu =

Toéng thoi gian CT

+ Hiéu suit day chuyén (Line Efficiency) =

Téng s6 nhin cong x Max CT
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

b. Quy trinh thyc hién phwong phap LCR

Start

v

Ve precedenence diagram va tinh
thoi gian thao tac

'

Sap xép cong vigc theo thir tu tir
cao den thap

v

Chon céng viée churra durgc gan co
thoi gian 16n nhat va khéng vi pham
rang bude thi fir

Y

v

Thém cong viec da chon vao tram
lam viéc hién tai, dam bao tong
thoi gian khong vugt qua CT

Cong viée dugc
gan vao tram co

F 3

Xem xét phan cong cong viec
cho tram tiép theo

vi pham CT/th
fir khéng?

Chon cong vicc Tiép theo t
danh sach chira gan va gan vao
tram

Tat ca cong viéc
da duoc gan vao
tram chua?

Khong

Tam thoi loai cong viée khoi
danh sach chura gan

Hinh 2.1 So dé quy trinh thuc hién phirong phdp LCR
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

¢. Uu, nhuge diém va pham vi ap dung ciia phwong phap LCR

Badng 2.1 Uu, nhuwge diém va pham vi dp dung ciia phwong phdp LCR

- Pon gian, dé hiéu va dé trién khai.

- Phu hop cho doanh nghiép nhoé va vira.
- Tiét kiém thoi gian lap ké hoach so véi
cac thuét toan tbi wu.

- Kho dat hiéu qua tdi uu tuyét doi.

- D& tao bottleneck néu thoi gian cong
viéc phan bd khong déu.

- It hiéu qua voi day chuyén phic tap.

- Doanh nghiép c6 quy mo nhé va vira.

- Mbi trudng san xuat c6 tinh tha cong
hodc ban ty dong.

- Khong phu hop cho ddy chuyén tu
dong hoa cao hoac co nhiéu rang budc
thur tu.

Uu diém

Nhuoc diém

Pham vi ap dung

2.4.2. Phuwong phap Killbridge-Wester (K& W)

a. Dinh nghia

Phuong phép Killbridge va Wester (K& W) 1a mdt k¥ thuat heuristic thuong dugce ap
dung trong bai toan can bang chuyén san xuat, dic biét hiéu qua trong cac tinh hudng
¢6 rang budc thit ty cong viéc phirc tap. Muc tiéu chinh ctia phwong phap 13 phan bo cac
cong vi¢c vao cac tram lam viéc sao cho téng thoi gian tai moi tram khong vuot qua thoi
gian chu ky (cycle time — CT), dong thoi dam bao mdi quan hé trude—sau giira cac cong

viéc dugc duy tri mot cach nghiém ngat.

Diém dic trung ciia phuong phap K&W 1a lya chon cac yéu to cong viee (work
elements) dua trén vi tri trong so d6 thir ty cong viéc (precedence diagram), thay vi chi
xét dén thoi gian thyc hién. Nho dé, cac cong viée ¢ dau chudi lip rap — von thuong dé
bi bo sot trong cac phuong phap nhu Largest Candidate Rule — dugc uu tién dua vao
giai phép trudc.

Phuong phéap nay khong chi gitip duy tri tinh logic trong ludng cong viéc ma con han
ché kha ning tao ra cac nut that (bottleneck) do sai 1éch trong chudi thao tac. Tuy khong
ludn dam bao giai phap t6i wu, K&W 1a céng cu hd tro dic luc trong céc trudng hop bai

todn c6 do phtrc tap cao vé mat thir ty va rang budc cong viéc.
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

b. Quy trinh thyc hién phwong phap K&W

Start

'

V& so d6 thit fyr va tinh thoi gian
thao tac

Y

Nhom céc cong vigc thanh timng
cot dya trén moi quan he trudce sau
trong so do thi ty

'

Chon cong viec tir nhom dau ficn,

h 4

gan 1an lwot vao timg tram theo [«
thi tw cot

l

Tong thoi gian
cong viec duge
phan cong co vugt
qua thoi gian chu
ky khong?

Chon cong viec tiep theo fir
danh sach chwa gan va gan vao
tram

atca cong
viéc da duoc
gan vao tram
chua?

Khéng

Stop

Xem xét phan cong cong viee
cho tram tiep theo

I 3

Tam thai loai cong viée khoi
danh sach chura gan

Hinh 2.2. So dé quy trinh thuc hién phwong phdp K&W
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

¢. Uu, nhuge diém va pham vi ap dung ciia phwong phap K&W

Badng 2.2 Uu, nhwoe diém va pham vi dp dung ciia phirong phdp K&W

- Ton trong mdi quan hé trudc—sau trong so do thir tu cong viée
(precedence diagram).

- Uu tién xir 1y cac cong viée & dau chudi, tranh bo sot hodc tri
Uu diém hodn thao tac khoi dau.

- Han ché ntt thit do sai 1éch trinh ty thao tac.

- D@ trién khai thu cong hodc bang phan mém co ban, phi hop
cho phan tich so bo.

- Khong xét dén thoi gian thao tac, dan dén mat can doi giira cac
tram

- Khong dam bao phwong an t6i wu vé nang suat hoic sb lugng
tram.

- C6 thé thira hodc thiéu thoi gian tai cac tram, anh huéng hiéu
qua tong thé.

Nhuoc diém

- Day chuyén san xuat c¢6 cau tric cong viéc phuc tap, nhiéu rang
budc.

Pham vi 4p dung | - Hé thong lap rap ndi tiép c6 nhiéu budc phu thude.

- Phut hop cho phan tich so bo trong thiét ké hodc cai tién day
chuyén.

2.4.3. Phwong phap trong sé6 (RPW)
a. Pinh nghia
Phuong phap Ranked Positional Weight (RPW) két hop cac chién luoc cua quy tic

LCR va K&W, nham t6i wu hoa viéc phan bo cong viéc vao cac tram lam viéc trong

mot day chuyén san xuat.

Cu thé, phuong phap RPW tinh toan gia tri ranked positional weight (RPW) cho timg
yéu t6 cong viéc (work element). Gid tri RPW nay dugc xac dinh dua trén hai yéu t6
chinh: thoi gian thuc hién cong viéc va vi tri ctia cong viée trong so do thi ty cong viéc
(precedence diagram). Viéc tinh toan nay giup két hop ca hai yéu t6 quan trong, gitp

xac dinh mirc dJ wu tién cta cac cong vi¢e trong quy trinh san xuat.

Sau khi tinh toan RPW cho mdi cong viéc, cac cong viée duge xép theo thir tw giam
dan cua gia tri RPW. Céc yéu to cong viéc vdi gia tri RPW cao s€ dugc phan bd vao cac
tram lam viéc trude, dam bdo rang cac cong viéc cd thoi gian thuc hién dai hodc anh

huong 16n dén tién do san xuat dugc wu tién xtr ly.
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

Phuong phap RPW gitp tdi uu héa viéc phan bo cong viée trong qua trinh san xuat,
dam bao rang mdi tram 1am viéc c6 khdi luong cong viée phi hop, ddng thoi duy tri mbi
quan hé trude-sau giita cac cong viée theo diing so dd thir tw. Phuong phéap nay dic biét
hitu ich trong cac tinh hudng c6 rang budc thir ty cong viée phire tap va gitp tranh viéc
tao ra cac nut thit (bottleneck) trong qué trinh san xuét.

b. Cac budc thuc hién phwong phap RPW

Start

y

Ve so @6 thit tu va tinh trong s6 vi
tri cho tirng cong viéc

v

Séap xEp cac cong viec theo gia tri
trong so giam dan

v

Chon cong vigc duge phan cong Xem xét phan cong cong vigc
cO trong s0 vi tri cao nhat cho tram tiép theo

h 4

A

Téng thoi gian céng
viéc dugc phan céng
c6 vi pham thoi gian
chu kj/méi quan hé
trirde sau khéng?

Tam thoi loai cong vige khoi
danh sach chwa gan

Chon cong viéc tiép theo fir
danh sach chwa gan va gan vao
tram

Tat ca cong
viéc da duoc
gan vao tram
chwa?

Khong

Stop

Hinh 2.3 So do quy trinh thuc hién phirong phdp RPW
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

¢. Uu, nhuge diém va pham vi ap dung ciia phwong phap RPW

Bdng 2.3 Uu, nhirge diém va pham vi dp dung ciia phwong phdp RPW

- Két hop giita thoi gian thao tac va vi tri trong so do thir
tu, gitp sap xép hop 1y hon.

- Han ché bo sot cac cong viéc & dau hodc cudi chudi.
Uu diém - Thuc hién don gian, dé Gmg dung trong moi trudng san
Xuat vira va nho.

- Cho két qua sap xép kha hiéu qua trong nhiéu tinh
huéng thuc té.

- La phuong phap heuristic nén khong dam bao tdi uu.

- Phy thudc vao tinh chinh xac cua so d6 tht tu cong
Nhuoc diém viéc.

- Khong xét dén yéu t6 thuc té nhu nang suét thiét bi, ky
nang cong nhan.

- Day chuyén lap rap co tinh chat lap lai nhu dién t, co
khi, hang ti€u dung.

- Truong hop c6 rang budce thir ty rd rang gitra cac cong
viéc.

- Phu hop trong san xuat don chiéc hodc theo 16 nho can
t6i wu thoi gian giira cac tram.

Pham vi ap dung

2.3.4. Ung dung biéu d6 Line Balancing Chart trong phwong phap cin bing chuyén
- Phuong phap hién nay doanh nghiép dang sir dung

a. Dinh nghia

Trong qua trinh thiét k€ va cai tién day chuyén san xuat, vi¢éc phan bd hop ly cac cong
viéc vao tirng tram lam vi¢c dong vai trd quan trong nham t6i wu hoéa hiéu suat va giam
thiéu lang phi. Mot trong nhitng cong cu truc quan va hiéu qua hd tro cho muc tiéu nay

1a biéu do can bang chuyén (Line Balancing Chart).

Cong cu nay cho phép nguoi phéan tich danh gia truc tiép sy phan bd thoi gian thao
tac gitra cac tram lam viéc, dua trén so dd thu tu cong viéc (Precedence Diagram) va

thot gian chu ky (Cycle Time) da xac dinh.

Thong qua biéu dd, nguoi thyc hién cé thé dé dang nhén dién sy mat can ddi, cac
diém nat thit (bottleneck) hodc thoi gian cho (idle time) gitta cac cong doan. Dya trén
d6, quy trinh cai tién duoc trién khai theo vong lip: quan sat — phan tich — dé xuét

phuong 4n cai tién — thir nghiém — danh gia.
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

Viéc trng dung biéu do Line Balancing Chart khong chi gitip nang cao hi€u qua van
hanh cua day chuyén, ma con tao nén tang cho vi¢c chuan hoéa thao tac va thic day cai
tién lién tuc trong san xuat.

b. Quy trinh thuc hi¢n

Start

v

Phan tich quy trinh san xuat

v

Lap so d6 thir tu cong viéc

Xac dinh thoi gian chu ky

v

V€ bicu d6 can bang chuyen

v

Stop

Quan sat va phan tach ttrmg budc
tai cong doan bottleneck/idle time
de do lai thoi gian

A 4

h 4

Dé xuat phurong 4n cai tién

v

Thtr nghiém cai tién

Khéng

Cai tién
hiéu qua?

Trién khai thue té va cap nhat
Iréng dan thao tac

Hinh 2.4 So do quy trinh thuc hién
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

¢. Uu diém, nhugc diém va 1y do doanh nghiép ap dung phwong phap nay tai doanh
nghiép

Uu diém: Phuong phép str dung Line Balancing Chart dwoc lya chon trong qua trinh
thuc hién can bﬁng chuyén tai GGEC Viét Nam nh¢ nhitng uu diém ndi bat vé tinh truc
quan va kha ning trién khai thuc té. Biéu d6 gitip minh hoa rd rang su phan bo thoi gian
thao tac gitta cac tram lam viéc, tir d6 dé dang nhan dién cac diém mét can ddi, tram nut
thit (bottleneck) hodc thoi gian cho (idle time). Cong cu nay ciing cho phép dam bao
thir tu cong viéc theo so dd precedence, han ché viéc bo sot thao tac khai dau. Nho tinh
don gian va dé sir dung, biéu d6 nay dic biét phi hop véi mdi truong san xuat ban thi
cong tai GGEC — noi ¢6 nhiéu thao tac lip rap bang tay va it ng dung phan mém phuc

tap.

Nhwoe diém: Tuy nhién, phuong phap niy ciing ton tai mot s6 han ché nhat dinh khi
ap dung trong thyc té. Do khong xét dén yéu t6 k¥ ning cta nguoi van hanh hoidc muc
dd phuc tap cua thao tac, biéu do co thé phan anh sai léch hiéu suét thuc té gifra cac
tram. Ngoai ra, phuong phap khong dam bao tao ra phuong an t6i uu vé s6 lugng tram
hay ning suét toan dy chuyén. Trong mét sb trudng hop, viéc phan tich dya trén dir
liéu do thoi gian khong chinh xac hodc chua duge chuan hoa ciing c¢6 thé dan dén két

luan sai lé€ch, anh hudng dén hiéu qua cai tién.

Ly do lwa chon phwong phap: Du vay, viéc lua chon Line Balancing Chart tai
GGEC Viét Nam van 12 mét giai phap hop 1y va thiét thuc trong giai doan phan tich so
bd va cai tién thuc dia. Cong cu nay phu hop v6i didu kién van hanh hién tai cia doanh
nghiép: quy mo san xuét trung binh, day chuyén lap rap tuin ty, thao tac chu yéu mang
tinh thu céng va quy trinh san xuét twong ddi 6n dinh. Ngoai ra, dinh hudng cai tién lién
tuc theo triét Iy Lean cua cong ty ciing doi hoi cac phuong phap phan tich don gian, dé
trién khai va d& tuong tac gifra cic bo phin san xuit. Viéc sir dung biéu dd Line
Balancing khong chi gitp cac k¥ thuat vién va t6 truong dé& dang theo ddi hién trang
phan b cong viée gitra cac tram, ma con hd tro qué trinh danh gia, thao ludn va ra quyét

dinh nhanh chéng trong cac budi hop cai tién tai hién truong.

Phuong phap nay dic biét phat huy hiéu qua trong viéc phat hién cac diém mat can
d6i giita cac tram, xac dinh cac thao tac gy ra nit that (bottleneck) hodc thdi gian cho
(idle time), tir d6 1am co s& dé xuét cac thay doi phu hop. Pong thoi, voi kha ning két
hop cung cac cong cu Lean khac nhu phan tich VA/NVA hoic phuong phap ECRS, biéu

d6 nay hd trg doanh nghiép trién khai cai tién & mirc thue t€ va cu thé, thay vi chi dimg
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lai & phan tich Iy thuyét. Chinh nhd sy linh hoat, tryc quan va phii hop véi nang lyc trién
khai tai hién truong, Line Balancing Chart duoc Iwa chon lam cong cu hd trg chinh trong

qua trinh cai tién day chuyén tai GGEC Viét Nam.

2.5. Nghién ciru thao tac va thoi gian (Time study)

Nghién ctru thoi gian 1a mot cong cu quan trong trong k¥ thuat cong nghiép nhim
thiét 14ap thoi gian tiéu chuan cho timg cong doan san xuit. Thong qua viée do ludng va
phan tich tbc d6 lam viéc ciia cong nhan, phwong phap nay gitip xac dinh muc san lugng
tdi wu, cai thién nang suét va toi vu hoa bd tri mat béng san Xuat. Déng thoi, nd ho tro
phat hién cac diém nghén trong quy trinh, giam thiéu lang phi va nang cao hiéu qua van
hanh, gop phan toi wu hoa toan bd hé théng san xuat. Dudi day 1a quy trinh thyc hién
time study:

( \

Lua chon mét quy trinh san xuét va quan sat
qua trinh

U

X4c dinh diém bét dau va két thac

U

Chia thao tac thanh nhirg budc nho va
chuan bi dong ho bam gid, biéu mau dé thu
thap dir liéu

U

Ghi lai dit 1iéu mdi cong doan do lap lai 5 lan

U

Tinh thoi gian trung binh cho méi thao tac

J

Hinh 2.5. Quy trinh thwc hién do thoi gian
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CHUONG 3: CONG TY TNHH PIEN KHI QUOC QUANG VIET NAM

3.1. Tong quan

Chuong 3 trinh bay thong tin tong quan vé Cong ty TNHH Pién Khi Qudc Quang
Viét Nam — noi trién khai dé tai nghién ctru. Noi dung bao gom lich st hinh thanh, nganh
nghé kinh doanh, san phdm chu luc, dinh hudng phat trién, co cu to chirc, quy trinh san
xudt va ddc diém k¥ thuat day chuyén BOOMBOX3 BT. Muc tiéu ctia chwong 1a gitp
ngudi doc c6 cai nhin tong quan va cu thé vé bdi canh tmg dung cai tién, tir d6 hiéu rd
cac yéu td tac dong dén hiéu suét va van hanh tai doanh nghiép. Ngoai ra, cac thong tin
lién quan dén t6 chirc van hanh, dic diém san phadm va cong nghé hién tai cling s& giup

luan van c6 co sé thuc t€ viing chac dé trién khai phan tich ¢ cac chuong tiép theo.

3.2. Thong tin chung

Hinh 3. 1. Céng ty TNHH Pién Khi Quéc Quang Viét Nam

Guoguang Electric Co., Ltd. (GGEC) 1a cong ty c6 vbn dau tu tir Pai Loan, 14 nha
san xuat 4m thanh va dién am, thanh 1ap nam 1951. Cong ty sé hitu 275 bang sang ché
trong nude, 38 bang sang ché qudc té, phat trién hon 200 san pham méi mdi nam. Vi
306 day chuyén, GGEC san xuat 620.000 loa/ngay, phuc vu 4m thanh 6 6, thiét bi thong
minh, pin lithium, tuan tha cac tiéu chuan ISO 9001, ISO/TS 16949, ISO 14001. Hé
thong Cong ty san xuat cia GGEC gdom: nha may tai Quang Nam (Viét Nam) chuyén
san xudt linh kién 4m thanh va loa bluetooth; nha may tai Quang Chau va Wuzhou

(Trung Qudc) tip trung vao san xuét thiét bj Am thanh théng minh, module 4m thanh
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cao cp va phat trién cong nghé; ciing Apower Electronics Co., Ltd. chuyén san xuét pin
lithium-ion cho xe dién va hé thong luu trit ning luong. Cong ty hudng dén muyc tiéu

dan dau nganh 4m thanh toan cau véi tim nhin "Let's Make Life Better."

- CONG TY TNHH PIEN KHi QUOC QUANG VIET NAM
- Tén qubc té: GUOGUANG ELECTRIC (VIET NAM) COMPANY LIMITED
- Tén viét tait: GGEC CO., LTD
- Mi sé thué: 4001168524
- Pbiachi: Lo sd 12 Khu cong nghiép Dién Nam - Di¢n Ngoc, Phuong Dién
Nam Bic, Thi x4 Pién Ban, Tinh Quang Nam, Viét Nam
- Nguoi dai dién: PANG HAO WEN
- Ngay hoat dong: 04/01/2019
- Quan 1y boi: Cuc Thué tinh Quang Nam

3.3. San pham chinh ciia GGEC Viét Nam

GGEC Viét Nam hién van hanh mot nha may va dy kién dua vao hoat dong nha may

thir hai vao quy 3 nam 2025. Nha may hién tai c6 ba ting:

e Tang 1: Khu vuc lap rdp SMT, noi san xuat bang mach PCB (Printed Circuit
Board).

e Tang 2: Gom hai xuong, V21 va V22. Trong d6, V21 chiu trach nhiém lap rap
linh kién vao bang mach. Xuong V22 lap rap thanh san phdm hoan chinh.

e Tang 3: GOm hai xudng, V31 va V32. V31 lap rap thanh pham, trong khi V32

chuyén san xuat cu loa cung cap cho cac doi tac khac.

Cong ty tap trung vao lap rap loa Bluetooth cho cac thwong hiéu 16n nhu Logitech,
Harman, Amazon va Samsung. Dac biét, trong nam sau, GGEC Viét Nam s€ m¢ rong

thém linh vuc dong ho théng minh, san xuat cho Apple.
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Hinh 3.2 San phdam GGEC Viét Nam

3.4. Tam nhin va str ménh

GGEC dang dinh hinh tuong lai cua &m thanh va dién am hoc véi céc giai phép tién

tién trong thiét ké loa chuyén nghiép, hé thong 4m thanh 6 t6 va thiét bi deo thong minh.

Pay 14 minh chimg cho cam két thuong hiéu va tam nhin ctia cong ty, thé hién qua su

hop tac linh hoat, dang tin cay voi khach hang. Pong thoi, GGEC khong ngimng ddi moi,

phat trién cong nghé va mé rong quy mé. Hinh 3.3 cho thay hudng di ciia GGEC.

Vision
Let's make
life better

Mission Values

Leading global Proactive & Responsible

acoustic technology Technology-Oriented
Co-creation & Sharing

Hinh 3.3 Tam nhin va si ménh
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3.5. Cu truc

MANUFACTURING DEPT

SMT WORKSHOP

V21 WORKSHOP

V22 WORKSHOP

V31 WORKSHOP

V32 WORKSHOP

ENGINEERING DEPT

PE&TE TEAM

IE TEAM

EC TEAM

FAC MGT TEAM

APE

GGEC VIET NAM

OPM TEAM

MATERIAL DEPT

PMC&DELY

LOGISTICS TEAM

WAREHOUSE

PURCHASING

R&D TEAM

QUALITY DEPT

Hinh 3.4 Co cdu té chirc

1ac

FQC

FQc

aMs

REL-LAB

AQE

HR&ADMIN DEPT

HR TEAM

ADMIN TEAM

LOGISTICS

IT TEAM

FINANCIAL DEPT

ACCOUNTING

CASHIER

COST TEAM

TAX TEAM

So db t6 chirc cia GGEC Viét Nam gdbm OPM Team phu trach quan 1y van hanh san xuat va R&D Team tép trung vao nghién ctru, phat

trién. Bén canh do, cong ty co cac phong ban chinh nhu San Xuét, K¥ thuat, Vat li¢u, Chat lugng, Hanh chinh - Nhan sy va Tai chinh,

mo1 b phan ddm nhan céc chirc ndng riéng, tr quan 1y san xuat, kiém soat chat luong, quan ly vat liéu dén tai chinh va hanh chinh. Cau

tric ndy giup cong ty van hanh hiéu qua, dam bao sy phdi hop chit ché giira cac b phén.
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3.6. Quy trinh van hanh cia nha may:

T]ép nhan
vt tu
Nhap kho
IPQC kiém
tra nguyén
vét liéu nhap
kho — -
. R i FQC- . Van chuyén
Kudng Kudmg Kudmg » Kiém tra chat »| NP Xuitkho [ dén khich
A sMT V21 V22&V31 30 kho hi
/ lwong dau ra hang
PQC-Kiém vat twr
Phanloai [—* saukhidwalén |
xuong N\
\ .
y  Xuong
V32

Hinh 3.5 So do6 quy trinh san xudt ciia nha mdy
3.6.1. Tiép nhan vat tu

Quy trinh san xuét bat dau véi bude tiép nhan vat tu tir nha cung cap. Cac nguyén vat
liéu can thiét cho qua trinh san xuat duoc van chuyén dén nha may theo don dat hang.
Nhén vién kho sé& tién hanh kiém tra so bd sé luong va tinh trang hang héa dé dam bao
rang 16 hang nhan dugc phu hop véi yéu cau dat mua. Sau khi xac nhan thong tin giao
nhan, vat tu s& duoc chuyén dén khu vire kho dé cho kiém tra chat lugng dau vao trude

khi dua vao san xuat.
3.6.2. Nhap kho

Sau khi vat tu dugc tiép nhan, ching s& dugc nhap kho dé bao quan va quan Iy trudc
khi str dung trong san XUAt. Quy trinh nhap kho bao gém viéc ghi nhan sb luong, ma vat
tu va vi tri luu trit vao hé théng quan 1y kho. Viéc sap xép hop 1y gitp tdi vu hoa khong
gian luu trir, thuan tién cho viéc xuét kho khi can thiét. Ngoai ra, mot s6 vat tu co yéu
cau dic biét vé diéu kién bao quan, nhu nhiét d6 hodc do am, ciing s& dugc xir Iy phu

hop dé dam bao chat luong san xuat.
3.6.3. IQC - Kiém tra nguyén vt liéu diu vao

Trudc khi dua vao san xuét, nguyén vat liéu phai trai qua qua trinh kiém tra chat
lugng dau vao. Poi ngii kiém tra chat luong dau vao (IQC - Incoming Quality Control)
s& tién hanh d4nh gia theo cac tiéu chuan k¥ thuat, bao gom kiém tra kich thudc, thanh

phan, hodc cac tinh chat khac. Néu phat hién vat tu khong dat yéu cau, ching s& bi loai
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b6 hodc giri tra nha cung cap dé xir Iy. Chi nhitng nguyén vat liéu dat tiéu chuin méi

dugc dua vao ddy chuyén san xuit dé dam bao chét luong san pham dau ra.
3.6.4. Phan loai

Trong trudng hop IQC phat hién 16 hang c6 151, bd phan kiém tra s& tién hanh phan

loai san pham dé xac dinh muc do 161 va phuong an xur 1y:

—  Linh kién dat tiéu chuin: Puoc chuyén véo kho dé phuc vu san XUAL.

— Linh kién 16i nhe: Céc 16i nho nhu trﬁy xudc bé mit hodc sai 1éch kich thudce khong
dang ké c6 thé duoc xir Iy ngay tai nha may hodc chap nhan sir dung néu khong anh
hudéng dén chirc nang.

— Linh kién 18i nghiém trong: Nhiing san pham c6 15i 16n, anh huéng dén chat lugng

san phém hodc khong thé khéc phuc s€ bi loai bo hoac tra lai nha cung cép.
3.6.5. PQC - Kiém vit tu sau khi dwa 1én xwéng

Sau khi vat tu dugc phan loai va dua 1én xudng, bo phan PQC (Process Quality
Control) s& kiém tra s6 luong vat tu dé dam bao du cho qué trinh san xuat. Pong thoi,
PQC ciing x4c nhan tinh trang vat tu va cac thong s6 k¥ thuat co ban nham tranh thiéu
hut hoic sir dung sai linh kién. Néu phat hién vat tu khong du s6 lugng hodc ¢ van dé,
PQC sé& bao cao va phdi hop véi cac bd phan lién quan dé xir 1y kip thoi, dam bao qua

trinh san xuét dién ra lién tuc va khong bi gian doan.
3.6.6. Xuong V32

Xudng V32 tip trung vao san xuat cu loa, mot trong nhitng bd phin quan trong cta
san pham 4m thanh. Qua trinh san xuat bao gdm lap rap mang loa, nam cham va cac linh
kién khac dé tao ra cu loa dat tiéu chuan. Viéc kiém soat chat luong nghiém ngit giup
dam bao rang mdi cu loa déu dap tmg yéu cau vé 4m thanh, d6 bén va hiéu suit trudc

khi dua vao lap rap cing cac linh kién khac.
3.6.7. Xwong SMT

Xudng SMT (Surface Mount Technology) 1a noi thuc hi¢n gén linh kién dién tir 1én
bang mach in (PCB). Quy trinh nay bao gém in kem han, dit linh kién dan (SMD) va
han linh kién thong qua 16 han. Cong nghé SMT gitip nang cao do chinh xac va tu dong
hoa trong san xuat, tir d6 cai thién hiéu suit va giam thiéu 13i. Sau khi hoan thanh, bang
mach s& duoc kiém tra chat luong dé dam bao tat ca linh kién di duoc gin dang vi tri

va hoat dong tét trudc khi chuyén sang cong doan tiép theo.
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3.6.8. Xudong V21

Sau khi hoan thanh giai doan SMT, bang mach s& dugc chuyén sang xuéng V21 dé
thuc hién lap rap linh kién xuyén 16. Cac linh kién nhu tu dién, bién tré hodc cong két
nbi thudng duoc han thu cong hodc bang may han séng dé dam bao do bén va tinh din
dién. Xudéng V21 dong vai tro quan trong trong viéc hoan thién bang mach, giap nang

cao do 6n dinh cta san phdm va chuan bi sin sang cho cong doan lap rap tiép theo.
3.6.9. Xuong V22 & Xwong V31

Xuéng V22 va V31 déu 1a hai xuéng nhan bang mach PCBA (Printed Circuit Board
Assembly) dé lap rap thanh pham va dong géi san pham, tuy nhién, chiing dam nhan céc
loai san pham khac nhau. Xuéng V22 tap trung vao cac san pham co kich thuéc nho va
vira. Trong khi d6, xuong V31 chuyén san xuét cac san pham c6 kich thudc 16n hon va
mot s6 san pham di kém véi thanh bar. Mdi xudng déu c6 quy trinh lap rap, kiém tra va

dong goi phu hop vai dic thi cia san pham nham dam bao chat lugng dau ra t6t nhat.
3.6.10. FQC - Kiém tra chit hrong dau ra

Sau khi san pham hoan thanh qua trinh lap rap tai cac xudng, bd phan FQC (Final
Quality Control) s& tién hanh kiém tra chit luong d4u ra. Qua trinh nay bao gdm kiém
tra ngoai quan va kiém tra cac chtrc ning dé dam bao san pham dap tng tiéu chuan chat
luong trudc khi xudt kho. Néu phat hién 16i, FQC s& phéan loai san pham, xac dinh
nguyén nhan va phdi hop véi cac bd phan lién quan dé khic phuc. Chi nhitng san pham
dat yéu cAu mdéi duoc dua vao kho thanh phém va chuan bi xuét hang dén khach hang.
3.6.11. Nhap kho thanh pham - Xuit kho - Van chuyén dén khach hang

San pham hoan thién sau khi trai qua kiém tra chat lwong cudi cing thi nhap kho
thanh phém. Khi dén thoi diém giao hang, bg phan kho kiém tra sb lugng, tinh trang san

pham, va xuat kho. Cudi cing, san pham duoc van chuyén theo 16 trinh pht hop dé dam

bao giao dung sé luong, dung thoi gian, va dam bao chat lugng dén tay khach hang.
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3.7. BOOMBOX3 BT:

3.7.1. Tong thé

a. Hinh:

b. Thanh phan cia loa

Hinh 3.6 BOOMBOX3 BT

Bdng 3.1 Thanh phdn loa

Mach chinh, mach 10, mach dén Led,

Bo mach mach AC (bg mach cip ngudn), mach key
(mach nat bam)
Day cap FFC (Flexible Flat Cable), day
Linh kién dién ti bus, day cap két noi, jack mach chinh,

jack AC, jack pin, dém chéng rung, nit
bam, day nat bam

Céc thanh phan 4m thanh

Loa am trung, loa &m cao, loa am thap,
cum khoang loa trai va phai, ang-ten

Khoang hop loa, khung than hdp, vé loa,

Than hop loa nép chéng tham, ludi bao vé loa, roan su,
bong hiit &m, mang thong khi
Hé théng dién Day ngudn, day pin, pin sac, cap sac
Phu kién kém theo Tay cam
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c. Chtrc nang:

Loa Bluetooth c6 chic ning phat am thanh khéng day tir cac thiét bi két ndi qua
Bluetooth, gitp ngudi dung nghe nhac, xem phim hoac thuc hién cudc goi ranh tay. Hé
théng loa khuéch dai va tai tao Am thanh tir tin hiéu nhan dugc, dam bao chit luong am
thanh 6n dinh. Ngoai ra, loa con tich hop pin sac, cho phép st dung linh hoat ma khong

can két no1 nguon dién lién tuc.

3.7.2. Layout chuyén san pham BOOMBOX3 BT

BOOMBOX3 BT

LAP RAP & TEST BONG GOl

TITEIIT) CITTTR YLLK,

L I R

=

T

leader

(2

B =

Line
—
=

o

Hinh 3.7 Layout bé tri day chuyén BOOMBOX3 BT
¢ Nhan xét:

Trong qué trinh thiét ké va phan tich layout ddy chuyén san xuét theo dang chit I, toi
d3 tién hanh khao sat va danh gia cac yéu t6 nhu: bd tri khong gian, huéng dong chay
san pham, mirc d6 hop 1y trong sap xép cac cong doan lap rap va cc tram kiém tra chat

lugng. Céc nhan dinh chinh duoc téng hop nhu sau:
> Uu diém

Dong chay san pham tuyén tinh, mét chiéu (One-piece flow): Day chuyén duoc
thiét ké véi hudng di chuyén san pham tir trai sang phai theo truc ngang. Cach b tri nay
tao diéu kién cho dong chay vat li¢u lién mach va dé kiém soat, han ché tdi da tinh trang
giao thoa gitra cac cong doan. Nho do, rui ro 1an 10n linh kién hodc sai 1éch san phém

dugc giam thi€u, dong thoi giup nang cao hi¢u qua gidm sat va di€u hanh san xuat.

Sinh vién: Vo Ngoc Van Thuy Giang vién: Nguyén Hong Nguyén 30



Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

Phin chia ré rang khu vue chire ning: Cac khu vyc chinh nhu lap rap, kiém tra va
doéng goi duoc b tri tach biét va rd rang, thuan loi cho viéc cép phat vat tu, bd tri nhan
Iirc va kiém tra chat lugng. Mit bang bd tri mach lac ciing gitp c6ng nhan dé nim bit
ludng cong viée, rat ngin thoi gian 1am quen va huén luyén thao tac.

B6 tri tram kiém tra xen ké hop Iy: Cac tram kiém tra (test) duoc bd tri xen k& giira
cac cum cong doan, cho phép kiém soat chit lugng theo ting giai doan. Vi vay c6 thé
gitip phat hién 131 kip thoi, han ché 151 lan truyén dén giai doan sau, nang cao ty 18 thanh

pham dat chuan.

> Han ché

Chiéu dai diy chuyén qua 16m: Do sb luong cong doan nhiéu, diy chuyén cé chiéu
dai tong thé 16n, gay kho khin trong quan 1y, kiém soat cac vi tri lam viéc. Khi xay ra
su cb k¥ thuat hodc thiéu vat tu, viéc diéu phdi va phan hoi thong tin d6i lac bi cham
tré, lam giam hiéu sudt chung. Vi vy thuc hién t6i uvu hoa day chuyén bang cach ra soat,

cit giam cac cong doan du thira hodc khong tao gia tri.

Mit d¢ cong doan cao va nguy co mat cin bang chuyén: Tong sé cong doan 1én
dén 29 budc lap rap, cong thém nhiéu tram kiém tra, 1am ting nguy co mat can bang
chuyén néu khong dugc phan tich va bé tri hop 1y. Sy chénh 1éch vé thoi gian thao tac
giita cac cong doan c6 thé dan dén hién tuong chd doi, tic nghén hodc nhan rdi. Vi vay
tién hanh nghién ciru thoi gian thao tac (time study) dé xac dinh thoi gian tiéu chuan cho
chuyén san xuat. Trén co s& két qua phan tich, thyc hién can bang chuyén, nham diéu
phéi lao dong hop 1y, dong bo hoa nhip san xuat va rat ngan tong thoi gian chu trinh.
Viéc can bang chuyén khong chi gitip nang cao ning sudt ma con goép phan cai thién

diéu kién 1am viéc va giam ap luc tai cac cong doan “nut that”.
3.7.3. Quy trinh lip rap thanh phim loa BOOMBOX3 BT:

So do khoi dudi ddy mo ta tong quan cac cum td hop chinh trong quy trinh lap rap
san pham loa tai dy chuyén san xut. Quy trinh duoc chia thianh nhiéu cum thao tac
logic, bao gém cac buoc tur lép dat cac b phan dau vao nhu Jack AC, Keyboard, 10
Board, Mainboard, cho dén cac bo phan am thanh nhu loa &m trung, am cao, am thép.
Sau khi hoan thién lap rap phan ctg, san pham s& trai qua cac budc kiém tra chat lugng
bao gém kiém tra kin khi, dién ap, am thanh, két ndi khong day va sac pin. Cudi cung

la cac cong doan hoan thién ngoai quan va dong goi san pham.
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\ 4
A 4

Jack > Keyboard Hop nguén dién 10 board
- S S —

) EE—— e 0 A 4
Loa &m trung < Pin < Mainboard < Led board
e ) - —

Y

N
Khoang loa Loa dm cac
| —

est cudi (&m thuan,
SPL, BT, sac)

est (kin khi,
dién, 4m thanh,
sac)

Vong trang tri + tay
ca&m

Hinh 3.8 So do khoi quy trinh ldp rdp loa

Ngoai quan

Sau khi x4y dung duogc so d6 khdi mé ta quy trinh tong thé, budc tiép theo trong phan
tich 13 di sau vao cac coéng doan cu thé theo timg thanh phan cua san phim. Quy trinh
lép rap dugc chia thanh 33 cong doan chinh, dugc nhom lai thanh cac cum chirc ndng
bao gém: jack AC, keyboard, hop nguén dién, 10 board, mainboard, ledboard, pin,
khoang loa, loa &m trung, loa am cao, loa &m thép, vo ludi, vong trang tri, kiém tra va
dong goi. Viéc phan nhom nhu vay khéng chi gitp hinh dung 1 rang céu tric va trinh
tur 1ap rap ctia san pham, ma con hd tro viée t6 chirc va bd tri hop 1y cac cong viée tai
ting tram thao tac. Pong thoi, cach tiép can theo cum nay ciing 1am ndi bat dugc yéu
cau k¥ thuat, mic do phdi hop gitra cac b phén, ciing nhu sé lwong va vai trd ctia nhan
luc tai tirng bude trong day chuyén san xuat.

Cu thé, mdi thanh phan ciu thanh san pham nhu jack AC, keyboard, hop ngudn dién,
10 board, mainboard, pin, cac loai loa (am trung, 4m cao, am thép), khoang loa, vé luoi,
vong trang tri, va cac budc kiém tra — test — dong géi, déu duoc ghi nhan theo nim yéu

td chinh:

- Thanh phan chinh: La chi tiét hodc cum chi tiét dugc lap rap hodc kiém tra trong cong
doan.

- Cong doan: Bao g@)m cac thao tac cu thé ma cong nhan thyc hi¢n, nhu han day, siét
vit, ddn dém, quét ma, test chirc nang, lép rap, hodc kiém tra ngoai quan.

- Hinh anh: Cung c4p cai nhin tryc quan vé timg budc dé dé dang danh gia thao tac, bo

tri mat bang, va kiém tra thao tac thyc té.
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- Cong cu: La nhitng thiét bi, may moc, jig, dung cu ho trg ma cong nhan can st dung

dé dam bao ding k¥ thuit va an toan thao tac.

- S nguoi: Sd luong lao dong truc tiép thuc hién tai mdi budc, tir d6 phuc vu cho cac

tinh toan vé€ nang suat, dinh mtrc lao dong va can bang chuyén san xuat.

Bang sau s& lam rd timg budc thao tic trong quy trinh san xut, thong qua d6 co thé

danh gia hi¢u qua st dung cong cy, nhan lyc va sy lién két gitra cac cong doan, dé dang

nhan di¢n cac diém c6 thé cai tién nhu: thao tac thua, thoi gian cho doi, bo tri cong cu

chua hop 1y, hoic s6 luong lao dong khong can bang.

Phan ndi dung chi tiét s& duoc trinh bay & phia duéi day, két hop bang mo ta va hinh

anh thyc t€ tai mo1 cong doan mot cach h¢ thong va rd rang.

Bang 3.2 Quy trinh ldp rdp thanh phdm loa BOOMBOX3 BT

Hinh anh

Cong cu

So
nguwoi

Jig han jack AC,
sung nhiét, may
han dién tir

Jig siét
keyboard, vit
dién, mii van

vit dau chir thap,

Thanh phan ~
chinh Cong doan
Han day nguén dién
Jack AC vao jack AC, dan dém
AC
Cém day FFC
keyboard, siét vao
khoang hop
Keyboard
Dan nut bam su/ép kin
Hop | Dindém bing ngun
X aea dién, cam day, siet hop
nguon dién 3

nguon dién

Jig ép kin nat
bam su

Lap siét hop ngudn
dién/Siet vao than hop

Vit dién, miii
van vit dau chir
thap

Vit dién, miii
van vit dau chir
thap
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10 board

K}léc laser nép 10/1ap
nap chong tham

May tinh, khu6n
khac laser, may
khic laser,miii
van vit dau chir

nhat

Dén dém 1O board/
Siet 10 board

Jig siét 10
board, vit dién,
miii van vit dau

chit thap

Siét cum IO vao
khoang hop

Jig siét 10 vao
than hdp, vit
dién, mii van

vit dau chir thap

Siet AC vao vi tri/ Lap
rodn su vao nap pin

Dung cu hd tro
van loa am thép,
vit dién, mui
van vit dau chir
thap, vit dién

Lay mainboard déan
dém, khoa ang ten

Jig ho trg
mainboard, Jig
4n ang ten, hé
thong truy vét,

may in tem

Ledboard

Cam day LED/Siét gi4
d5 LED

Dung cu hd tro
siét LED, vit
dién, mii van

vit dau chit thap

Mainboard

Cam day 10, lap trudc
mainboard
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Cim day nat bAm/Siét
vit mainboard, dan
dém

Cim day bus, LED,
dan ang ten

Jig hd tro siét
mainboard, vit

dién, mii van
vit dau chit thap

Pin

Lap pin vao than hop,
siét nap pin/ cam jack
pin

Loa am trung

Déan tem loa am
trung/lap bong hit am

Dung cu ho tro
siét nap pin, vit
dién, mii van
vit dau chir thap,
hé théng truy
vét

Hé théng in

Cam day loa am trung,
Siet vit loa &m trung
vao khoang trai

Cim day loa am trung,
Siét vit loa &m trung
vao khoang phai

May ban, Jig hd
trg loa am trung,
mili van vit dau
chir thap, Jig hd
trg khoang trai

May ban, Jig hd
trg loa am trung,
miii vin vit dau
chit thap, Jig hd
tro khoang phai

Khoang loa

Kiém tra kin khi than
hdp trai phai/Dan man
thong khi

Kiém tra kin khi
am trung bén
trai/jig ép, Kiém
tra kin khi &m
trung bén
phai/jig ép,
Thing kiém soat
chbng nuéc,
Nhip
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Liap roan su khoang
nap trai, phai

Cim day loa bén trai,
siét cum khoang loa
bén trai

Cém ddy loa bén phai,
siét cum khoang loa
bén phai

Jig siét khoang
phai, vit dién,
miii van vit dau
chir thap

Quét ma 4m cao bén
trai phai, cam day loa
am cao trai phai

Jig siét khoang
phai, vit dién,
miii van vit dau
chit thap

Jig hd tro siét
loa cao, hé
thong truy vét

Jig hd tro siét
loa cao, vit dién.
mili van vit dau

chir thap

Loa am cao
Siét cum am cao trai,
phai
Gop ma loa am trung,
am thap / xé nhan loa
am trung / 1ap roan su
am thap

Loa am thap

Cim day loa am thap,
siét loa

Hé thong
truy vét
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Test

Kiém tra kin khi ca
may,dan mang thong
khi, dan dém chéng
rung

Test ro dién

Jig ép/kiém tra
kin khi may,
Nhip

Test dén, dan dém
vong quanh loa

May cao ap, bao
tay cach nhiét,
dém cach nhiét,
may tinh, sing
quét ma

Lap v6 ludi

Déan dém vé ludi

Lap vo ludi, siét vit co
dinh vo luéi

Jig hd trg vo
luéi, vit dién,
mili vin vit dau
chir thép

Vong trang tri

Siét vit vong trang tri
bén trai

Siét vit vong trang tri
phai

Jig siét PR, vit
dién, mii van
vit dau chir thap

Jig siét PR, vit
dién, mii van
vit dau chir thap

Lap tay cam, siét vit
c0 dinh 2 dau

Vin vong trang tri trai
phai

Jig vin tay cam

, vit dién, mii

van vit ddu chix
thap

Test 4m thuan

Jig lip ndp PR

May quét tan
am, may tinh,
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Test sung quét, may
mau
Heé thong test
Test SPL SPL, may tinh
test, sung quet
ma
Hop test BT,
Test BT may tinh, sting
quét ma
Asundar ‘PD3 1,
dién ngudn AC,
Jig test sac dién,
Test sac dién may tinh, sing
quét ma,
Nguon AC
1T7324
. . Thudc kep, HE
Ngoai quan | Ngoai quan th 6ng truy v i
Quét ma SN, in tem )
nhan hop mau, boc tai H¢ thong in
vai loa
Gép hop mau, dat khe
gidy
Pong goi Gép h(f)p phu kién, boc
day nguén, dan tem
day nguon
Din i truy véthap He théng truy
phu kién, dong day vét

ngudén-HDSD
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: B
2

- 1 % . AR
b AR ///,?// P

2

bat hop phu kién,
thanh pham vao hop
mau

Hé théng truy
vet, may in tem

Dit khay gidy, cai hop _
mau, dan niém phong ' — ‘

Boc gidy sap, ho Can dign t,
OC glay sap, op bing keo, hé
mau, can 1 X
thong truy vét
Davn tel‘n thunXg neodl, May dan thung
dat thanh pham vao A o
\ \:oam. o » tu dong, may in
thung ngoai, dat vao
. tem
may
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Pallet, xe nang
thﬁy luc, h§ 1
thong truy veét

Pong goi, xép lén
pallet

< Nhan xét vé quy trinh lap rdp san pham:

Quy trinh 1dp rap san pham dugc t6 chirc theo hudng tuyén tinh, chia theo ting cum
chtic nang nhu ngudn, mainboard, loa, 10 board... Cac cong doan dién ra tuan ty tir lap
linh kién dén kiém tra, hoan thién ngoai quan va déng géi. Mdi budc déu co hudng dan
thao tac, cong cuy, thoi gian va ) nguodi thye hién, thé hién mutrc do tiéu chuan hoa kha
tdt. Viéc phan tach ro cac thao tac nhu han, siét, dan, kiém tra va test chirc nang giup

tang kha nang kiém soat chét lugng va truy vét 15i.

Tuy nhién, quy trinh vin mang tinh thi cong cao, phu thudc nhiéu vao tay nghé cong
nhan va thiét bi cAm tay nhu sung nhiét, vit dién, nhip, jig... Viéc nay d& dan dén sai
1éch thao tac néu thiéu kiém soat chat. Ngoai ra, nhiéu thao tac 1ap di 1ap lai nhu siét vit,
cim day, dan dém xuét hién & nhiéu cong doan, l1a co hoi dé chuan hoa hoic tu dong

hoa.

Téng thé, quy trinh hién tai ¢6 tinh minh bach va truy vét tot, phu hop voi san pham
yéu cau kiém tra nghiém ngat. Tuy nhién, dé ning cao hiéu qua, doanh nghiép nén xem
x6ét bd tri lai thao tac dé rat ngin thoi gian, ting tinh lién két gitta cac cum va timg budc
tu dong hoa nhirg phan 1ap. Tir co s¢ d6, Chuong 4 s& tap trung phén tich chi tiét thuc
trang day chuyén, bao gdm thoi gian thao tac, mirc d6 phan bd nhan lyc va cac diém

chua t61 ru nham lam nén tdng cho dé xuat cai tién ¢ cac chuong sau.
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CHUONG 4: PHAN TiCH THU'C TRANG TAI DOANH NGHIEP

4.1. Tong quan

Chuong 4 di sdu vao phan tich thuc trang ddy chuyén san xuét tai doanh nghiép trong
bbi canh canh tranh ngdy cang gay gat trén thi trudng dién tir va thiét bi am thanh, noi
ma viéc toi uu hoa san xuat dong vai tro then cht nham nang cao ning suat, chat luong
va hiéu qua chi phi. Thong qua khao sat thuc té, do thoi gian thao tac, thu thap dit liéu
va sit dung cac cong cu nhu so d6 xuong ca, biéu d6 thoi gian, bang can bang chuyén,
chuong s& lam rd murc 6 phu hop gitta hién trang van hanh véi yéu cau k¥ thuat.

Noi dung chuong bao gdm viéc khao sat tryc tiép diy chuyén san xuit loa
BOOMBOX3 BT, do luong thao tc tai timg cong doan, so dd hoéa quy trinh san xuét
va phan tich dit liéu thu thap dugc. Qua d6, chuong trinh bay téng quan vé quy trinh san
xudt hién tai, cach bd tri nhan cong, phan chia cong viéc, murc do can béng gilta cac tram
lam vi¢e, cling nhu hi¢u Suét st dung thoi gian. Ngoai ra, cac van dé con ton tai nhu
thao tac du thira, thoi gian chd, sy mat can d6i giita cac cong doan, diém nghén trong
san xuat hodc viée chua khai thac toi vu thiét bj va nhan luc cling duoc chi ra 1o rang.

Viéc phan tich nay khong chi mang tinh mé ta hién trang ma con nham danh gia
khach quan, khoa hoc cac yéu t6 anh huong dén ning sudt va hiéu qua san xuét tai nha
may GGEC Viét Nam. Day s& 1a co s& quan trong dé xac dinh nguyén nhan gc 1& va

dé xuat cac giai phap cai tién phu hop ¢ chuong tiép theo.
4.2. Phan tich hién trang

Nha mdy di vao van hanh tir nim 2020 va hién tai dang duy tri khéi lugng don hang
on dinh, véi cong suat thiét ké du dé dap img toan bo nhu cau hién hanh. Tuy nhién, theo
du bao ting truong thi trudng, nhu ciu tiéu thu san pham s& ngdy cang gia ting trong
nhitng nam tdi. Pac biét, trong ndm 2025, bén canh nhitng san phém loa Bluetooth hién
dang san xuat, doanh nghiép du kién mo rong sang linh vuc san xuat dong ho thong

minh.

Cho dén thoi diém hién tai, dw an BOOMBOX3 BT di nhan dugc don hang 142.200
loa cho nim 2025. Néu ning lyc san xuat ctia nha may khong dap tng kip tién d6 giao
hang, cong ty s& phai t6 chirc 1am thém gid cho cong nhan van hanh. Viéc nay khong
chi anh hudng dén lich trinh san xuit ma con phat sinh chi phi nhin cong vuot mirc tiéu

chuan, dugc tinh toan theo quy dinh tai Bang 4.1.
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Bang 4.1 Chi phi lam thém gio

Mirc tang ca khi lam chu Tang ca sau gio hanh
Ca dém/ lao dong nhat chinh /lao dong
Gio Chi phi Gio Chi phi Gio Chi phi
1 50.000vnd 1 70.000vnd 1 30.000vnd

* Céc chi phi trén & muc trung binh vi tién luong khong duoc tiét 1.

Do do, viéc phan tich cac yéu t6 co thé anh huong dén san xuét dugc thuc hién thong
qua phan tich so dd xuwong ca trong Hinh 4.2. Sau khi phén tich so &4 xuong c4 va quan
sat thuc té cho thdy “Method (Phuong phap)” 13 yéu t6 s& dugc nghién ctru trong chir dé

nay.

( Environment ) [ Material ) ( Man )

a s LT Pat saicho ®
biéu kién san xuat: o - _ g . Tay nghé chua cao &,

hoi lanh Bi hong ® ' ® Surc khoe
Thiéu tap trung ®

Nhiing yéu té
anh hudng dén

Thigu/mat e

san xuat

Hong hoc thiéthi @ / Chuyénchua &
4 cén bang / B L
Hong hoc tir e Lang phinhan lyc

nha cung cap

[ Machine ) ( Method )

Hinh 4.1 So do xwong ca vé nguyén nhan co thé anh hwong dén san xuat
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4.3. Thoi gian lam viéc
Pé tinh toan sé luong san xuit trong mot ngdy can phai c6 thoi gian lam viée cia
ngudi van hanh trong mot ngdy, thoi gian 1am viée duoc thé hién trong Bang 4.6.

GGEC Viét Nam c6 gio 1am hanh chinh tir 7 gio 30 sang dén 4 gio chiéu. Thoi gian
nghi giai lao gitra ca 1a 10 phut, thoi gian an trua tir 11 gio 25 phat dén 11 gio 55. Lam

viéc 6 ngay moi tuan.

Bdng 4.2. Théng tin vé thoi gian lam viéc

Thoi gian
Ngay Ca hanh chinh
Thot gian lam viéce ca sang: 7h30-11h25, 3,75 gio 225 phat
nghi gitra ca 10 phut
Thoi gian lam viéc ca chiéu: 11h55-16h, 3,92 gio 235 phut
nghi gitra ca 10 phut
Thoi gian lam viée 1 ngay 7,67 gio 460 phut

Vay tong thoi gian 1am viéc trong ngay: 7,67 gio ~ 460 phit.

4.4. Panh gia thue trang hién tai clia diy chuyén

Tinh Takt time
hién tai

O

Tinh trang can bang chuyeén hién tai

25
Panh gia ti 1é can bang chuyén/

Higu suat chuyén

Hinh 4.2 Quy trinh thuc hién

a. Takt time hién tai

Thoi gian hoat dong

Takt time = (1)

Nhu ciu cta khach hang
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Thoi gian hoat dong 1 tong thoi gian van hanh ciia nha may. Hién tai, nha may hoat
dong 1 thang 4 tudn, 1 tuan lam viéc 6 ngdy va thoi gian lam viée 1 ngay da tinh & trén
(7,67 gid). Vi vy tong thoi gian hoat dong dugce tinh nhu sau:

Tong thoi gian hoat dong = 7,67 gid/ngay x 6 ngay/tudn x 4 tudn/thang
= 184,08 gio/thang = 662.688(s)/thang
Nhu cdu mdi thang cho mdi don hang cia BOOMBOX3 BT la khoang 11.045 con

hang (nhu cau tir khach hang trong nam 2025 1a 142.200 con hang). Vi vay, sir dung
cong thuec (1), Takt time dugc tinh nhu duoi day:

Thoi gian hoat dong  662.688
Nhu ciu cda khach hang  11.045

Takt time = = 60s/san pham
Vay thoi gian dé hoan thanh 1 san pham tir budc dau tién dén budc cudi ciing tai mdi
cong doan 13 60 gidy. Néu chuyén c¢6 1 cong doan co thoi gian chu ky 16n hon 60 gidy,

chuyén sé& khong san xuat duoc du san pham.
b. Tinh trang cin bang chuyén hién tai

Sau khi tinh toan takt time, bang dudi day thé hién thoi gian chu ky (cycle time) cua
tirng cong doan trong qua trinh lap rap. Dit liéu duogc thu thap theo cac vi tri lam viée
khac nhau, phan 4nh thoi gian thuc té clia tig budc san xuat. Dua trén bang nay, ching
ta c6 thé danh gia sy 6n dinh cua thoi gian thyc hién tirng cong doan, xac dinh cac cong
doan co thoi gian chénh 1éch 16n, tir d6 dé xuét cac cai tién phu hop nhim can bang

chuyén san xuat.
Thoi gian chu ky ctia mdi cong doan dugc do luong bang cach sir dung dong hd bam

gid. Mdi cong doan duogc thuc hién 30 1an, sau d6 ldy trung binh cua 30 lan nay. Bang

4.3 thé hién két qua thoi gian trung binh cia mdi cong doan trong quy trinh.
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Bang 4.3 Thoi gian chu ky cong doan

Stt | Quy tri?h san 1 2 29 30 Thoi gian
xuat trung
binh

Lap rap

Sub | Han day nguon 30,85 30,99 30,27 30,31 30,78
dién vao jack
AC, dan dém
AC

1 Cim day FFC 21,32 21,9 21,02 22,32 21,31
keyboard, siét
vao khoang hop

2 Dan niit bAm 22,27 22,17 21,14 229 21,85
su/ép kin

4 Déan dém bang 31,5 31,15 31,22 30,59 31,38
nguén dién,
cim day, siét
hop ngudn dién

5 Lép‘siét hop 30,56 31,22 31,13 31,99 31,17
ngudn dién/Sict
vao than hop

6 | Khic laser ndp 30,16 30,7 29,81 31,29 30,59
10/1ap nap
chong tham

7 Dan dém JO 34,94 34,69 34,28 34,66 34,38
board/ Siét IO
board

8 Siét cum IO vao 30,25 30,32 29,78 31,24 30,38
khoang hop

9 Siét AC vao vi 31,27 31,34 30,37 30,64 30,71
tri/ Lap roan su
vao nap pin

10 | LAy mainboard 29,7 28,84 29,5 29,36 29,21
dan dém, khoa
ang ten

11 | Cim day 36,17 36,41 36,68 37,13 36,34
LED/Siét gia
d5 LED

12 Qém day 10, 36,4 37,12 36,04 36,17 37,05
lap trudc
mainboard

13 | Cam day nut 37,56 35,97 35,66 35,56 36,00
bam/Siét vit
mainboard, dan
dém

14 Cim day bus, 35,25 33,43 34,73 33,28 33,87
LED, dan ang
ten
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15 | Lap pin vao 31,06 31,62 31,57 31,01 31,89
than hop, siét
nép pin/ cam
jack pin

17 | Dan tem loa am 12,8 12,75 12,5 12,9 12,83
trung/lap bong
hat am

18 | Cam day loa am 24,4 24,69 23,81 24,92 24,51
trung, Siét vit
loa am trung
vao khoang trai

19 | Cam day loa &m 25,56 24,56 26,41 25,92 25,52
trung, Siét vit
loa am trung
vao khoang
phai

20 Kiém tra kin
khi than hop
tr4i phai/Dén 37,32 37,25 37,62

man thong khi 37,89 38,4

21 | Lap roan su 34,34 34,16 33,53 33,74 34,01
khoang nap trai,
phai

21-1 | Cam day loa 33,81 33,53 32,55 32,97 32,81
bén trai, siét
cum khoang loa
bén tréi

22 | Cim day loa 37,94 37,19 36,44 37,03 37,19
bén trai, siét
cum khoang loa
bén phai

23 | Quét ma am cao 34,57 35,19 35,71 36,14 35,25
bén trai phai,
cim day loa am
cao trai phai

24 | Siét cum am 34,84 34,78 33,83 35,38 34,75
cao trai, phai

25 | Gop ma loa am 35,51 35,74 36,97 36,44 36,27
trung, 4m thap /
x¢é nhan loa am
trung / 1ap rodn
su 4m thap

26 Cém day loa &m 31,28 31,81 32,93 31,44 32,25
thap, siét loa

27 | Kiém tra kin 34,55 34,66 33,75 33,82 34,51
khi c4 may,dan
mang thong
khi, dan dém
chéng rung

T1 | Testro dién 35,06 34,69 35,26 35,32 34,54
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28 | Test den, dan 39,53 39,69 39,54 39,31 39,72
dém vong
quanh loa
29 | Dén dém vo 33,93 34,71 34,61 35,38 34,61
ludi
29-1 Lép Vo ludi, 45,16 45,8 44,73 45,45 45,50
siét vit cO dinh
vo ludi
30 | Siét vit vong 30,06 30,94 30,59 29,92 30,17
trang tri bén trai
31 | Siét vit vong 35,32 35,37 35,87 34,48 35,08
trang tri phai
32 | Lap tay qﬁm, 30,45 30,66 30,96 31,99 31,56
siét‘ vit ¢0 dinh
2 dau
33 | Véan vong trang 22,41 22,07 22,36 23,05 22,70
tri trai phai
T3 | Test &m thuan 30,09 30,53 30,17 29,62 30,32
T4 | Test SPL 30,69 30,22 30,7 30,9 30,63
T5 | Test BT 33,47 33,10 33,65 32,64 32,97
T6 | Test sac dién 30,45 30,50 29,8 29,98 30,35
Dong géi
1 Ngoai quan 33,37 33,38 34,19 34,06 33,67
2 Quét ma SN, in 28,57 28,59 28,92 28,12 28,77

tem nhan hop
mau, boc tai vai

loa

3 Gép hop méu, 24,35 24,69 23,66 23,88 24,59
dat khe giay

4 Gép hép phu 35,6 36,08 36,11 36,77 36,94

kién, boc day
nguon, dan tem
day ngudn

5 Dan ma truy vét 55,91 55,17 55,95 57,04 56,15
hop phu kién,
dong day

ngudén-HDSD

6 | bat hop phu 30,18 30,56 30,64 29,13 29,82
kién, thanh
pham vao hop
mau

7 bat khay giay, 18,91 19,04 18,94 19,79 19,17
cai hdp mau,
dan niém phong
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8 Boc giay sap,
hdp mau, can

30,97

31,91

31,6

32,23

32,07

9 Dan tem thung

31,75

31,63

31,16

31,67

31,99

ngoai, dat thanh
pham vao thing
ngoai, dat vao
may

10 | Dong goi, xép 35,51 35,89 35,19 36,07 35,75

1én pallet

Sau khi thu thap duoc s6 liéu tir bang 4.3 ta c6 so dd can bang chuyén dudi day:
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Hinh 4.3 So do cdn bang chuyén hién tai
> Phan tich tong thé so d6 can bang chuyén

So dd can bang chuyén thé hién sy phan bo thoi gian 1am viéc cia timg cong doan
trong ddy chuyén san xuit Boombox3 BT. Muc tiéu ctia can bang chuyén 1a dam bao
rang thoi gian chu ky (Cycle Time) ctia mdi cong doan gan bang nhau, gitip tdi vu hoa
nang suét va giam thiéu ling phi.

Tuy nhién, quan sat so @6 hién tai cho thay sy phan b thoi gian giita cac cong doan
chua d@)ng déu, co6 su chénh 1éch 16n gitra mat sb cong doan co6 thoi gian cao vuot trdi
s0 véi cac cong doan khac. Didu nay din dén:

Tac nghén (Bottleneck) tai cac cong doan co thoi gian chu ky cao, lam cham tién do

toan bo day chuyén.

Thoi gian nhan rdi (Idle Time) tai cac cong doan co thoi gian chu ky thap, 1am giam

hiéu suat tong thé va lang phi nhan luc.
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» Xac dinh cac cong doan bottleneck

Céc cong doan bottleneck 1a nhirng cong doan c6 thoi gian chu ky cao hon murc trung
binh cta chuyén, khién cho cc cong doan phia sau chd doi va anh hudng dén toc do

san xuat chung. Dya vao so do, co thé xac dinh mot s6 cong doan bottleneck nhu sau:

£ OP5 (56,15s): Day 1a cong doan c6 thoi gian chu ky cao nhét trong day chuyén,
gan gip d6i so v6i nhidu cong doan khac, tao ra mot diém nghén nghiém trong,
gay tri hodn toan bo day chuyén.

+ OP29-1 (45,50s): Cong doan nay ciing c6 thoi gian chu ky kha cao so véi trung

binh, gay ap luc lén cac cong doan phia trude va sau.

Nhiing cong doan trén can dugc diéu chinh lai bang cach phan chia lai cong viéc, to1 uu

thao tac hodc bo sung nguoén lyc dé dam bao khong lam cham day chuyén.
» Xac dinh cac cong doan c6 idle time cao

Céc cong doan c6 thoi gian nhan ri cao 1 nhimg cong doan c6 thoi gian chu ky thap,
khién cong nhan khong thé 1am viéc lién tuc va gay lang phi tai nguyén. Mot sd cong

doan c6 thoi gian thap dang cha y:

+ OP17 (12,83s): La cong doan c6 thoi gian thip nhat trong day chuyén, gan nhu
chi bang 1/3 so véi bottleneck 16n nhat. Piéu nay dan dén su khong hiéu qua vi
cong nhan tai vi tri ndy c6 nhiéu thoi gian cho.

+ OP7 (19,17s): Ciing 1a mot cong doan c6 thoi gian rat thap, gop phan vao tinh
trang khong dong déu cua day chuyén.

+ OP1 (21,31s) va OP2 (21,85s): Du khong qua thap, nhung vin thip hon nhiéu

so voi cac cong doan khac, gay ra su lang phi trong h¢ thong.
Nhitng cong doan nay can dugc di€u chinh hodc phan bo lai cong viée, cd thé gop lai
hodc b6 sung cong doan nham can bang thoi gian gitra cac vi tri.
» Danh gid muc d§ mat can bang chuyén

Su chénh 1éch giita cong doan co thdi gian cao nhét (56,15s tai OP6) va thap nhat
(12,83s tai OP17; 19,17s tai OP7) cho théy murc dO6 mat can béng rat 1on. Viéc nay dan
dén:

+ Hiéu suat ddy chuyén bi anh huéng nghiém trong, do céng doan bottleneck giGi

han téc d6 chung ctia toan bd hé théng.

Sinh vién: Vo Ngoc Van Thuy Giang vién: Nguyén Hong Nguyén 49



Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

# Lang phi nhan luc, do cic cong doan c6 idle time khong duogc tin dung hiéu qua.

+ Kha ning gia ting viéc 6i hang giita cac cong doan do san pham khéng thé di

chuyén lién tuc tir cong doan nay sang cong doan khac.

£ Mot diy chuyén 1y tudng can c6 thoi gian cac cong doan gan bang nhau dé tbi da

hoa nang suat va giam thiéu thoi gian cho doi.

c. Tinh ti 1¢ cin bang chuyén/Hi¢u suit chuyén

Bdng 4.4 Bdng cdn bang ddy chuyén san xudt

o Thoi gian Th01‘ glan Tong thoi
e o2 . Thoi gian < ix. | chukytrung | = .
Tén san Xuong 1 chu ky dai ; gian chu
ham san xudt DLAIDL c.h WY US| hat (MAX binh ky (Total
p ticu (CT/s) | "op)" | (AVERAGE | Bp 0
CT/s)
BO%I}/IX3 V31 49+2 60s 56,15s 32,24s 1585s
N 1A A \ San
Th(n‘glan Ty 1€ san | Dinh muc Ty 1;6 can Ty 1€ néi San luql}g luong 1
chu ky thuc 2 oA bang \ theo gio -
& pham dat | gio cong huven long (UPH) nguoi/h
e chuyé (UPPH)
58,95s 0,98 0,852 55% 5% 60 1,22

Dua vao dit li¢u thu thap duoc tir bang 4.4 dé tinh céc chi sd quan trong trong viéc

danh gia hiéu suat day chuyén san xuit. Cac thong s6 nhu thoi gian chu ky thuc té
(Actual CT), chu ky muc tiéu (Target CT) va ty 18 can bang gitp xac dinh muc do t6i wu
clia quy trinh. Bén canh d6, cac chi s6 nang suat nhu UPH (Units Per Hour) va UPPH
(Units Per Person Per Hour) cung cap co sé dé danh gia hiéu qua lao dong, hd tro dua

ra cac quyet dinh cai tién. Céach tinh céc chi s6 ndy dugc trinh bay nhu sau:

—  Thoi gian chu ky myc tiéu 1 60 gidy nham dam bao dap tng takt time d tinh trudc
d6. Néu thoi gian chu ky thyc té (CT) vuot qué thoi gian Takt time (TT), diy chuyén
san xuat s& khong thé dap tng duogc san luong dau ra mong mudn, dan dén tinh trang
cham tré va giam hiéu suét san xuét.

— Thot gian chu ky trung binh (Average CT/s): 1a trung binh cong thot gian chu ky
clia tit ca cac cong doan trong quy trinh san xuat.

Tong thoi gian chuky 1585

Thot gian chu ky trung binh = = 32,34s

S6 lvgng cong doan 49
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Thoi gian chu ky thuc té: 1a thoi gian hoan thanh 1 don vi san pham trong thuc té,

Thoi gian chu ky thyc té = Thoi gian chu ky tdi da x (1 + ty 1& néi long)
=56,15 x (1+5%) = 58,95s

Ty 1& can bang chuyén (Line Balancing Efficiency): 14 chi s thé hién murc d6 can
bang cta day chuyén san xuat. Néu ty 1& ndy cao, nghia 1 cong viéc dugce phan bo
déu giira cac cong doan, gitup t6i wu hoa nang suat. Nguoc lai, néu ty 16 thap, c6 thé
xay ra tinh trang tic nghén (bottleneck) hoic cong nhan ranh rdi, lam giam hiéu suat
san Xuat.

Téng thoi gian chu ky

Ti 1 can bang chuyén = -
; & Yo = S8 nguoi van hanh x Thoi gian chu ky dai nhat

1585
=——-=55%
51 x56,15
San luong theo gid (UPH): 1a s6 lwong san pham dugc san xuat trong mot gio, chi

sO quan trong dé danh gid nadng suat cua mot day chuyén

3600 x Hiéu sudt thyc té chianhamdy 3600 X98%
Thoi gian chu ky thyc té 58,95

UPH = = 60 san pham/gid

Vay trong 1 gid chuyén cé thé san xuat duoc 60 san pham.

San luong 1 nguoi trong 1 gio (UPPH): 1a san lugng trung binh cia mot cong nhan
trong mot gio, dung dé danh gia ning suat lao dong ca nhan trong dy chuyén san
xuat, dugc tinh theo cong thuc:

UPPH = JPH = 60—122 in phAm/ngudi/gicd
~ Séngwdivanhanh 51 sal pham/nguovelo

Vay moi cong nhan trung binh san xuat dugc 1.22 san pham moi gio.

Dinh muc gio cong 1 thoi gian tiéu chuan can thiét ¢ mot cong nhan hoan thanh
mot san phém hodc mdt cong viéc trong diéu kién binh thuong. Pinh mirc dugc tinh
theo cong thuec:

S6 nguoi van hanh 51
UPH x Hiéu suit thwc té cia nha may " 60 X98%

Dinh mtrc gio cong = = 0,85 gio

Vay v6i dinh murc gio cong 13 0.85 gid, trung binh mdi cong nhan can 0.85 gid
(khoang 51 phut) dé hoan thanh mét san pham trong diéu kién thuc té.
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Nhan xét: Dua trén cac chi sb san xuat, c6 thé thiy rang ddy chuyén van chua dat hiéu
sut toi wu. Mic du thoi gian chu ky thuc té (58.95s) kha sat v6i thoi gian chu ky muc
tiéu (60s), nhung ty 1& can bang chuyén chi dat 55%, cho thay su phin bd cong viéc
chua dong déu. Két qua tinh toan cho thiy dinh mirc gio cong hién tai 14 0.85 gid (twong
duong 51 phat cho mdi san phdm), voi ning sudt trung binh cia mot céng nhan dat 1.22
san pham/gio. Trong khi do, tong san lugng cua ddy chuyén dat 60 san pham/gid voi sy
tham gia ctia 51 cong nhan. Cho thiy rang ning suit lao dong c4 nhan van con thip so
v6i tiém ning cua diy chuyén. Nguyén nhan chinh c6 thé xuat phat tir su phan bd cong
viéc chua t6i uu, khién mot s6 cong doan co thé bi qua tai trong khi nhiing cong doan
khéc chua khai thac hét nang luc lao dong. Do do, can xem xét diéu chinh lai bd tri cong
viéc, can bang day chuyén hop 1y hon va giam thiéu thdi gian lang phi tdi wu hoa ning

suit tong thé.

4.5. Phan tich cac cong doan can cdi thién

Phén tich can bang chuyén cho thay su chénh léch dang ké trong thoi gian chu ky
giita mot vai cong doan, dan dén tinh trang mot sé cong nhan bi 6i hang trong khi mot
vai nguoi lai nhan rdi, din dén 1am giam hiéu suét str dung lao dong. Pé xac dinh nguyén
nhan va dé xuat giai phap cai thién, bang dudi day tong hop hién trang, van dé ton tai

va cac di€u chinh can thiét cho nhiing cong doan can toi uu.

Bdng 4.5 Phdn tich céng doan can cdi thién

Tén
tram

OP1 OP2 OP17 OP18 OP19

Cong doan thao | Cong doan thao |Cong doan thao |Cong doan thao | Cong doan thao
Hién | tac don gian, | tac don gian, | tac don gian, | tac lap lai, yéu | tac lap lai, yéu
trang | thoi gian thao | thoi gian thao | thoi gianthao | cau do chinh | cau d6 chinh
t4c ngan tac ngan t4c ngan X4C cao X4C cao

Tan dung khéng|Téan dung khong|Tan dung khong|Tan dung khong|Tan dung khong

Van dé . . . A - o . o . .
A ta hiéu qua nhan | hiéu qua nhan | higéu qua nhan | hiéu qua nhan | hiéu qua nhan
on tai
luc huc luc luc luc
Hanh

Caitiénquy | Caitién quy

dong tdi| Hop nhat tram | Hop nhat tram | Hop nhat tram
N P ’ P ’ P ) trinh thao tdc | trinh thao tac

uu hoa
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Tén tram OP29-1 OP3 OP5

Cong doan thao tac 1ap | Cong doan thao tac don| Cong doan gdbm nhiéu
lai, 6 chinh xé&c yéu caul| gian, thoi gian thao tac | thao tac, thoi gian thao
cao ngan tac dai

Hién trang

Phan chia cong viéc
chua hop ly, thoi gian
thuc hién 1au, 6i hang

Cuong do lao dong cao, Tan dung khéng hiéu

VAn dé ton tai anh hudng dén su on . A
qua nhan luc

dinh cuia chat luong

Hanh dong toi wu| Ap dung tu dong hda | Cai tién quy trinh thao | Cai tién quy trinh thao
hoa tac tac
Tén tram OP6 OP7 OPS8

Cong doan thao tac don | Cong doan thao tac lap | Cong doan thao tac don
Hién trang gian, thoi gian thao tac | lai, it yéu cau k¥ nang, |gian nhung yéu cau tinh
ngan thoi gian thao tac kha tham my

ngan

. .+ .. | Tanduyngkhong hiéu |Chua tan dung hét nang|Chua tan dung hét ning
Van dé ton tai

qua nhan luc luc luc
Hanh dong tdi uu Hop nhat tram Cai tién quy trinh thao | Cai tién quy trinh thao
hoa tac tac

Két luan chung:

Qua phén tich, c6 thé thay cc van dé chinh nim & thao tic chua tbi wu va phan bo cong
viéc chua hop 1y, gdy anh huong dén hiéu suat chung cua day chuyén. Mot s6 cong doan
con du nang lyc trong khi nhitng cong doan khac lai qué tai, dan dén mat can dbi va giam
tbc do van hanh. Dé khic phuc, can cai tién thao tac, rit ngén thoi gian du thura va diéu
chinh lai phan bd cong viéc nham dong bd hoa quy trinh, tir d6 nang cao ning suat va tinh
6n dinh toan h¢ thong.

Trén co s do, Chuong 5 s€ trinh bi¢n phap cai tién cu thé nham khac phuc nhirng diém
yeu hién tai, ndng cao hi¢u qua san xuat va dam bao chat luong san pham.
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CHUONG 5: CAI TIEN QUY TRINH

5.1. Tong quan

Sau khi hoan thanh vi¢c thu thap va phan tich thuc trang tai chuong 4, trong d6 da
chi ra r6 nhitng tram gay ra viéc mat can bang, diém nghén va lang phi thoi gian, chuong
5 s& chuyén sang budc trién khai cac bién phap cai tién. Muc tiéu xuyén sudt ctia chuong
nay 1a hudng t6i mot day chuyén BOOMBOX3 BT c6 kha ning van hanh lién tuc, nhip
nhang, khong con ton tai nhitng khoang trong chd doi hodc nhimng cong doan du thira,

d6ng thoi khai thac t6i da ning luc cua ting cong nhan va cong cu hd tro.

Trudce tién, chuong s& tong hop lai cac chi sd then chét (d3 dugc tinh tai chuong 4).
Tiép d6, phuong phép cai tién ECRS (Eliminate — Combine — Rearrange — Simplify) s&
dugc trién khai theo chudi cac budc 16 rang: loai bo hoan toan thao tac khong tao gia
tri, gop cac cong doan tuong tu, sap xép lai thi ty cong viée dé giam chuyén dong khong

can thiét va don gian hoa thao tac nhd cong cu hd tro.

Cudi cung, mdi giai phap s& dugc danh gia budc dau bang so sanh dinh luong giira
céc chi s6 trudc va sau cai tién, tir 46 chimg minh hiéu qua vé giam chu ky san xuat, thu
hep thoi gian nhan rdi va cin bang lai tai cong viéc gitta cac tram. Két qua nay s& lam
co s& cho viéc nhan rong va duy tri cai tién lién tuc trén toan day chuyén.

5.2. Cac chi s6 chinh danh gia hiéu suat day chuyén san xuat BOOMBOX3 BT

Badng 5.1 Cdc chi sé chinh danh gid hiéu sudt day chuyén

Thoi Thot :
Xuén <an ch gian chu | Thoi gian chu | Tong thoi
Tén san ong BN CAW | s qai | kg trung binh | gian chu ky
x san DL+IDL | ky muc Y Y Y
pham <UAL e nhat (AVERAGE (Total
(CT/s) (MAX CT/s) CTl/s)
CTl/s)
BOOMIS 1 w3t | 942 | e0s | S6ss | 32.24s 15855
Thoi gian Ts}érlf Pinh 1;};16 TV 16 San luong San luong
chu ky ham muc gio bin n('yiyléﬁ theo gio Inguoi/1h
thucté | P tat cong Chuygn & (UPH) (UPPH)
58,95s 0,98 0,852 55% 5% 60 1,22
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5.3. Phwong phap cii tién ECRS

ECRS la viét tit cia Eliminate, Combine, Rearrange, Simplify. ECRS 1a mot
phuong phap tip trung vao viéc loai bo nhitng cong doan khong can thiét, tién hanh két
hop céc cong doan dé tién hanh san xuét hiéu qua hon, déng thdi co thé thay thé sip xép
lai cong viéc va c6 thé don gian hoa cic quy trinh. Phuong phap nay giup diy chuyén
san xuAt gidm bét idle time, hodc cai thi¢n cadc cong doan bottleneck dé t6i wu hiéu qua

cong viéc.

— Eliminate (Loai bo): Loai bd thao tac thira, cac budc khong tao gia tri gia tang, dac
biét 14 nhitng 15i thao tac gdy anh huéng dén UPPH.

—  Combine (Két hop): Gop cac cong doan c6 tinh chat twong ty dé giam thao tac lap
lai, toi wu hoa viéc phan b6 nhan cong tai cac tram c6 Cycle Time thép.

—  Rearrange (Sap xép lai): Piéu chinh thr ty thao tic dé giam thoi gian chd, bo tri lai
day chuyén dé dam bao can bang cong viéc va han ché thoi gian nhan rdi.

—  Simplify (Pon gian héa): Chuan hoa thao tac, cai tién hudng dan lam viéc, ap dung

cong cu hd trg dé giam thiéu sai sot trong thao tic va niang cao ning suat.
5.4. Thuc hién cai tién
Quy trinh chuan cho tat ca cac cong doan can cai tién:

a) Chuén bi cong cu va tai liéu
- Soan “phiéu do thoi gian” (time study sheet) trong d6 bao gdm s thir tu, tén cong
doan, cac budce chi tiét cta cong doan.

- Chuan bi dong hd bam gid

PRINTABLE PROCESS TIME STUDY TEMPLATE

WORK OBSERVED TMES oo
comoNst 1 T2 3 4 [5]6 7 BI910] e

TOTAL-TIME FOR 1 CYCIE
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b) Thu thap sé liéu (Time Study)

- Quan sat va ghi lai thoi gian thuc hién timg buée cua cac cong doan can cai tién,
1ap lai 30 lan.

- Ghi r5 mdi thao tac: chuin bi, thao tac chinh, kiém tra/di chuyén giita cac buéc.

€) Phan tich va phan loai budc cong viéc

- Tinh tong thoi gian mdi céng doan.

- Phan loai tirng thao tac vao cac thao tac cé gia tri VA (Value-Added), cac thao
tac khong tao ra gia tri NVA (Non-Value—Added) hoac cac thao tac tuy khong
tao ra gia tri nhung can thiét ENVA (Essential but Non-Value—Added).

d) Lap ké hoach cai tién theo ECRS
- Eliminate: Dé xuit loai bo cac thao tic NVA khong can thiét.
- Combine: Nhom hodc gop cac thao tac twong ty vao cung mot budc.
- Rearrange: Sap xép lai thtr ty thuc hién dé giam thoi gian chd va di chuyén.
- Simplify: Chuan hoa va don gian héa thao tac, cai tién jig hodc cong cu hd trg.
e) Thuyc hién cai tién
- Ap dung cac thay doi bang cach cho cong nhan thyc hién thir nghiém dudi su
giam st ciia cac bo phan lién quan nhu k¥ thuat, san xuat va chuyén truong.
- Hudng dn rd rang thao tac mdi, cong cu méi néu co.
f) Po dac lai sau cai tién
- Ghi lai thoi gian timg budc theo diing phiéu do di chuan hoa.
- Tinh tong chu ky m&i va phan loai VA/NVA/ENVA dé danh gia sy thay doi.
g) Panh gia hi¢u qua
- So sanh cac chi sd trudc/sau: tong thoi gian, ty 16 VA, sb nhan cong, ti 18 can
bang chuyén, san luong trong 1 gid (UPH) va sé don vi san phdm 1 ngudi thao
tac lam dugc trong 1 gio (UPPH)
- Danh gia lai két qua sau cai tién
h) Trién khai mo rong va duy tri

- Ghi lai quy trinh chuan méi, cap nhat trong huéng dan thao tac.
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5.4.1 Phan tich thoi gian cong doan 1 va 2

Bdng 5.2 Thoi gian céng doan triede cdi tién ciia OP1 va OP2

sTT |Téncong | Cacbuscthuc | o oy | TONGNOT A ENVA
doan hién gian
:'I';‘a’ nguyen vat 0.46 ENVA
Cém day [Cim day FFC vao
FFC vao |keyboard 5.13 VA
opy | Keyboard, Ludn day FFC 2.45 20.58 VA
co dinh dayjvao khoang
vao  |Co dinh day FFC
khoang |vao khoang 11.67 VA
Chuye_r} den cong 0.87 ENVA
doan tiep theo
L4y ban thanh
oham 0.45 ENVA
;ruhao dan nat bam 9.45 ENVA
Déan nut z
z Déan nat bam su
bamsu, [, 5.32 VA
OP2 ép Cé dinh vz{o khoqu _ 22.24
nit bam su [PatVao Jig, gixépl 5, VA
chat
Kiém tra, chgyén
cong doan tiep 3.78 ENVA
theo

Bang 5.2 thé hién chi tiét cac cong doan san xuét cua hai cong doan OP1 & OP2

- OP1: Cam day FFC vao keyboard, c6 dinh ddy vao khoang

- OP2: Déan nut bam, van o6c, ép c¢o dinh nut bam vao than

Tong thoi gian thao tac cho cé hai cong doan 1a 42.82 giay (OP1: 20.58 giay; OP2:

22.24 giay). Trong d6, phan 16n cac budc thudc loai VA, chi c¢6 hai budc dau va cubi la

ENVA nhu: Liy nguyén vat liéu, chuyén san pham dén cong doan tiép theo... chiém

mot phan dang ké thoi gian. Diéu nay cho thay con tiém nang dé tinh gon quy trinh. Cac

budc ENVA hoizc NVA chinh 14 di tugng chinh ctia phuong phép cai tién sau nay.
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Bang 5.3 Thoi gian céng doan sau cdi tién ciia OP1 va OP2

st | Téncong | Cacbuécthyc | .. oo Tong thoi Chu thich
Cam day
FFC vao Loal b6
keyboard, OP1,
OPL " 1¢6 dinh day ’ giam di |
Vao nguoi
khoang
Lay nguyén vat
lidu 0.46
Cam day FFC vao
keyboard >13
Luon day FFC vao
khoang 243
Co dinh day FFC
Dan nit o khoang 1167
bam su, €p [Thao dan nat bam
OP2 |8 dinh nitl, 9.45 4149
bam su  IDan nat bam su vao 532
khoang '
Dat vao jig, gitr ép 324
chit '
Kiém tra, chuyén
cong doan tiep 3.78
theo

Bang 5.3 thé hién chi tiét cac cong doan san xuit sau khi cai tién bang phuong phap
ECRS. Toan bg cong vi¢c trude day dugc chia lam hai cong doan (OP1 va OP2), thi nay
cong doan OP1 da duogc loai bo hoan toan, va cac budc thao tac trudec day cua OP1 da

duogc tich hop vao OP2.

OP1: Khong con ton tai sau cai tién, tong thoi gian bang 0 gidy. Cac budc nhu cam
day FFC vao keyboard, luén diy va cb dinh day vao khoang duoc chuyén sang OP2
thuc hién.

OP2: Bam nhiém toan bd quy trinh thao tac, bao gdm ca phan cong viéc ban dau ciia

OP2 1an cac budc dugc chuyén tir OP1 sang.
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Tong thoi gian thao tac sau cai tién 13 41.49 gidy, mic du thoi gian cia riéng OP2
tang 1én, nhung do giam dugc mot cong doan va mot nhan cong, quy trinh tong thé tro

nén tinh gon va hop 1y hon.

Céc budc ENVA nhu “Lay nguyén vat liéu” va “Kiém tra, chuyén dén cong doan tiép
theo” da duoc loai bo mot phén ctia OP1 nhung van dugc giit lai & OP2 vi tinh can thiét,
va chiém ty trong thip hon trong tong thoi gian. Cac budc VA van chiém phan 16n thoi

gian, ddm bdo gitr nguyén gia tri san pham.

Viéc loai bo cong doan OP1 va tich hgp vao OP2 1a minh chirng rd rang cho hiéu qua

ctia cai tién, giam thao tac trung gian va loai bo lang phi khong can thiét.

R - AN g8 i’f" ‘

Hinh 5.2 Sau cdi tién ciia OP1&OP2
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¢ Nhan xét
Sau cai tién, toan bd cong doan OP1 dugc loai bd, cac budc thao tac duoc chuyén
sang OP2, giam thoi gian giao nhan va tiét kiém mot vi tri nhan cong ma van giit nguyén

thao tac gia tri.

Trong cong doan OP2, cac budc ban ddu nhu “dan nat bam”, “dit vao jig”, “kiém tra”
van duoc giit nguyén. Cac thao tac tir OP1 duoc gop vao quy trinh OP2 mét cach hop
1y, gitp tao thanh chudi thao tic lién mach, tong thoi gian ting 1én nhung hiéu sut
chung lai duogc cai thién.

Ap dung phuong phap ECRS:
« Eliminate: Loai bé hoan toan OP1 — mdt cong doan trung gian khong con can
thiét.
« Combine: Gop cac thao tac tir OP1 vao OP2 dé thuc hién lién tuc tai mot tram.
« Rearrange: Sap xép lai trinh ty thao tac trong OP2 cho thuan tién va logic hon.
« Simplify: Giam thao tac di chuyén, chuyén cong doan va cac budc khong tao gia

tri.
5.4.2. Phan tich thoi gian cong doan 17, 18 va 19

Bdng 5.4 Thoi gian céng doan triede cdi tién ciia OP17, 18 va 19

sTT | Téncong | Cacbubcthuc | ppos oy | TONG oL |\, n Ny A/ENVA
doan hién gian
Lay ”Ig.“yé” vat | 400 ENVA
1éu '
. et ma loa &m
Déan tem loa Que . .
OP17  |a&m trung/lap frung va in tem dan 2,9 14,32 VA
bong hiit am Ién mot goc loa
VA
Lap bong hat am 7,55
Lay khoang loa {
£ trai dat 1én jig ENVA
oP18 C?m day loa
am trung, Dant N
Siétvitloa | —ontemvalap 4,65 22,13
am trung vao roan su VA
khoang tréi ]
Cam day loa 7,29 VA
60
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Siét vit loa am

trung vao khoang 8,19 VA
loa trai
Chuyén 1 ENVA
Lay khoang loa )
phai dat 1én jig ENVA
Dan tem va lip
’ 5 5,1 VA
Cam day loa roan su
am trung, —
OP19 | Siétvitloa | CAmddyloa 8,51 22,93 VA
am trung vao T ~
khoang phai Siet VT'[ loa &m
trung vao khoang 7,32 VA
loa phai
Chuyén 1 ENVA

Bang 5.4 thé hién chi tiét ndi dung va thoi gian thao tic ctia ba cong doan OP17,

OP18 va OP19 trong ddy chuyén san xut:
OP17: Thyc hién cong doan dan tem loa trai, in tem nut bam.
OP18 & OP19: Thyc hién thao tac cim day loa trai va van vit c¢d dinh.

Téng thoi gian thao tac ciia ba cong doan 1a 59.38 gidy, trong d6 OP17 chiém 14.32
gidy, OP18 14 22.13 gidy va OP19 1a 22.93 gidy. Cac budc thao tac chi yéu thudc nhom
gia tri gia ting (VA), tuy nhién ton tai mot s budce khong tao gia tri gia ting (ENVA)
nhu: 13y vat tu, 1y vit, chuyén san pham dén cong doan ké tiép... lap lai & nhiéu vi tri,

lam tdng thot gian thao tac va tao ra lang phi.

Pang cha ¥, ndi dung thao tic cia OP18 va OP19 1a tuong ddng nhau, trong khi cac
bude tai OP17 ¢6 thé duoc phan bo va tich hgp vao OP18 va OP19 ma khong lam gian
doan dong chay san xuit. Diéu ndy cho thiy con tiém ning dé t6 chirc lai cong doan mot
cach hop 1y hon nham tiét kiém thoi gian va nhan luc. Cac budc ENVA va thao tac roi
rac tai OP17 s& 1a d6i tuong wu tién dé cai tién & budc tiép theo, dua trén nguyén tic
loai bo — két hop — sdp xép lai — don gian héa (ECRS).
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Bdng 5.5 Thoi gian céng doan sau cdi tién ciia OP17, 18 va 19

STT  |Tén cong doan| Cac buéc thuc hien|  Thei gian T"g?a;h‘“ VA/NVA/ENVA
Dan tem loa am Loai bo OP17,
OP17 trung/lap bong 0 giam di 1 nguoi
hat &m
Lay nguyén vat liu 4,22 ENVA
Quét ma loa am trung
va in tem dan lén mot 2,55 VA
goc loa
Lap bong hut am 7,55 VA
OP18 Cam day loa | 2y khoang loa trai |
a}m tmflg, Siét dit len jig 36,45 ENVA
vit loa am trung
vao khoang trai Dan tem va lap roan 4.65
su ’ VA
Cam day loa 7,29 VA
Siét vit loa am trung
. B 8,19
vao khoang loa trai VA
Chuyén 1 ENVA
Lay nguyén vat liu 4,22 ENVA
Quét ma loa am trung
’ va in tem dan 1én mot 2,55 VA
Cam day loa [goc loa
am trung, Siét FA—— T
ap bong hat am ,
OP19 Wit loa am trung| "+ = 37,25 VA
vao khoang trailLay khoang loa phai {
dat 1én jig VA
Dan tem va lap roan 51
su ’ VA
Cam day loa 8,51 VA
Siét vit loa am trung
. i 7,32
vao khoang loa phéi VA
Chuyén 1 ENVA
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Bang 5.5 thé hién chi tiét cac cong doan san xut sau khi cai tién bang phuong phap
ECRS. Toan by cong viéc trudc day dugce chia lam ba cong doan riéng bi¢t (OP17, OP18
va OP19), thi sau cai tién, cong doan OP17 da duogc loai bo hoan toan, va cac budce thao
tac cuia OP17 duoc tai phan bd hop 1y vao OP18 va OP19.

OP17: Khong con ton tai sau cai tién, tong thoi gian bang 0 gidy. Cac budce nhu dan tem
loa, quét ma tem, in tem nat bam — trudc diy do OP17 dam nhiém — di duoc chuyén

giao sang OP18 va OP19 thuc hién 1ong ghép trong quy trinh thao tac chinh.

OP18 va OP19: Cung dam nhiém toan bd quy trinh, bao gdm ca phan cong viéc ban
dau (cém day loa, van vit cd dinh) va céac budc dugc tich hop tir OP17. Hai cong doan
nay co cau truc thao tac gidng nhau, vira nang cao tinh cin bang chuyén, vira t6i wu hoa

nang suat.

Tong thoi gian thao tic sau cai tién lan lugt 1a 36.45 gidy (OP18) va 37.25 gidy
(OP19). Mic du thoi gian mdi cong doan co ting nhe do tiép nhan thém thao tac, nhung
tong thé da giam dugc mot cong doan va mot nhan cong, giup tinh gon quy trinh, giam

thao tac du thira va ting hiéu suat day chuyén.

Céac budc ENVA nhu “lay vat tu”, “lay khoan, vit” va “chuyén san pham dén cong
doan tiép theo” duoc giit lai & muc t6i thiéu va sap xép tap trung ¢ dau hodc cudi thao
tac, tranh lap lai khong can thiét. Trong khi do, cac budc gia tri gia ting (VA) van chiém

vu thé vé mat thoi gian, dam bao duy tri chat luong va chirc ning cua san pham.

Viée loai bdo OP17 va tai cau trac thao tic cho OP18 va OP19 1a vi du rd nét cho hiéu
qua cua cai tién theo phuong phap ECRS, thé hién & viée loai bo thao tac du thira, két
hop cac bude hop 1y, sip xép lai trinh tu thao tac, dong thoi don gian hoa toan bd quy

trinh san xuat.
+¢ Nhan xét:

Trude cai tién, OP17 1a cong doan riéng biét véi tong thoi gian 14.32 gidy, thuc hién
bai mot cong nhan. OP18 va OP19 c6 ndi dung thao tic giong nhau, mdi cong doan thuc
hién dgc 1ap voi thoi gian khoang 22 giay.

Sau cai tién, toan bd OP17 bi loai bo, cac thao tac duoc gdp lan luot vao dau OP18
va OP19, khién thoi gian mdi cong doan tang 1én tuong ing nhung gitp tinh gian mot

cong doan, gidm mot vi tri cong nhan va loai bo thoi gian chuyén giao.
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Ap dung phuong phap ECRS:

o Eliminate: X6a bo hoan toan OP17.
o Combine: Gop noi dung OP17 vao OP18 va OP19.
« Rearrange: Diéu chinh lai trinh ty thao tac trong OP18/OP19 dé dam béo thao tac

thuan tién.

« Simplify: Giam thao tic giao — nhan san phim giita cac cong doan, rut ngin thoi

gian xu ly.

5.4.3. Phan tich thoi gian cong doan 29-1

Badng 5.6 Thoi gian cong doan trude cdi tién ciia OP29-1

Téncong | Cac buéc o Tong thoi
STT o Theoti gian ) VA/NVA/ENVA
doan thuc hién gian
OP29-1 Lay ENVA
nguyén vat 1,78
lieu
Lap vo VA
B 10,38
ludi
, Siét vit vo VA
Lip vo N 13,59
s ludi
ludi,siét vit
. Pua vao 46,71 ENVA
c0 dinh vo . 3,37
. ng
ludi y
Ep tay 4,56 VA
Dung btia ENVA
dap nhe
P 936
khit vo
luoi
Chuyén 3,67 ENVA

Bang 5.6 thé hién chi tiét noi dung va thoi gian thao tac cua cong doan OP29-1 trong

day chuyén san xuat:

OP29-1: Thyc hién cong doan lap v ludi, siét vit cd dinh vo ludi, bao gom cac budc:

lay nguyén vat liéu, 1ap vo ludi, siét vit vo ludi, dua vao jig, ép tay, dung bua dap nhe

khit vo luéi va chuyén sang cong doan tiép theo.

Sinh vién: V6 Ngoc Van Thuy

Giang vién: Nguyén Hong Nguyén

64



Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai
Cong ty TNHH Dién Khi Qudc Quang Viét Nam

Tong thoi gian thao tac 1a 46.71 gidy, trong d6 bao gdm nhiéu budc mang tinh chét
gia tri gia tang (VA) nhu: 1dp v ludi (10.38 gidy), siét vit vo ludi (13.59 gidy), ép tay
(4.56 gidy) va dung bua dap nhe (9.36 gidy). Mot s6 budc khong tao ra gia trj gia ting
(ENVA) nhu: 1y nguyén vat liéu, dén vao jig, chuyén san phim van chiém ty 1¢ nhat
dinh trong chudi thao tac.

Déng chu ¥, hai thao tac ép tay va dung bta dip nhe khit v6 ludi (tong cong 13.92
gidy, chiém gan 30% thoi gian cong doan) 14 cac thao tac roi rac, mang tinh thi cong va
c6 thé gy sai léch san pham néu luc khong déu. Pay s& 1a doi tugng uvu tién dé cai tién

o budc tiep theo nham nang cao tinh 6n dinh va hi¢u qua thao tac.

Bdng 5.7 Thoi gian céng doan sau cdi tién ciia OP29-1

Céac .
Tén Thoi Tong VA/NVA/EN
STT bwéc thuc ) .
cong doan N gian thoi gian VA
hién
OP29-1 Lay ENVA
nguyén vat 1,78
lieu
Lip vo VA
, g 10,38
Lap vé luoi
ludi,siét vit Siét vit VA
- . 13,59 32,79
c0 dinh vo vo ludi
ludi Pua vao ENVA
o 3,37
may €p
Chuyén 3,67 ENVA

Béng 5.7 thé hién chi tiét cong doan san xuat sau khi cai tién bang phwong phap ECRS.
Trudc cai tién, cong doan OP29-1 bao gdm nhiéu budc thii cong nhu ép tay, ding bia
dap nhe dé cd dinh vo luéi, gay mat thoi gian va tiém an rui ro chét lugng. Sau cai tién,
céc thao tic ndy di dugc loai bé hoan toan va thay thé bang budc dua vao may ép ban

tu dong, gitp rat ngan thoi gian thao tic va nang cao do chinh xéc.
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Cac budc thudc cong doan OP29-1 sau cai tién van giit nguyén cac budce chinh nhu:
14y nguyén vt liéu, lap vo luéi, siét vit ¢ dinh, chuyén san phdm. Tuy nhién, thay vi
thue hién thao tac tha cong nhu truée, cong nhan chi can dua vao may ép, rat ngin thoi

gian dang ké.

Téng thoi gian thao tic sau cai tién 1a 32.79 gidy, giam hon 13.92 gidy so véi trudce
cai tién (twong duong giam khoang 30% thoi gian céng doan). Trong do, cac budc gia
tri gia ting (VA) nhu lip vo ludi va siét vit van dugc duy tri v6i thoi luong 16n (tdng
23.97 gidy), dam bao chirc nang va chét luong san pham. Cac budc khong tao gia tri gia
taing (ENVA) nhu lay vat tu, dwa vao may va chuyén san pham da duogc giit & murc tbi
thiéu va sip xép hop 1y.

Viéc thay thé thao tac thu cong bang may moc, két hop loai bo — don gian hoa céc
budc theo nguyén tic ECRS, cho thay hiéu qua cai tién rd rét: giam thao tac roi rac,
nang cao ning suat va do on dinh chét luong, dong thoi giup tinh gon quy trinh va giam
ap luc lao dong cho cong nhan.

Hinh 5.4 Sau cdi tién ciia OP29-1
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% Nhan xét:

Trude cai tién: GOm 6 budc thao tac, tong thdi gian 46.71 gidy, do mdt cong nhan
thuc hién. Trong d6, hai thao tac thu cong “Ep tay” va “Dung bua dap nhe khit vo lugi”

khong 6n dinh, ton sttc va ti€ém an rui ro sai hong.

Sau cai tién: Hai thao tac thu coéng duogc thay thé bang thiét bi ép ban tu dong, giup
quy trinh tré nén gon gang hon. Mot s6 bude dugc diéu chinh lai tht ty dé pha hop véi
thao tac mdy. Thoi gian thao tic sau cai tién con 32.79 gidy, rat ngin gan 14 gidy va

tang d6 6n dinh san pham.

Ap dung phuong phap ECRS:

« Eliminate: Loai bo hoan toan cac thao tac thi cong khong hiéu qua

« Combine: B sung budc dua vao may ép thay thé hai thao tac cii, duoc tich hop
vao quy trinh chinh.

« Rearrange: Sip xép lai trinh tu thao tac phu hop véi thao tac may ép, dam bao
ludng thao tac troi chay.

« Simplify: Viéc thay thé thao tac thii cong bang thiét bi tu dong gitip thao tac don
gian hon, giam phu thudc vao tay nghé c nhan, nang cao do an toan va tinh nhat

quan.

5.4.4. Phan tich thoi gian cong doan dong go6i 3 va 5

Bdng 5.8 Thoi gian céng doan triede cdi tién ciia OP3 va OP5

STT Tén cong Cac buéc thuc Thoi Tong thoi | VA/INVA/
doan hién gian gian ENVA
Gap hop Gap hop mau 9,54 ENVA
OoP3 mau, dat Dit khe gidy 521 20,19 ENVA
khe gidy Xép khe gidy 5,44 ENVA
Dén ma truy Mé bia HSSD 4,64 ENVA
vét/ma day Dit HDSD, thé
ngudn va | khuyén mai va QSG 7,61 ENVA
OP5 B . . 54,67
dat HDSD vao trong bia
vao hop phu Dan ma hop phu
‘.APP ’ ‘ Op pht 3.36 VA
kién kién
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Mo hop, Bo day
ngudn vao hop phu 5,61 VA
kién
Quét ma hop, QSG,
HDSD, ma tui PLA
Cai ludi cai hop phu

9,82 VA

kién, an khe dyung
HDSD cua hop phu
kién
bat b HDSD vao
khe hdp phu kién
Chuyén 1,88 ENVA
bat Ién can, quét
ma, dat tai hat dm 5,5 VA

vao hop

10,63 VA

5,62 VA

Bang 5.8 thé hién chi tiét ndi dung va thdi gian thao tac trude cai tién cua hai cong

doan OP3 va OP5 trong day chuyén san xuit:

Trudc cai tién, hai cong doan OP3 va OP5 c6 sy mat can doi ro rét vé khoi lugng

cong vi¢c va thoi gian thao tac.

« OP3 dam nhiém cac budc so khai nhu: gip hop mau, dat khe gidy va xép khe
gidy. Tong thoi gian chi 20.19 gidy, trong d6 phan 16n 1a cac budce khong tao ra
gia tri gia ting (ENVA) nhu thao tac gip, dan, xép gidy — chu yéu 1a thao tac
chuan bi bao bi.

« OP5 lai chiu trach nhiém toan b phan ndi dung bén trong san phadm: md hop
HDSD, dat HDSD, QSG, nhan, thé, tai linh kién, dan nép hop phu kién... voi
tong thoi gian 1én dén 54.67 gidy, gan gap ba lan OP3. Pang chi ¥, da s cac
budc ndy 1a thao tic mang tinh gia tri gia ting (VA), anh huong truc tiép dén chat

luong va tinh ddy du cua san pham guri t6i khach hang.

Su mat can bang giita hai cong doan khong chi gay lang phi thoi gian chd & cong
doan OP3 ma con tang ap luc thao tac va nguy co sai sot tai OP5. Trong khi do, hai cong
doan lai nam canh nhau, c6 kha nang hd tro qua lai néu cong viéc dugc phan bod hop 1y

hon.
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Ung dung can bang chuyén ning cao hiéu suét diy chuyén BOOMBOX3 BT tai

Do d6, day chinh la dbi tuong uu tién trong hoat dong cai tién, nham chia déu lai khdi

lwong thao tac gitta OP3 va OP5 dé dong bo nhip san xuit, ting hiéu qua van hanh va

gidm tai cho cong doan OPS5.

Bang 5.9 Thoi gian céng doan sau cdi tién ciia OP3 va OP5

STT Tén cbng Cac bwoc thuc Thoi Tong thoi VA/NVA/
doan hién gian gian ENVA
OP3 Gap hop mau 9,54 ENVA
Dit khe gidy 5,21 ENVA
Xép khe gidy 5,44 ENVA
P Mo bia HSSD 4,64 ENVA
Gap hop bat HDSD, thé VA
mau, dit 4L S, T 37,94
2 khuyén mai va QSG 7,61
khe giay
vao trong bia
bat hop phu kién VA
lén can, quét ma, dat 5,5
thi hat 4m
OP5
Déan ma hop phu VA
X Op pht 3.36
kién
Mo hop, Bo day VA
L ngudn vao hop phu 5,61
Dén ma truy i
. kién
vét/ma day —
L Quét ma hop, QSG, VA
nguon va oo 9,82
HDSD, ma tai PLA 36,92
dat HDSD I
o Cai ludi cai hop phu VA
vao hop phu 2
N kién, an khe dung
kién 10,63
HDSD cua hp phu
kién
bat bd HDSD vao 5.60 VA
khe hop phu kién ’
Chuyén 1,88 ENVA
0
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Béng 5.9 thé hién chi tiét noi dung va thoi gian thao tac sau cai tién ctia hai cong doan
OP3 va OPS trong day chuyén san xuat:

Sau cai tién, cong viéc tai hai cong doan OP3 va OP5 duoc tai phan b6 lai cho hop 1y
hon, v&i muc tiéu can béng khdi luong thao tac gitra hai vi tri lién ké, tan dung vi tri [am

viéc gan nhau dé hd tro 1an nhau, giam tai cho cong doan ban ddu quéa ning (OP5 cil).

OP3 sau cai tién vAn dam nhén cac budc: gip hop mau, dan keo hop mau, dan keo
hop gidy, mé hop HDSD va diat HDSD, nhin va QSG vao trong hop (tong thoi gian
37.94 giay). Trong d6, cac budc gap hop, dan keo hop mau va keo hop gidy 1a ENVA,
con cac bude dat HDSD, QSG va thi linh kién 1a VA, tao ra gia tri thuc té cho san phém.
Sy tai phan bd nay giup cong doan OP3 dam nhan mot phan gia tri dong gbi chinh ma

trude d6 thuoc OPS, nhung khong lam gian doan qua trinh thao tac.

OP5 hién thyc hién cac budc con lai trong chudi dong goi nhu: dan nap hop phu kién,
mo hdp, cho phu kién vao, quét ma QSG va dan nhan hdp, dan keo hdp phu kién va
chuyén san pham, voi tong thoi gian 36.92 gidy — gan tuong duong OP3, tao ra sy can
bang thoi gian thao tac giita hai cong doan. Trong d6, cac budc dan nhin va dua phu
kién vao hop van 1a VA, con budc chuyén san pham, quét ma van thuéc nhom ENVA

nhung can thiét.
Viéc chia lai khdi lugng cong viée giira hai cong doan giup:

« Tranh tinh trang mot cong doan qua tai trong khi cong doan con lai nhan rdi.
o Tang tinh linh hoat khi thao tac vién c6 thé hd trg qua lai do vi tri sat nhau.
o Duy tri tinh lién tuc ctia dong chay san xuat ma khong can thay doi thiét bj hay

dau tu thém nhan lyc.

Viéc cai tién d3 dua ra su hidu qua vé viéc ap dung nguyén tic cai tién t6 chirc cong viée
(phan bo lai thao tac) thay vi chi tap trung vao viéc loai bo thao tac.
¢ Nhéan xét:

Trudc cai tién: Hai cong doan OP3 va OP5 c6 su mat can bang 1on vé thoi gian thao tac.
OP3 c6 thoi gian nhan rdi dang ké, trong khi OP5 phai xir 1y nhiéu thao tac lién tiép véi thoi
gian cao, khién cong nhan dé& mét moéi, thao tic voi vang, gia ting kha ning 15i va anh hudng
dén nhip chuyén chung.

Sau cai tién: Mot phan thao tac tir OP5 dugc chuyén sang cho OP3. Sau diéu chinh, tong
thoi gian gitra hai cong doan duoc can bang lai, chénh léch chi con khoang 1 gidy. Viéc tai phan
bd thao tac gitip tan dung thoi gian du & OP3, giam tai cho OP5 va duy tri nhip san xuat

on dinh.
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Ap dung phuong phap ECRS:

« Eliminate: Loai bo thoi gian chd doi khong can thiét do sy mat can bang thao tac

gitra hai cong doan.

« Combine: Mot s6 budc hoan thién san phdm duoc chuyén tir OP5 sang OP3, két

hop lai dé rut ngédn tong thoi gian thao tac.

« Rearrange: Sip xép lai quy trinh phan cong thao tac giita hai cong doan, cho phép

cong nhan ho tro 1an nhau trong khung thoi gian hop 1y.

« Simplify: Pham vi cong viéc mdi cong doan duge diéu chinh lai gon hon, gitp

thao tac don gian hon, tranh qua tai cho cong nhan va gidm rui ro sai sot.

5.4.5. Phan tich thoi gian cong doan OP6, OP7, va OP8

Bang 5.10 Thoi gian céng doan triede cdi tién ciia OP6, 7 va 8

Sinh vién: V6 Ngoc Van Thuy
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Coéng doan Tén cobng Cac bwoc Thai gian | Tong thoi | VA/INVA/ENVA
doan thuc hién gian
Lay ban ENVA
, 2,68
thanh pham
Quét va dan ENVA
: 7,53
ma
3t ho Dan ma va ENVA
OP6 kién, thanh | day thung 2676
phim vao Chuyén 739 ’ ENVA
hop mau thung ’
Dit thanh VA
ham va ph
p T v ‘P u 5,79
kién vao
thung
Lay nguyén s ENVA
vat liéu ’
Dit khay | Dat gidy vao O ENVA
idy, cai ho thun ’
OP7 SlaY, cal o s 17,23
mau, dan Cai nap 9.33 ENVA
niém phong thung ’
Dan niém VA
5,6
phong
Boc gidy sap, | Di chuyén ENVA
OP8 ¢ glay sab R 4,43 3121
hop mau, can hop mau
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Boc giay sa VA
¢ glay Sap 10,34
hop mau
Can 7,51 VA
uét ma ho ENVA
Quet ma hop 6.48
mau
Chuyén 2,45 ENVA

Bang 5.10 thé hién chi tiét noi dung va thoi gian thao tac ctia ba cong doan OP6, OP7
va OPS trong diy chuyén san xuit:

OP6: Thuc hién cong doan dong go6i phu kién, hoan thién hdp mau, bao g6m cac
buéc: 1y ban thanh pham, quét ma, dan mang, dap nap thung, chuyén thung, dua phu

kién vao kiém tra, dan tem va dong hop mau.

Tong thoi gian thao tac 1a 26.76 gidy, trong d6 c6 nhiéu budc mang tinh chat gia tri
gia ting (VA) nhu: dap nap thung (5.79 gidy), kiém tra va cho phu kién vao thung (5.39
gidy), dan tem (7.58 gidy). Mot s6 budc khong tao ra gia tri gia ting (ENVA) nhu: iy

ban thanh pham, quét ma, di chuyén van chiém mot phan dang ké trong chudi thao tac.

OP7: Thuc hién céc thao tac chuan bi bao bi, gdm: dat khe gidy, cdy ném, gap hop
mau, dan hop mau. Tong thoi gian 1a 17.23 gidy, trong d6 chi c6 dan hop mau (9.33
gidy) 1a bude c6 gia tri gia ting (VA), cac budce con lai nhu dit khe gidy, gap hop, ciy
ném déu 13 thao tac phu tro, chuan bi — khong tao ra gia tri truc tiép (ENVA).

OP8: Thuc hién thao tac boc san pham va hoan thién dong goi, gdm: boc gidy sap,
can chinh va sap hop mau vao thung, v6i tong thoi gian 1a 31.21 gidy. Trong dé, chi boc
gidy (10.34 gidy) duoc danh gia 1a VA vi anh huong dén cam quan va chat luong déng
61, con cac budce cin chinh va sip xép 1a ENVA, hd tro cho van chuyén.

Tuy nhién, cong doan OP7 c6 tong thoi gian thip hon dang ké so vi OP6 va OPS,
v6i da sb bude 1a ENVA. Viéc b tri mot cong nhan riéng cho OP7 gay lang phi ngudn

lyc va tao ra diém nghén trong phan phéi lao dong.

Do d6, cong doan OP7 s& 1a ddi twong uu tién trong hoat dong cai tién. Giai phap
duoc dé xuét 1a loai bo cong doan nay va tich hop toan bd thao tdc cia OP7 phan chia
hop 1y vao OP6 va OP8 nham t6i wu héa nhan lyc.
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Bdng 5.11 Thoi gian céng doan sau cdi tién ciia OP6, 7 va 8

Cong doan Tén cbng Cac buoc Thoi gian Tong thoi VA/NVA/ENVA
doan thuc hién gian
Lay ban ENVA
\ 2,68
thanh pham
Quét va dan VA
. 7,53
ma
Dén ma vao VA
L 3,37
day thung
Chuyén ENVA
. 7,39
bat hop phu thung
kién, thanh 5t tha
OP6 ! ‘n ?at thanh 38,39 ENVA
pham vao pham va phu
A s . 5,79
hdp mau kién vao
thung
Lay nguyén 12 ENVA
vat liéu ’
Dit gidy vao O ENVA
thung ’
Cai nip VA
. 9,33
thung
bat khay
4y, cai ho Loai bé OP7, giam
OP7 glay. Op 0 : ' g
mau, dan dugc 1 cong nhan
niém phong
Dén niém VA
phong hop 5,6
mau
Di chuyén ENVA
o 4,43
| hopmau
Boc giay sap, ya—
OP8 N Boc giay sap 36,81 VA
hop mau, can R 10,34
hop mau
Cén 7,51 VA
uét ma h VA
Q . P 6,48
mau
Chuyén 2,45 ENVA
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Bang 5.11 thé hién chi tiét ndi dung va thoi gian thao tac sau cai tién ctia ba cong
doan OP6, OP7 va OPS trong ddy chuyén san xuit:

Sau cai tién, cong doan OP7 dugc loai bd hoan toan, cac thao tac trude day cua OP7
dugc phan bd lai cho OP6 va mot phén OPS8. Muc tiéu nham rat gon s6 lao dong, tranh

phan manh thao tac, va can bang lai thoi gian gitra cac cong doan lién keé.

OP6 dam nhan chudi thao tac kéo dai hon (38.39 gidy), trong d6 nhiéu budc 1a VA
nhu kiém tra — cho phu kién, dan tem, dan hdp mau. OP8 tiép tuc thuc hién cac budc
dong goi cudi va bao gdm cong viéc dan niém phong cia OP7 voéi thoi gian 36.81 gidy,

dam bao sy dong déu trong nhip san xuat.

Hinh 5.5 Truéc cdi tién OP6, OP7&OPS Hinh 5.6 Sau cdi tién OP6, OP7&OPS
< Nhan xét:

Trudc cai tién: Cong doan OP7 ton tai riéng biét chi dé thuc hién mot thao tac duy
nhat 12 dan niém phong. Cong nhén tai vi tri nay khong tham gia thém thao tac nao khac,
dan dén lang phi nhan lyc. Ngoai ra, sy ton tai doc 1ap cia OP7 khién dong chay day
chuyén bi ngat quing, va khdi lugng cong viéc giita cac cong doan khong déu.

Sau cai tién: Cong doan OP7 dugc loai bo. Thao tac dan niém phong dugc chuyén
sang cong doan OP8, con cac budc nhu dan hop va gip miéng hop duoc diéu chuyén vé
OP6. Sau diéu chinh, thoi gian thao tac tai OP6 va OP8 lan luot 1a 38.39 gidy va 36.81

gidy — gan nhu can bang, gitp 6n dinh nhip chuyén va tiét kiém mot vi tri cong nhan.
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Ap dung phuong phap ECRS:

« Eliminate: Loai bo hoan toan cong doan OP7
« Combine: Gop thao tac dan niém phong vao OPS; chia gip hop cho OP6
« Rearrange: Sip xép lai trinh tu thao tac giira OP6 — OP8 dé rat ngin thoi gian
chuyén giao, déng thoi tai bé tri lai ngudn lwe hop 1y hon.
« Simplify: Chuén hoa thao tic méi tai OP6 va OP8 (nhu b6 tri khay cb dinh, huéng
dan thao tac rd rang), gitp thao tic nhanh hon, giam 15i va dé dao tao.
Két luan chung:

Tir chuong 3, ¢6 thé thay ro hiéu qua thiét thuc cta viéc ap dung phuong phap ECRS
két hop cai tién Kaizen trong moi truong san xuat thuc té. Thong qua qua trinh khao sat,
phan tich va trién khai cai tién tai diy chuyén BOOMBOX3 BT ctia nha may GGEC
Viét Nam, cac két qua dat dugc cho thiy tiém ning to 16n trong viéc tdi wu hoa ngudn

luc, nang cao nang suat va cai thi¢n moi truong lam viéc. Cuy thé:

« Giam duoc 1 cong nhén tai cong doan OP1 bang cach hop 1y hoa va gop thao tac
sang OP2.

o Loai bdé hoan toan cong doan OP17, tuong duong gidm thém 1 nhan cong; cac
thao tac dan tem nhan duoc phan bd lai cho OP18 va OP19.

« Trién khai thanh cong méy tu dong hoa tai cong doan OP29-1, giup giam sirc lao
dong thu cong va tang do chinh xéac.

o Phén chia lai cong vi¢c gitra OP3 va OPS5, giup giam thao tidc du thtra va tang
hiéu qua san xuat.

« Loai bo cong doan OP7, tiét kiém thém 1 nhan luc, dong thoi phan bo hop 1y
sang OP6 va OPS.

Nhitng cai tién nay khong chi giup giam s lwong cong nhan can thiét ma con gop
phan rat ngan thoi gian chu ky, giam chi phi san xuit, ddng thoi nang cao chit lugng
tong thé cua day chuyén.

Tuy nhién, dé danh gid mot cach toan dién hi€u qua cia cac cai tién, can phai xem
xét dén cac chi phi dau tu ban dau cling nhu mtc do tiét kiém thuc té dat dugc sau cai
tién. Do d6, Chuong 6 s& tap trung trinh bay két luan chung cia d¢é tai, dong thoi phan
tich loi ich kinh té, bao gdm chi phi dau tu thiét bi, nhan luyc, dao tao, va mirc chi phi
tiét kiém dugc nho giam lao dong va téi wu héa quy trinh. Qua d6, dé tai sé cung cap cai
nhin toan dién vé tinh kha thi va hiéu qua cta cac giai phap cai tién da duoc dé xuat va

trién khai.
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CHUONG 6: KET LUAN VA HIEU QUA CAI TIEN

6.1. Tong quan

Chuong cudi cung cua luan van téng hop lai toan bd két qua da dat dugc sau khi ap
dung cac giai phap cai tién day chuyén san xuat. Chuong khong chi phén tich hi¢u qua
tai chinh thong qua cac chi s6 nhu chi phi dau tu, chi phi tiét kiém, hoan von va dong
tién, ma con danh gia hiéu qua phi tai chinh nhu méi truong 1am viée, giam thao tac du
thira va ting muc do déng bd. Thong qua do, chuong khing dinh tinh tng dung thyc
tién ctia dé tai va dé xuét kién nghi cho hudéng nghién ctru tiép theo. Ngoai ra, chuong
cling thé hién sy tong két toan dién, gitip 1am rd nhimg gia tri ma luan vin mang lai cho

doanh nghi¢p, cho nguo1i thuc hién va cho linh vuc céi tién quy trinh san Xuét noi chung.
6.2. Trudre cai tién

Bdng 6.1 Chi s6 ddnh gid hiéu sudt ddy chuyén triede cdi tién

Thoi | 1o q
Xudn :an ch gian chu | Thoi gian chu | Tong thoi
Tén san ong gl Y kydai | ky trung binh | gian chu ky
2 san DLA+IDL | ky muc Y y Y
pham <uAt tiéu' nhat (AVERAGE (Total
(CT/s) (MAX CT/s) CT/s)
CT/s)
BO(};I}/DB V31 49+2 60s 56,15s 32,24s 1585s
Thoi gian Ts}érlf Pinh 1;};1@ TV 16 San luong San luong
chu ky ham muc gio bin n('yiyléﬁ theo gio Inguoi/1h
thucté | P dat cong Chuygn & (UPH) (UPPH)
58,95s 0,98 0,852 55% 5% 60 1,22
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Hinh 6.1 So do can bang chuyén trudc cdi tién

Trude khi thuc hién cai tién, biéu d6 can bang chuyén cia day chuyén Boombox3 BT
cho thiy rd sy mat can d6i nghiém trong trong viéc phan bo thoi gian lam viée gitra cac
cong doan. Nhu so d6 trén, c¢6 nhiéu cong doan c6 thoi gian chu ky vugt ngudng chuan,
dic biét mot sd diém nhu cong doan dong goi OPS5 thé hién ro 1a “nat that ¢d chai”
(bottleneck) khi thoi gian xtr 1y vuot trdi so véi cac cong doan khéc, lam cham toan bg

tién do san xuat cuia chuyén.

Nguoc lai, mot sb cong doan c6 thoi gian xu 1y rat thép, din dén tinh trang cong nhan
tai cac vi tri nay bi nhan rdi (idle time), khong phat huy hét ning suét 1am viéc. Khoang
cach thoi gian gitra cadc cong doan 16n, din dén su chénh 1éch hiéu suét dang ké, lam
giam nang luc san xuat tong thé ctia day chuyén, dong thoi lam ting rui ro ton dong ban

thanh pham, gay lang phi khong gian va nguén lyc.

Thuec trang ndy phan anh viéc bb tri thao tac va phan chia khéi luong cong viée giira
cac cong doan chua hop 1y, day chuyén hoat dong kém hiéu qua va thiéu dong bo. Dé
nang cao hiéu qua van hanh, giam thiéu ling phi va cai thién ning suat, toi da tién hanh
cac bién phap cai tién cu thé, trong do tip trung vao viéc tai phan bd lai thoi gian chu

ky giita cac cong doan sao cho can ddi, hop 1y hon.
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6.3. Sau cai tién

Bdng 6.2 Chi s6 dénh gid hiéu sudt ddy chuyén sau cdi tién

Thoi | .10ol 7
, . gian chu | Thoi gian chu | Tong thoi
A Xuong gian chu < qa . ) . .
Tén san <an DLIDL | kv muc kydai | ky trung binh | gian chu ky
pham <uAt };iéu. nhat (AVERAGE (Total
(CT/s) (MAX CT/s) CT/s)
CT/s)
BOOMRS 1 var | des2 | e0s | 4154 | 340 1569
Thoigian | ¢ | pjnh | ... | Sanlwong | San lwong
. san L can Ty I¢ " .
chu ky phim muc gio bing | néi long theo gio Inguoi/1h
thuc té dat cong chuyén (UPH) (UPPH)
43,52s 0,98 0.581 79% 5% 81 1,76
BOOMBOX3 BT
o 363677 050 g 36, 5037“1“ 1 2 T T seees’ 3675 75
| 3‘“ ‘ ‘ ‘H‘nn“‘ ‘ ‘ ‘Hm‘ ‘%‘s‘ms‘m‘“‘s‘ﬂm ‘ I ‘ ‘ ‘ ‘ ‘M‘
“ 'ﬁ“\ fF&gdsd o C?s Oq\ oqw QQ» Oq\ oqw oq» OQ"V i Q,\" OQ"V & qw Q'\ Q'» Qw < q-P Q'» q oq'» & Q"z q": SR G A L LT Y L L q'»

o

Hinh 6.2 So do cdn bang chuyén sau cdi tién

Sau khi ap dung cac bién phap cai tién, so do can bang chuyén cua ddy chuyén
Boombox3 BT cho thay sy cai thién 16 rét vé muc do phan bo thoi gian giita cac cong
doan. So dd trén cho thay thoi gian chu ky gitta cac cong doan di duoc didu chinh gan
sat voi nhau hon, giam thiéu dang ké sy chénh léch so véi trude. Sy dong déu nay giip
loai bo cac diém nghén san xuét (bottlenecks) timg ton tai, dién hinh nhu cong doan ¢

thoi gian vuot trdi trude do da duoc tai phan bo lai hop 1y.
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Tinh trang cong doan nhan rdi ciing di dugc giam bét khi thoi gian lam viée duoc
diéu chinh tiém can véi thoi gian chu ky chuan. Sy can bang méi nay khong chi giup
tang hi€u qua st dung nhan lyc ma con t61 vu hoa dong chay san xuat, gidm thi€u tinh

trang t6n dong ban thanh phim va nang cao tinh lién tuc trong diy chuyén.

Viéc cai tién di gop phan quan trong vao viéc nang cao hiéu suit day chuyén, giam
thoi gian lang phi, va ting kha nang dap ung don hang, tir d6 nang cao nang luc canh
tranh ciia nha may. Pay 1a minh ching rd rang cho hiéu qua cua viéc 4p dung cac cong
cu quan 1y san xuat nhu can bang chuyén, phan tich thao tac, va phuong phap ECRS

trong cai tién quy trinh.

Bi€éu do so sanh trwoe va sau cai tién
90

79 81
80
70 60
60 29 54
50 46
40
30
20
10 122 176
0 _ —
Nguoi % sp/gio sp/nguoi
HC Ti 18 can bang UPH UPPH
m Trwdce cai tién 49 54 60 1.22
W Sau cdi tién 46 79 81 1.76

E Trwdc cai tién  m Sau cdi tién

Hinh 6.3 Biéu d6 so sanh truéc va sau cdi tién
6.4. Phan tich chi phi sau khi ci tién quy trinh
6.4.1. Tinh trang truéc cai tién

Trudc céi tién, quy trinh san xuat cia doanh nghiép tai cac cong doan OP1 dén OP29-1
con ton tai nhicu diém bat hop 1y trong bd tri nhan lyc va phuong phép thao tac. Cu thé:
- OP1 va OP2: Mdi cong doan bd tri mot cong nhan riéng biét trong khi thao tac don
gian va thoi gian lam vi¢c chua dugc tan dung triét dé.

- OP6 dén OPS8: Co tinh chat cong viéc twong dong, nhung bé tri ba cong nhan riéng ré
gay ra tinh trang du thira lao dong.
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- OP17 dén OP19: Thoi gian thao tac ngén, thao tac lip lai, nhung mdi cong doan van
b tri mot ngudi.

- OP3 va OP5: Sy phén cong cong viée thiéu hop 1y, gy mat can dbi thoi gian lam viéc
gifra cac cong doan.

- OP29-1: Str dung phuong phap thu cong, thao tac ton thoi gian va vé lau dai s& anh

huong dén ste khoe cua nguoi lao dong.
6.4.2. Bién phap cai tién

Bang 6.1 Cac cai tién da thuc hién

Cong doan Bién phap thuc hién Giam cong nhan

Gop thao tac, 1 nguoi dam
OP1 va OP2 _ . 1
nhiém ca hai cong doan

Sap xép lai thao tac, b tri 2
OP6-0OP8 . ] . 1
nguoi phu trach thay vi 3

Hop nhat thao tac, bo tri lai
OP17-OP19 \ A N 1
ludng cong viéc

Ap dung may ép ban tu dong
OP29-1 hd trg thao tac, s6 cong nhan 0
khong thay ddi (van 1 nguoi)

Phan chia lai cong viéc, can
OP3 va OP5 S . 0
bang tai

Tong cong 3

6.4.3 Chi phi du tu cai tién

Viéc cai tién chi phat sinh chi phi tai céng doan OP29-1 (trang bi may ép ban tu
dong). Cac cong doan khac chi thay doi phuong an té chirc nhan luc, khong phat sinh
chi phi dau tu.
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Bdng 6.2 Chi phi dau tw

Khoin muc S6 tién (VND) Ghi chi
May ép ban tu dong Cong suat 1.5 kW, tudi
65.000.000
(Model XYZ-3500) tho 5-7 nam
Thiét bi phu trg (ban Ban inox chiu luc, dén
5.000.000 _ . ,
thao tac, deén, ké¢...) dinh vi thao tac, ké phoi
Chi phi dao t,ao van hanh 1.000.000 1 budi cho 1 céng nhan
may 1 tri¢u/nguoi
Du phong (van chuyén, Cac chi phi khong chinh
¥ phong (van chiy 3.000.000 P s
day dién, vat tu...) thirc
\ o Thanh toan 1 1an, khong
Tong chi phi dau tw 75.000.000 o,
tra gop
6.4.4. Chi phi van hanh hang thang
Bang 6.3 Chi phi van hanh
Khoin muc Thong tin Tinh toan Chi phi (VND)
o 1.5 kW x 8h x 26 | 312 kWh/thang X
bién ti€u thu . 624.000
ngay 2.000 VND/kWh
o Tra dau, kiém tra | Udc tinh trung
Béo tri dinh ky . . X 150.000
co khi binh moi1 thang
Tong chi phi 774.000
van hanh/thang
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6.4.5. Chi phi tiét kiém nhan céng

Vi¢ce thuc hién cac bi¢n phéap cai tién tai céac cong doan OP1, OP2, OP6-OP8 va
OP17-OP19 da gitp giam tong cong 3 cOng nhan so voi trudc day. Pay la mot khoan

tiét kiém rat dang ké dbi voi doanh nghiép.

Murc luvong trung binh hién tai cia mot cong nhan tai xudng san xuét duoc tinh 1a
7.000.000 d6ng/ngudi/thang. Nhu vy, tong chi phi nhan cong tiét kiém duoc mdi thang
s€ la:

3 x 7.000.000 = 21.000.000 dong/ngudi/thang

Tuy nhién, trong cong doan OP29-1, do khong giam sd cong nhan ma chuyén doi
sang st dung may ép ban ty dong, nén doanh nghiép phat sinh thém chi phi van hanh
may, bao g@)m dién nang, bao tri va mot s6 vat tu tiéu hao khac. Téng chi phi van hanh

may ép duoc udc tinh khoang 774.000 dong/thang.

Do d6, dé tinh ra tiét kiém rong thyuc té vé chi phi nhan cong sau khi trir di chi phi
van hanh may, ta co:
21.000.000 — 774.000= 20.226.000 dong/thang
Vay du phat sinh thém chi phi van hanh may, viéc giam s luong cong nhan va ting
nang suat lam viéc dd gitp doanh nghiép tiét kiém duoc hon 20 triéu dong mdi thang.
Pay 1a mot con sd ¢o ¥ nghia 16n, gop phan cai thién hiéu qua san xuat va giam chi phi

nhan cong dang ke.

6.5. Phan tich tai chinh
Dé dénh gia tong thé hidu qua kinh té ctia phuwong 4n cai tién, can phan tich cac chi tiéu
tai chinh quan trong nhu thoi gian hoan von, suit dau tu trén mdi lao dong giam va ty
sudt hoan vén (ROI).
a. Thoi gian hoan von

Chi phi dau tu cho phuong 4n cai tién chi yéu tap trung & cong doan OP29-1 véi tong
s6 tién 1a 75.000.000 dong. Thoi gian hoan vén 13 khoang thoi gian can dé khoan tiét
kiém rong hang thang bu dip hét khoan chi dau tu ban dau.

Thoi gian hoan von duge tinh nhu sau:

Téng chi phi dau tw __75.000.000
Tiét kiém rong hang thang  20.226.000

Thoi gian hoan vén = = 3,71 thang (3 thang 21 ngay)
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Tuy thoi gian hoan von 1y thuyét tinh toan dugc 1a khoang 3,71 thang (twong dwong
3 thang 21 ngay), nhung dé danh gia mot cach than trong, luin vin gia dinh thém thoi
gian dy phong do may moéc c6 thé khong van hanh lién tuc hodc phat sinh mét sb chi
phi nho trong qué trinh st dung. Vi viy, thoi gian hoan vén dugce diéu chinh thanh
khoang 4,35 thang (tirc 4 thang 10 ngay).

b. Ty suit hoan vén (ROI)

Ty suat hoan vén (Return on Investment — ROI) 13 mot chi s6 quan trong phan 4nh
hiéu qua dau tu, duoc tinh dua trén té)ng lo1 ich hang ndm thu duogc tur cac cai tién chia
cho chi phi dau tu ban dau, sau d6 nhan v6i 100% dé quy doi thanh ty 1& phan trim.
Trong trudng hop nay, tong lgi ich bao gdm toan bd khoan chi phi tiét kiém dugce nho
viéc giam nhan cong ¢ nhiéu céng doan (OP1, OP2, OP6, OP7, OP8, OP17, OPI8,
OP19), bén canh do 1a hi€u qua tu vi¢e tai bd tri cong vi¢e tai OP3 va OPS, cling nhu
viéc ap dung may ép ban tu dong tai cong doan OP29-1 — du khong lam gidm nhén cong

nhung gitip ting nang suat va tinh 6n dinh cta qué trinh san xuat.
Cong thure tinh ROI nhu sau:

_ Loiichrong hang nam
"~ Chiphidiutu

ROI X 100%

Trong do:

- Lot ich rong hang nam (sau khi trir chi phi van hanh may moc):

20.226.000 VND/thang x 12 = 242.172.000 VND/nam

- Chi phi dau tu cho may ép ban ty dong: 75.000.000 VND

_242.172.000

ROI = X 100% = 323%
75.000.000

Mic du mirc ROI 323%/nim 1a con s twong dbi cao, nhung trong thyc té, day 1a mot
két qua hoan toan hop 1y. Nguyén nhan 1a vi tong chi phi dau tu ban dau chi & murc
tuong ddi thap (75 triéu dong), trong khi loi ich mang lai hang thang 14 rd rang, 6n dinh
va c6 kha nang duy tri 1au dai. Hon nita, hau hét cac cai tién déu khong yéu cau dau tu
16n, chi can diéu chinh vé mat t6 chiic lao dong va phuong phap san xuét, giup ting hiéu
qua ma khong lam phat sinh chi phi dau tu dang ké.
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Nhu vy, ROI cao khong phai do tinh toan thiéu thuc té ma 1a két qua cia mot chuong

trinh cai tién chi phi thap, hiéu qua cao — mdt dac di€m di€n hinh ctia cac du an Lean

Manufacturing hoic Kaizen trong san xuat céng nghiép hién dai.

140,000,000

120,000,000

100,000,000

LY (VDY

20,000,000

60,000,000

40,000,000
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20,000,000
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75,000,000

88,710,000
£0,904,000

Hodn vin: 4,35 thing
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Hinh 6.4 Biéu dé thoi gian hodn vén

105,000,000,

B

B
106,000,000
75000,000

120,000,000

THCH GLAN [ THA NG
7
7
120,000,000
75,000,000

Phuong an cai tién ¢3 mang lai hiéu qua rd rét trén nhiéu phuwong dién, bao gdom chi phi,

nang suat va chat lugng san pham:

« Giam dugc 3 cong nhan tryc tiép trong diy chuyén san xuat, giup tiét kiém chi

phi nhan céng khoang 21 triéu déng mdi thang.

« Thoi gian hoan vén nhanh chéng, chi khoang 4,5 thang, véi ty sut hoan vén
(ROI) 1én dén hon 320%/nam, thé hién su hiéu qua kinh té rd rét ciia viéc dau tu.

« Cai tién quy trinh thao tac giup nang cao tinh chuyén nghiép va su hop 1y trong

phan bd cong viéce, gop phan tdi vu héa ning suét lao dong.

e Tang cuong do an toan lao dong, giam thiéu sai sot trong qua trinh san xuat, dong

tho1 nang cao sy hai long va tinh than lam viéc ctia cong nhan.
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KET LUAN

Sau qué trinh nghién ctru, khao sat va trién khai dé tai “Ung dung can bang chuyén
nang cao hiéu suit diy chuyén BOOMBOX3 BT tai Céng ty TNHH Pién Khi Quéc
Quang Viét Nam”, d6 4n da 1an luot trinh bay, phén tich va danh gia thyc trang, tir 6
xay dung cac giai phap cai tién thiét thuc va kha thi nham nang cao ning suat va hiéu

qua san xuat tai doanh nghiép.
Két qua dat dwoc gom cdc ndi dung chinh sau:

+ D3 hé théng hoa day du co s Iy thuyét vé quan 1y san xuat, do ludng hiéu suét,
phan tich thao tac va can bang chuyén.

+ Thuc hién khao sat thuc trang day chuyén lap rap san pham BOOMBOX3 BT
thong qua phuong phap do thoi gian, phan tich thao tac va so d6 hoa quy trinh.
Qua d6, xac dinh rd cac diém nghén, thao tac du thtra, su mat can doi gilta cac
cong doan va thoi gian nhan roi gy lang phi.

+ Dé xuat va trién khai cac giai phéap cai tién dua trén nguyén taic ECRS va k§ thuat
can bang chuyén, gitip rit ngan thoi gian thao tac, giam sd luong cong nhén, ting
murc do déng bo va hiéu qua st dung nguén luc.

+ Da tién hanh phan tich hiéu qua cai tién ca vé tai chinh (chi phi dau tu, tiét kiém
nhan cong, thoi gian hoan vén...)

Déng gop cia dé tai:

£ Gop phan nang cao ning luc san xuit cia doanh nghiép thong qua viéc chuin
hoa thao tac, t6i wu hoa bb tri cong doan va ting tinh dong bo cia diy chuyén.

£ Cung cip mot quy trinh tiép can bai ban va co thé ap dung lap lai cho cac day
chuyén twong tu trong cung hé thong san xuat.

+ Khing dinh vai trd va hiéu qua ctia phuong phap cin bang chuyén trong bdi canh

san xudt thi cong ban ty dong hién nay.
Kién nghi:

£ Doanh nghiép nén tiép tuc duy tri cong tac do ludng va danh gia hiéu suat dinh
ky, ddc biét trong cac ddy chuyén co tinh lap lai cao., can ting bude dau tu vao
thiét bi tw dong hoa dé giam phu thudc vao lao dong thu cong.

£ Nghién ciru mo rong phuong phép cai tién sang cic san pham tuong tu tiép tuc

céi tién layout theo huéng Lean Manufacturing.
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Phu luc I: Thoi gian lip rap trude cai tién

PHU LUC

STT Lanl | Lan2| Lan3| Lan4 | Lan5| Lan6| Lan7| Lan8| Lan9 | Lan10| Lanll| Lan12] Lan13| Lin14 | Lanl15
Subl 30.85 | 3099 30.83| 3092 | 30.77| 30.80 | 30.90| 30.89| 30.77 | 30.89 | 31.31| 3027 3094 | 30.18 | 30.19
OPI 2032 [ 209 206 2038 | 20.46| 20.87 | 21.10| 21.12| 2040 | 22.10| 2026 | 20.71| 2091 | 20.11 20.07
OP2 2227 | 22.17| 2143 21.21 22 2245 | 2222| 21.01| 2223 | 2251 227 | 21.68| 21.76 | 22.97 22.1

OP4 31.5 | 31.15| 3118 31.16 | 32.1| 31.67| 31.52| 31.18| 32.03| 30.60 | 31.07| 31.62| 30.78 | 3145 | 31.22
OP5 30.56 | 31.22| 3133 31.66 | 31.38| 3028 | 30.60| 30.58| 3220 | 30.79 | 30.53| 30.07| 31.99 | 31.63 30.42
OP6 30.16 | 30.7 | 3091 30.89 | 30.59| 30.35| 31.48| 3145 29.67 | 30.37 30.6 | 29.93] 29.66 | 30.67 30.6

OP7 3494 | 3469 349 3422 | 34.07| 34.12| 3541| 34.34| 3448 | 3449 | 3427 | 33.59| 33.66 | 34.46 | 3437
OP8 30.25 | 3032 30.94| 30.16 | 30.94| 29.90 | 29.70| 31.41| 30.75| 29.67 | 29.88| 30.58| 29.74 | 30.03 | 29.71
OP9 3127 | 3134 30.44 304 | 3059 31.66 | 30.98| 30.18] 31.18 | 29.83| 2998 | 31.13 304 | 30.6 30.67
OP10 29.7 | 28.84| 2891 | 31.04 | 2891| 2861 | 2933 30.07| 28.69| 28.59 28.9 | 2838| 30.11 | 28.89 | 29.47
OP11 36.17 | 36.41| 3591| 3576 | 36.1| 36.64| 36.85| 36.66| 3608 | 3670| 3576| 364 | 3633 | 3607 | 36.99
OPI12 364 | 37.12| 36.84| 37.18 | 36.67| 37.10 | 37.30| 37.02| 37.43| 3637 | 37.78| 3737| 377 | 368 37.93
OP13 37.56 | 3597 339 3598 | 3591 3559 | 3590| 36.70| 36.03| 36.80| 36.07| 35.12| 36.04 | 3689 | 36.65
OP14 3525 | 33.43| 33.47| 33.69 | 33.41| 33.19| 33.94| 34.04| 34.13| 33.35| 3324 33.02| 3329 | 3295 | 34.54
OP15 31.06 | 31.62| 3278 | 3247 | 32.87| 3202 | 31.27| 31.99| 32.00| 32.04| 3238| 3155 31.63 | 327 32.13
OP17 128 | 12.75 13 13.06 | 1324 1270 | 12.00] 12.98| 1336 | 13.01 | 13.17| 13.69| 1246 | 12.38 13.18
OP18 244 | 2469 24.75| 24.18 | 24.81| 24.86| 24.15| 24.24| 2546| 23.79 | 25.16| 25.32| 24.88 | 23.83 | 24.47
OP19 2556 | 2456 2791| 2453 | 2494 2567 | 2637| 2523| 2459 | 2592 | 25.02| 2524 2601 | 2476 | 25.71
OP20 4032 | 40.25 40 40.47 | 404 | 4090 | 4021| 4030 40.16 | 41.00| 40.01 | 40.15| 4026 | 4032 | 4023




OP21 34.34 34.16 34.33 33.66 34.21 34.13 33.38 33.86 | 33.31 34.11 34.62 34.52 33.07 3431 34.88
OP21-1 33.81 33.53 32.59 33.03 33.18 | 32.33 33.20 33.02 | 32.32 32.83 33.15 32.14 32.47 33.13 33.1
OP22 37.94 37.19 37.5 37.41 36.67 | 36.81 37.90 3692 | 36.47 36.42 37.33 37.31 37.99 36.54 37.77
OP23 34.57 35.19 34.85 36.94 3456 | 34.82 36.10 3532 | 3441 36.00 35.73 35.35 35.57 34.71 349
OP24 34.84 34,78 34.85 34.5 3498 | 34.05 35.27 35.73 | 34.28 33.79 34.19 35.1 34.8 34.17 35.1
OP25 35.51 35.74 37.47 35.62 36.77 | 3542 36.85 3592 | 37.21 35.76 36.11 37.02 35.32 35.25 36.84
OP26 31.28 31.81 32.44 32.94 32.31 32.67 32.29 32.74 | 31.85 32.40 31.31 32.96 31.98 32.61 31.53
OP27 34.55 34.66 34.59 34.81 3472 | 34.23 34.52 3498 | 34.25 34.43 35.1 34.53 33.65 33.83 35.39
T1 35.06 34.69 34.06 34.66 34 34.02 34.50 35.00 | 3547 33.79 34.88 34.73 33.62 33.81 34.69
OP28 39.53 39.69 39.72 39.94 39.84 | 39.49 39.43 40.74 | 39.45 39.33 40.3 39.22 40.14 40.26 40.24
OP29 33.93 34,71 34.15 3494 3496 | 35.15 34.88 3485 | 34.01 34.58 34.03 33.8 33.87 34.16 34
OP29-1 45.16 45.8 45.97 45.58 45.41 45.26 45.49 4478 | 46.32 46.42 44.65 45.98 46.43 45.69 46.1
OP30 30.06 30.94 30.53 30.63 30.66 | 29.90 29.88 30.04 | 30.85 29.96 29.65 29.41 30.02 29.96 29.89
OP31 35.32 35.37 35.35 35.22 35.65 35.05 34.99 3486 | 35.18 3541 35.05 34.79 35.28 35.17 34.66
OP32 30.45 30.66 33.28 31.22 31.24 | 31.70 31.76 32.27 | 30.59 30.44 31.68 32.18 31.82 30.37 31.95
OP33 3241 32.07 32.66 32.97 32.93 32.68 32.47 3344 | 32.92 33.51 32.05 32.37 33.57 31.81 32.74
T3 30.09 30.53 30.21 30.59 30.69 | 29.57 30.38 29.49 | 3048 31.11 30.03 31.15 30.68 31.07 30.63
T4 30.69 30.22 30.12 30.53 30.82 | 31.19 30.97 30.25 | 29.86 30.59 30.07 30.95 31.09 31.37 30.18
TS 33.47 33.10 33.16 32.28 32.85 33.12 32.77 33.19 | 33.11 33.18 32.45 33.58 32.04 33.34 33.94
T6 30.45 30.50 30.43 30.10 30.37 | 30.02 30.76 30.14 | 30.52 30.43 29.49 | 29.55 30.51 29.63 29.88
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STT | Lan16 | Lan17 | Lan18 | Lan19 | Lan20 | Lan2! | Lan22 | Lan23 | Lan24 | Lan25 |Lan26 | Lan27 | Lin28 | Lan29 | Lan 30
Subl | 31.73 | 31.16 | 30.17 30.93 3121 | 31.72 | 3048 | 31.52 | 30.59 31.3 30.25 | 30.04 | 30.12 30.27 30.31
OP1 | 20.53 | 20.98 | 20.23 20.38 20.4 2093 | 20.76 | 20.01 | 20.14 | 20.54 | 20.22 | 20.89 | 20.68 20.02 20.32
OP2 | 22.14 | 22.06 | 2261 21.84 | 2253 | 22.67 22 2254 | 22,67 | 2297 | 2295 | 2252 | 2222 22.14 22.5
OP4 | 3221 | 3236 | 3043 31.87 | 31.83 | 31.57 | 3085 | 31.32 | 31.58 | 3224 | 31.73 | 30.97 30.5 31.22 30.59
OP5 | 31.89 | 30.11 | 31.91 30.43 3193 | 3042 | 31.15 | 31.99 | 31.37 | 32.05 | 31.13 | 31.54 | 30.76 31.13 31.99
OP6 31 30.99 | 29.99 3098 | 31.58 | 29.67 | 3024 | 31.62 | 3047 | 3047 | 30.53 | 3041 | 30.61 29.81 31.29
OP7 | 33.8 | 34.63 | 34.64 33.65 34.1 35.09 | 3496 | 33.97 | 34.72 | 3432 | 33.71 | 3497 | 33.89 34.28 34.66
OP8 | 31.18 | 29.96 | 31.18 30.02 | 3099 | 3036 | 2994 | 30.06 | 3095 | 30.96 | 29.72 | 31.02 | 29.98 29.78 31.24
OP9 | 30.86 | 30.69 | 30.69 30.02 | 31.08 | 31.56 | 2995 | 3049 | 31.37 | 30.53 | 3091 | 30.59 | 30.92 30.37 30.64
OP10 | 28.64 | 28.51 | 30.02 28.44 | 2853 | 2882 | 2926 | 30.02 | 2934 | 29.48 28.7 | 29.64 | 29.49 29.5 29.36
OP11 | 3593 | 36.12 | 36.34 36.45 36.17 | 36.69 | 3572 | 36.65 | 35.66 36.3 3598 | 372 36.38 36.68 37.13
OP12 | 36.72 | 36.83 36.9 36.94 | 36.56 | 37.51 | 36.55 | 3754 | 3765 | 3776 | 37.87 | 36.13 | 37.37 36.04 36.17
OP13 | 36.78 | 36.54 | 35.05 3598 | 3552 | 35.71 36.6 | 35.89 | 35.95 36.2 3588 | 3528 | 36.15 35.66 35.56
OP14 | 3438 | 33.97 | 34.53 3407 | 33.82 | 3293 | 3447 | 3433 | 3478 | 34.29 339 | 3449 | 33.17 34.73 33.28
OP15 | 31.21 | 31.71 | 31.08 31.28 | 3253 | 32.83 | 32.64 | 3244 | 3164 | 3142 | 3186 | 31.1 31.74 31.57 31.01
OP17 | 12.08 | 12.85 12.4 12.02 13.71 1239 | 1347 | 1247 | 12.83 1205 | 13.01 | 13.63 | 12.94 12.5 12.9
OP18 | 24.43 | 24.18 | 23.66 25.19 24 2436 | 24.03 | 2486 | 2438 | 2492 | 24.04 | 24.13 | 2535 23.81 24.92
OP19 | 24.55 | 25.68 | 24.84 2549 | 2521 | 2635 | 2622 | 2533 | 2548 | 25.03 | 25.72 | 2628 | 25.14 26.41 25.92
OP20 | 40.73 | 41.99 | 41.73 4203 | 41.64 | 40.14 40.3 40.05 | 41.97 | 4185 | 40.89 | 4047 | 40.49 40.89 41.4
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OP21 34.51 34.89 33.32 33.97 33.5 3422 3491 3454 | 33.18 33.48 34.18 33.18 34.33 33.53 33.74
OP21-1 | 32.41 33.09 33.51 32.23 32.21 32.66 33.41 33.29 | 32.55 32.25 32.34 | 32.17 32.97 32.55 32.97
OP22 36.89 36.23 37.99 37.28 37.1 38.1 36.44 36.29 | 37.55 37.26 37.77 37.11 37.96 36.44 37.03
OP23 35.58 34.73 3431 35.66 34.72 36.1 35.04 35.06 | 34.82 35.55 34.72 35.05 3543 35.71 36.14
OP24 35.15 33.96 35.69 34.49 34.59 34.74 34.65 3456 | 35.58 35.28 34.5 34.69 34.98 33.83 35.38
OP25 36.94 36.14 359 36.76 35.24 36.35 37 36.08 | 36.88 36.6 36.91 35.84 35.35 36.97 36.44
OP26 31.62 32.26 32.21 33.03 32.94 33.2 32.77 31.89 | 32.25 31.64 32.19 31.63 324 32.93 31.44
OoP27 34.38 344 34.98 33.84 33.64 35.38 34.78 34.03 34.85 33.84 35.26 | 35.01 35.24 33.75 33.82

Tl 34.82 33.83 35.17 34.58 34.45 34.22 35.13 34,55 | 34.09 34.96 34.41 34.43 34.12 35.26 35.32
OP28 40.22 39.05 40.01 38.98 394 39.84 38.95 39.88 | 39.96 39.35 39.24 40.3 40.19 39.54 39.31
OP29 34.73 33.93 34.5 34.93 34.2 35.32 35.46 343 35.04 35.58 3454 | 35.02 34.88 34.61 35.38
OP29-1 | 45.75 45.46 45.1 45.18 44.8 44.7 44 .87 4483 | 44.88 45.54 46.07 46 46.6 44.73 45.45
OP30 30.38 29.65 29.63 29.82 31.08 30.6 30.21 3099 | 29.94 29.85 30.14 | 29.85 30.09 30.59 29.92
OP31 34.72 34.5 34.77 36.17 34.82 35.91 34.96 34,55 | 34.78 35.37 34.41 34.45 35.14 35.87 34.48
OP32 32.03 31.79 32.25 31.61 30.87 32.06 32.05 3149 | 31.71 31.83 31.94 | 31.55 30.95 30.96 31.99
OP33 32.31 33.03 33.23 32.86 33.28 32.22 32.68 32.03 32.11 32.56 32.39 32.54 32.7 32.36 33.05

T3 29.49 30.11 30.29 31.31 30.22 29.83 29.52 30.96 | 30.21 29.37 29.47 31.12 31.28 30.17 29.62

T4 30.76 29.92 31.52 31.06 30.12 31.47 30.41 3096 | 31.44 30.15 29.91 30.37 30.33 30.7 30.9

TS 32.24 32.32 33.82 33.17 32.23 33.44 33.22 3298 | 32.18 32.65 334 32.49 33.1 33.65 32.64

T6 29.73 29.92 30.5 30.77 30.86 31.28 31.06 30.61 29.39 31.36 31.03 30.36 31.06 29.8 29.98
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Phu luc II: Thoi gian déng goi trude cai tién

STT Lanl| Lan2| Lan3| Lan4 | Lan5| Lan6| Lan7| Lan8| Lan9| Lan10| Lan1l| Lan12] Lan13]| Lin14 | Lan 15

OP1 3337 | 3338 | 3335 | 33.88 | 33.51 | 33.27 | 33.36 | 33.69 | 33.49 | 3344 | 33.07 | 33.77 | 33.01 34.37 34.4

OP2 28.57 | 28.59 | 28.79 | 29.28 | 28.53 | 28.00 | 27.93 | 29.43 | 28.56 | 28.46 | 28.84 | 29.45 | 2899 | 2791 29.57

OP3 2435 | 2469 | 25.12 | 2497 | 23.64 | 2433 | 2521 | 23.90 | 24.86 | 2438 | 24.66 | 2438 | 2497 | 24.12 | 24.54

OP4 35.6 | 36.08 | 37.97 | 3736 | 3726 | 37.34 | 3690 | 37.67 | 37.12 | 36.99 | 37.66 | 37.05 | 36.25 36.37 36.51

OP5 5591 | 55.17 | 55.97 | 57.82 | 5537 | 56.62 | 55.53 | 55.54 | 55.86 | 56.92 | 5543 | 5645 | 57.02 56.76 56.25

OP6 30.18 | 30.56 | 30.03 | 29.84 | 28.63 | 29.69 | 29.46 | 29.01 | 29.61 | 29.66 | 30.24 | 2875 | 30.64 | 29.65 29.74

OP7 1891 | 19.04 | 18.88 | 1926 | 1939 | 19.68 | 18.44 | 19.52 | 19.53 | 1937 | 19.42 | 18.66 | 20.17 18.47 19.28

OP8 30.97 | 3191 | 3274 | 32.86 | 32.13 | 31.90 | 31.25 | 3127 | 32.51 | 3243 | 32.16 | 31.83 32.2 31.54 31.82

OP9 31.75 | 31.63 | 31.87 | 32.01 | 31.99 | 32.00 | 32.30 | 31.85 | 32.02 | 32.03 | 31.96 | 3248 | 31.74 | 32.65 32.76
OP10 3551 | 35.89 | 35.73 | 35.67 | 35.89 | 35.96 | 35.25 | 35.98 | 34.85 | 35.35 | 3551 | 36.44 36.2 35.69 36.43

STT Lan16 | Lan17 | Lan18 | Lan19 | Lan20 | Lan21 | Lan22 | Lan23 | Lan24 | Lan25 | Lan26 | Lan27 | 13n28 | Lan29 | Lan 30
OP1 3399 | 33.59 [ 33.09 | 3445 34.18 33.9 33.71 3442 | 3323 | 33.11 | 3339 | 34.17 3327 | 34.19 34.06
OP2 29.11 | 27.99 | 29.06 | 29.52 28.85 | 2947 | 2797 | 28.16 | 27.98 | 2886 | 29.54 | 29.03 29.49 | 2892 | 28.12
OP3 2542 | 2496 | 25.06 | 25.46 2543 | 2436 | 2446 | 2515 | 23.86 | 2439 | 2548 | 24.14 | 23.72 | 23.66 | 23.88
OP4 36.94 37.6 | 3736 | 36.41 36.41 36.43 | 37.14 | 37.08 37.3 36.11 | 37.59 | 37.81 36.97 36.11 36.77
OP5 56.38 | 57.06 | 55.72 | 56.96 55.16 | 56.64 | 56.17 | 55.09 56.8 5525 | 56.88 | 55.11 55.56 | 55.95 57.04
OP6 30.19 | 29.17 | 30.41 28.9 3043 | 2894 | 29.62 | 29.97 | 2991 30.1 30.63 | 30.08 30.66 | 30.64 | 29.13
OP7 19.09 | 18.48 | 18.21 18.69 18.42 1932 | 18.66 19.72 | 20.15 | 19.31 19.1 19.4 19.68 18.94 19.79
OP8 3248 | 3249 | 32.75 | 31.85 31.11 31.63 | 31.79 | 3125 32.7 32.56 | 3234 | 32.77 32.97 31.6 32.23
OP9 31.86 | 32.81 | 31.25 32.4 3098 | 31.87 | 32.01 31.82 | 3293 | 3237 | 316l 31.4 32.46 | 31.16 31.67
OP10 3597 | 3621 | 3487 | 36.06 35.5 3525 | 3524 | 36.51 36.01 | 36.49 | 34.67 | 35.92 36.08 | 35.19 36.07
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Phu luc III: Thoi gian Idp rap sau cai tién

STT Lanl| Lan2| Lan3| Lan4 | Lan5| Lan6| Lan7| Lan8| Lan9| Lan10| Lan1l1| Lanl12| Lan13]| Lini14 | Lanl5
Subl | 3085 | 30.99 [30.8275| 30.915 |30.7725 | 30.80 | 30.90 | 30.89 | 30.77 | 30.89 | 31.31 | 3027 | 3094 | 30.18 | 30.19
OP1 4192 | 4125 | 41.74 | 4156 | 4131 | 41.82 | 41.63 | 41.11 | 4197 | 41.77 | 4152 | 4124 | 4186 | 41.66 | 4145
OP2 31.5 | 31.15 | 31.18 | 31.16 32.1 31.67 | 31.52 | 31.18 | 32.03 | 30.60 | 31.07 | 31.62 | 30.78 | 31.45 | 3122
OP4 | 3056 | 31.22 | 3133 | 31.66 | 31.38 | 3028 | 30.60 | 30.58 | 3220 | 30.79 | 30.53 | 30.07 | 3199 | 31.63 | 30.42
OP5 | 30.16 | 30.7 | 3091 | 30.89 | 30.59 | 3035 | 31.48 | 31.45 | 29.67 | 3037 | 30.6 | 29.93 | 29.66 | 30.67 30.6

OP6 | 34.94 | 34.69 | 34.9 3422 | 34.07 | 34.12 | 3541 | 3434 | 3448 | 3449 | 3427 | 3359 | 33.66 | 34.46 | 34.37
OP7 | 3025 | 3032 | 3094 | 30.16 | 3094 | 2990 | 29.70 | 31.41 | 30.75 | 29.67 | 29.88 | 30.58 | 29.74 | 30.03 | 29.71
OP8 | 3127 | 3134 | 30.44 30.4 30.59 | 31.66 | 30.98 | 30.18 | 31.18 | 29.83 | 29.98 | 31.13 30.4 30.6 30.67
OP9 207 | 2884 | 2891 | 31.04 | 2891 | 28.61 | 2933 | 30.07 | 28.69 | 2859 | 289 | 2838 | 30.11 | 28.89 | 29.47
OP10 | 36.17 | 36.41 | 3591 | 35.76 36.1 36.64 | 36.85 | 36.66 | 36.08 | 36.70 | 35.76 | 36.4 36.33 | 36.07 | 36.99
OPl11 364 | 37.12 | 36.84 | 37.18 | 36.67 | 37.10 | 37.30 | 37.02 | 3743 | 3637 | 37.78 | 37.37 37.7 36.8 37.93
OP12 | 3756 | 3597 | 33.9 3598 | 3591 | 3559 | 3590 | 36.70 | 36.03 | 36.80 | 36.07 | 35.12 | 36.04 | 36.89 | 36.65
OP13 | 3525 | 3343 | 3347 | 33.69 | 33.41 | 33.19 | 33.94 | 34.04 | 34.13 | 3335 | 3324 | 33.02 | 3329 | 3295 | 34.54
OP14 | 31.06 | 31.62 | 32.78 | 32.47 | 32.87 | 32.02 | 31.27 | 31.99 | 32.00 | 32.04 | 3238 | 31.55 | 31.63 32.7 32.13
OP15 | 36.56 | 3623 | 36.74 | 36.64 | 3642 | 3638 | 36.56 | 36.19 | 36.65 | 36.82 | 3643 | 3637 | 36.61 | 3678 | 36.55
OP17 | 3731 | 37.15 | 37.57 | 37.44 372 | 3738 | 3732 | 37.64 | 3743 | 3729 | 37.17 | 3738 | 37.55 | 3728 | 37.78
OP18 | 4032 | 4025 40 40.47 404 | 4090 | 40.21 | 4030 | 40.16 | 41.00 | 40.01 | 40.15 | 4026 | 4032 | 4023
OP19 | 30.85 | 30.99 |30.8275| 30.915 |30.7725 | 30.80 | 30.90 | 30.89 | 30.77 | 30.89 | 31.31 | 3027 | 3094 | 30.18 | 30.19
OP20 | 41.92 | 4125 | 41.74 | 4156 | 4131 | 41.82 | 41.63 | 41.11 | 41.97 | 41.77 | 4152 | 4124 | 41.86 | 41.66 | 4145
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OP21 31.73 31.16 30.17 30.93 31.21 31.72 30.48 31.52 | 30.59 313 30.25 30.04 30.12 30.27 30.31
OP21-1 41.72 41.31 41.17 41.93 41.3 41.68 41.48 41.34 | 41.85 41.55 41.12 | 41.73 41.23 41.61 41.39
OP22 32.21 32.36 30.43 31.87 31.83 31.57 30.85 31.32 | 31.58 32.24 31.73 30.97 30.5 31.22 30.59
OP23 31.89 30.11 3191 30.43 31.93 30.42 31.15 31.99 | 31.37 32.05 31.13 31.54 30.76 31.13 31.99
OP24 31 30.99 29.99 30.98 31.58 | 29.67 30.24 31.62 | 3047 30.47 30.53 30.41 30.61 29.81 31.29
OP25 33.8 34.63 34.64 33.65 34.1 35.09 34.96 33.97 | 34.72 34.32 33.71 3497 33.89 34.28 34.66
OP26 31.18 29.96 31.18 30.02 30.99 | 30.36 29.94 30.06 | 30.95 30.96 29.72 31.02 29.98 29.78 31.24
OP27 30.86 30.69 30.69 30.02 31.08 | 31.56 29.95 3049 | 31.37 30.53 30.91 30.59 30.92 30.37 30.64

T1 28.64 | 28.51 30.02 28.44 28.53 | 28.82 29.26 30.02 | 29.34 29.48 28.7 29.64 29.49 29.5 29.36
OP28 35.93 36.12 36.34 36.45 36.17 | 36.69 35.72 36.65 | 35.66 36.3 35.98 37.2 36.38 36.68 37.13
OP29 36.72 36.83 36.9 36.94 36.56 | 37.51 36.55 37.54 | 37.65 37.76 37.87 36.13 37.37 36.04 36.17
OP29-1 36.78 36.54 35.05 35.98 35.52 | 35.71 36.6 35.89 | 35.95 36.2 35.88 35.28 36.15 35.66 35.56
OP30 34.38 33.97 34.53 34.07 33.82 | 32.93 34.47 34.33 34.78 34.29 339 34.49 33.17 34.73 33.28
OP31 31.21 31.71 31.08 31.28 32.53 32.83 32.64 3244 | 31.64 31.42 31.86 31.1 31.74 31.57 31.01
OP32 36.19 36.85 36.28 36.34 36.56 | 36.67 36.13 36.72 | 36.24 36.58 36.34 | 36.68 36.15 36.49 36.88
OP33 37.69 37.49 37.33 37.25 37.57 | 37.13 37.65 37.12 | 37.37 37.58 37.25 37.79 37.62 37.15 37.43

T3 40.73 41.99 41.73 42.03 41.64 | 40.14 40.3 40.05 | 41.97 41.85 40.89 | 40.47 40.49 40.89 41.4

T4 31.73 31.16 30.17 30.93 31.21 31.72 30.48 31.52 | 30.59 31.3 30.25 30.04 30.12 30.27 30.31

TS 41.72 41.31 41.17 41.93 41.3 41.68 41.48 41.34 | 41.85 41.55 41.12 | 41.73 41.23 41.61 41.39

T6 32.21 32.36 30.43 31.87 31.83 31.57 30.85 31.32 | 31.58 32.24 31.73 30.97 30.5 31.22 30.59
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Phu luc IV: Thoi gian déng goéi sau cai tién

STT Lanl| Lan2| Lan3| Lan4 | Lan5| Lan6| Lan7| Lan8| Lan9| Lan10| Lan1l| Lan12] Lan13]| Lin14 | Lan 15

OP1 3337 | 3338 | 33.35 | 33.88 | 33.51 | 3327 | 33.36 | 33.69 | 33.49 | 33.44 | 33.07 | 33.77 | 33.01 34.37 34.4

OoP2 28.57 | 2859 | 28.79 | 29.28 | 28.53 | 28.00 | 27.93 | 29.43 | 28.56 | 28.46 | 28.84 | 2945 | 2899 | 2791 29.57

OP3 3752 | 38.19 | 3847 | 37.69 | 37.83 | 37.96 | 38.24 | 37.54 | 38.39 38 37.95 | 3821 | 38.11 38 37.69

OP4 356 | 36.08 | 37.97 | 3736 | 3726 | 37.34 | 36.90 | 37.67 | 37.12 | 36.99 | 37.66 | 37.05 | 3625 | 3637 | 365l

OP5 36.55 | 37.25 | 36.92 | 36.74 | 36.88 37 36.61 | 36.94 | 36.77 | 36.89 | 37.12 | 36.68 | 36.54 | 36.89 37

OP6 38.85 | 38.52 | 38.04 38.6 | 3846 | 3838 | 38.08 | 38.33 | 3822 | 38.14 | 3825 | 3892 | 38.71 3849 | 38.83

OP7 37.16 | 36.43 | 36.74 | 37.06 | 36.48 | 36.56 | 36.38 | 36.92 | 36.87 | 36.92 | 36.68 | 36.61 | 37.08 36.9 36.92

OP8 31.75 | 31.63 | 31.87 | 32.01 | 31.99 | 32.00 | 32.30 | 31.85 | 32.02 | 32.03 | 3196 | 3248 | 31.74 | 32.65 | 32.76

OP9 3551 | 3580 | 3573 | 35.67 | 35.89 | 3596 | 3525 | 3598 | 34.85 | 3535 | 3551 | 3644 | 362 35.69 | 36.43
OP10 3337 | 3338 | 33.35 | 33.88 | 33.51 | 3327 | 33.36 | 33.69 | 33.49 | 33.44 | 33.07 | 33.77 | 33.01 34.37 34.4

STT Lan16 | Lan17 [ Lan18 | Lan19 | Lan20 | Lan21 | Lan22 | Lan23 | Lan24 | Lan25 | Lan26 | Lan27 | [in28 | Lan29 | Lan 30
OP1 3399 | 33.59 [ 33.09 | 3445 34.18 33.9 33.71 | 3442 | 3323 | 33.11 | 3339 | 34.17 | 3327 | 3419 | 34.06
OoP2 20.11 | 27.99 | 29.06 | 29.52 | 28.85 | 29.47 | 2797 | 28.16 | 2798 | 2886 | 29.54 | 29.03 | 29.49 | 2892 | 28.12
OP3 3755 | 37.64 | 37.88 | 37.72 3795 | 3826 | 37.81 | 38.13 | 37.64 38 37.17 | 3893 | 37.94 | 3747 | 37.13
OP4 36.94 | 37.6 | 3736 | 36.41 3641 | 3643 | 37.14 | 37.08 37.3 36.11 | 37.59 | 37.81 36.97 | 36.11 36.77
OP5 36.9 37.1 | 36.67 | 36.77 36.54 | 3689 | 3691 | 3672 | 37.13 | 36.84 | 36.62 | 36.95 | 3672 | 3687 | 3691
OP6 38.34 | 3836 | 38.11 | 38.36 38.2 38.81 | 38.61 | 3865 | 38.13 | 3887 | 38.62 | 3884 | 3819 | 30.64 | 3893
OP7 36.55 36.7 | 36.61 | 3681 36.79 | 36.58 | 36.64 | 36.75 | 3692 | 36.89 | 36.65 | 36.69 | 36.72 | 36.84 | 36.79
OP8 31.86 | 32.81 | 31.25 32.4 3098 | 31.87 | 32.01 | 31.82 | 3293 | 3237 | 31.61 31.4 3246 | 31.16 | 31.67
OP9 3597 | 3621 | 34.87 | 36.06 35.5 3525 | 3524 | 36.51 36.01 | 3649 | 34.67 | 3592 | 36.08 | 35.19 | 36.07
OP10 3399 | 33.59 | 33.09 | 3445 34.18 33.9 33.71 | 3442 | 3323 | 33.11 | 3339 | 34.17 | 3327 | 3419 | 34.06
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