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Nghién ciru dé xudt phwong phdp tich hop mé hinh Idp trinh tuyén
tinh s6 nguyen hoNn hop (MILP) va phdn tich ché dé 16i va tac dong
(FMEA) nham t6i wu héa hé thong logistics lanh tai Cong ty Co phan Ché
bién Thity san A. MILP duwoc dap dung dé toi uu hoa chi phi van chuyen va
gidm phat thai CO: trén 5 tuyén dwong thuc té; FMEA dwoc trién khai dé

nhdn dién va kiém sodt 10 rii ro vin hanh chinh. Két qua cho thdy gidi

Tir khoa: Logistics lanh
logistics xanh, moé hinh
MILP, phan tich rii ro
16i wu héa

phap giup giam 12,03% chi phi vgn hanh va 1,51% luong khi thai CO..
' Nghién ciru gép phan khdng dinh hiéu qud ciia cdch tiép cdn tich hop
MILP-FMEA trong t6i wu héa logistics lanh, hudng téi phdt trién bén
* vitng va tang nang luc canh tranh cho doanh nghiép.

1. PAT VAN PE
1.1. Boi canh nghién ctru

Trong bdi canh toan cau hoa va hoi nhap
kinh té, nganh thiry san Viét Nam déng vai tro
quan trong trong nén kinh té, dic biét 1a linh
vuc xuat khau [1, 2]. Theo Hiép hoi Ché bién
va Xuét khau Thay san Viét Nam (VASEP),
kim ngach xuat khau thuy san nam 2024 udc
dat hon 10 ty USD, trong d6 tom chiém ty
trong 16n. Séc Trang (nay thugc TP. Can Tho)
12 mot trong nhirng tinh dan dau vé san luong
t6m, voi nhidu doanh nghiép ché bién va xuat
khau quy mé 1én, trong d6 Cong ty Co phan
Ché bién Thuy san A dong vai trd quan trong
trong chudi cung trng thity san Viét Nam.

Hé thong logistics lanh 1 yéu t6 then chdt
trong chudi cung tmg thily san, gitip dam bao
chat luong san pham tir khau thu mua nguyén
lidu, ché bién, bao quan dén van chuyén [3].
Tuy nhién, su phat trién cua chudi cung tGng
lanh tai Viét Nam van d6i mat véi nhiéu thach
thirc 16n [4, 5], bao gdm:

- Chi phi van hanh cao do duy tri kho lanh,
vén tai lanh va kiém soat nhiét do nghiém ngat.

- Tuyén duong van chuyén chua tdi uu,
gay lang phi tai nguyén va gia tang thoi gian
giao hang.

- Rui ro trong van hanh nhu héng héc
phuong tién, mat dién dot xuat, nhiét do bao
quan khéng 6n dinh, anh huéng nghiém trong
dén chét luong san pham.

- Tac dong modi truong lon, do nganh
logistics lanh tiéu ton nhiéu ning luong, gop
phan vao phat thai CO, dang ké.

Viéc t6i uu hoa hé thong logistics lanh trd
thanh nhiém vu cép thiét nham nang cao hi¢u
qua hoat dong ctia doanh nghiép, gidm chi phi
va tang strc canh tranh trén thi trudng qudc té.

1.2. Khoang trong nghién ciru

Du d3 c¢6 nhidu nghién ciru vé t6i wu hoa
chudi cung ung lanh, nhung phan Ién tap

trung vao:

- T6i wu hoa van tai lanh [6].
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- Ung dung hé théng ra quyét dinh theo
thoi gian thuc dé giam hao hut san pham [7].

- Phan tich rui ro trong logistics lanh [8].

Tuy nhién, chua c6 nghién clru nao tich
hop ddng thoi hai phuong phap t6i wu hoa
tuyén duong (MILP) va quan Iy rai ro
logistics (FMEA) trong bdi canh cu thé cua
mot doanh nghiép ché bién thily san tai Viét
Nam. Ngoai ra, cac nghién cuu trudc day
chua tap trung khai thac mdi quan hé giira tdi
uu hoa chi phi van tai va muc tiéu giam khi
thai CO,.

Viéc tich hgp mé hinh MILP va phuong
phap FMEA tao ra cach tiép can dong thoi
cho hai muc tiéu quan trong: t6i wu héa chi
phi van tai va giam thiéu rai ro van hanh. Pay
12 hudng tiép can chua dugc khai thac nhiéu
trong bdi canh logistics lanh thuy san tai Viét
Nam. Viéc két hop nay khéng chi mo rong
pham vi nghién ctru trong linh vuc t6i uvu hoa
chudi cung tmg lanh, ma con déng gop vao xu
hudng quan 1y logistics mgt cach toan dién va
bén vitng hon.

1.3. Muc tiéu nghién ctru

Duya trén khoang tréng nghién ctu da
xé4c dinh, nghién ctru nay huéng dén ba muc
tiéu chinh:

- Téi wu hoa tuyén duong van chuyén,
giip giam chi phi van tai va thoi gian giao
hang bang cach ap dung mo6 hinh MILP.

- Panh gia va kiém soat rui ro logistics
lanh thong qua phuong phap FMEA, nhim
xac dinh cac rai ro van hanh anh hudng dén
chat luong san pham va d& xudt giai phap
khic phuc.

- Giam thiéu tic dong moi truong, hudng
dén logistics xanh bang cach can bang gitra to1
uu hoa chi phi vén tai va gidm khi thai CO,,

1.4. Y nghia ciia nghién ciru

Nghién ciru khéng chi gitp Cong ty Co
phan Ché bién Thay san A nang cao hiéu qua
logistics lanh, ma con dong gop vao su phat
trién chung cta chudi cung tmg thity san Viét

Nam. I~<ét qua nghién ctru cung cép giai phap
thuc tién giap doanh nghiép:

- Giam chi phi van chuyén théng qua tbi
uu hoa tuyén duong.

- Giam rai ro van hanh, dam bao tinh 6n
dinh va an toan cho chudi cung tng.

- Thuc déy logistics xanh, gop phan giam
phat thai khi nha kinh va phat trién bén viing.

V6i nhitng loi ich nay, nghién cou dong
val trd quan trong trong viéc nang cao nang
luc canh tranh ctia doanh nghiép trén thi
truong qudc té va thuc day su phat trién cua
nganh thuy sadn Viét Nam trong tuong lai.

2. PHUONG PHAP NGHIEN CUU
2.1. Dir liéu va phwong phap thu thap

Nghién ctru nay str dung phuong phap thu
thap va phan tich dir liéu thuc té tir Cong ty
C6 phan Ché bién Thuy san A, bao gom:

- Théng tin vé tuyén duong van chuyén,
bao gobm khoang cach, thoi gian di chuyén va
chi phi logistics.

- Céc rii ro van hanh trong hé théng
logistics lanh nhu héng hoc phuong ti€n, mat
dién, bién dong nhiét d bao quan.

- Tac dong moi truong, do ludong qua
luong khi thai CO, tir hoat dong van tai.

Dir liéu dugc thu thap tir hé théng quan 1y
van tai cia cong ty, két hop véi khao sat thuc
té va phong van chuyén gia logistics dé dam
bao tinh chinh x4c va day du.

2.2. M hinh t6i wu héa vén tii lanh

Nham can bang giita hai muc tiéu vé chi
phi va mdi trudong, bai toan dugc xay dung
du6i dang mé hinh MILP dé x4c dinh cac
tuyén dudng van chuyén tir nha cung cap dén
nha may san xuat [9]. Myc tiéu cia mé hinh 1a
giam thiéu tong chi phi van tai va lugng khi
thai CO, tir phuong tién van chuyén. Mot sb
gia dinh dugc xem xét cho mo hinh nhu sau:
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- Tai trong cua xe 1a biét trude va bang stc
chura cua xe.

- Tong nhu cau lay hang trén mdi tuyén
khong dugc vuot qué suc chira cua xe.

- Xe di chuyén tr nha may dén cac diém
nha cung cap va quay tr¢ vé nha may.

- Nhu céu liy hang tir nha cung cap duogc
xac dinh theo thang.

- Trong moi thoi ky, nhu cau duoc dua ra
va xac dinh.

- Tinh trang hu hong cua phuong tién 1a
khong dugc dé cap.

Céc chi sd, tham sd va bién quyét dinh,
dugc str dung cho md hinh todn hoc cua bai
toan tdi wu hoa dinh tuyén tuyén duong cua
chudi cung tmg lanh, dugc xay dung nhu sau:

2.2.1. Tap hop

N: tip hop cac diém nha cung cip; trong
do, 0 1a nha may san xuat (i, j = 0,1,2,...N)

M: tap hop cac xe tai (k=1,2,3,...M)
2.2.2. Tham s6

di: nhu ciu tai diém i (tan)

Qi tai trong cua xe tai k (tin)

p: chi phi ¢ dinh trén mbi don vi khoang
cach cua xe tai k (VND/km)

¢ chi phi bién déi trén mdi don vi
khoang cach cua xe tai k (VND/km)

7 d;j: khoang cach di chuyén tr diém i dén
diem j (km)
t;: thoi gian di chuyén tir diém i dén diém
j (km)
~ [ei, i]: thoi gian som nhit va tré nhat dé
lay hang tai diém 1 (gio)
si: thoi gian phuc vu tai diém i (gio)
g thoi gian cho phép 1i xe tbi da cua xe
tai k (gio)
ffy: lugng nhién li€u ti€u thu cia xe tai k
khi day tai (lit’km)
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fng: luong nhién li¢u ti€u thy cua xe tai k
khi khong tai (lit’km)

wk:hé s phat thai CO, (kg CO/lit)
2.2.3. Bién quyét dinh

ng bang 1 néu xe tai k duoc st dung cho
tuyen duong tir diém i dén diém j; nguoc lai
bang 0

Y thoi gian xe tai k bat dau phuc vu tai
diem i (gio)

Fij: khéi luwong hang hoa xe tai k van
chuyén tir diém 1 dén di€m j (tan)

2.2.4. Ham muc tiéu

Ham muc tiéu (Z1) nham muc tiéu t6i
thiéu tong chi phi van chuyén bao gém: chi
phi van chuyén giita cac dia diém va chi phi
c¢b dinh cta mdi chuyén di.

MinZ, = i

i=0 j=0 k=1

X, (e P )% xd;

Ham muc tiéu (Z2) nham muc tiéu t6i
thieu tong luong khi thai CO, thong qua
luong khi thai do ti€u hao nhién li¢u cua xe tai

phat ra trong qud trinh van tai
xE
MinZ,= ZZZX xd; x| fn, +( ) K ew
i=0 j=0 k=1 i

2.2.5. Rang bugc

_- Rang bugc (1) va (2) dam bao moi dia
diém chi dugc phuc vu mot lan duy nhat va
boi1 mot xe tai k duy nhat.

N
z —1V1eN1¢OV1¢J (1)

=0

LR

M
ZX =1vjeN,j=0,Vi#j )

k=

L=

- Rang budc (3) va (4) quy dinh phuong
tién xuat phat tir nha may san xuit va quay vé
nha méay san xudt sau khi két thuc tuyén
duong 1iy hang.

N
D Xy =1VkeM 3)

j=
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N
ZXmk =1VvkeM (4)

i=1
- Rang budc (5) va (6) quy dinh sy lién tuc
cua cac diém lay hang.
N N
D X =2 X =0 Vie N,Vke M, Vi ]
=0 =0

M M
ZXijk +Zink <lvi,jeN,Vi#]j (6)
) pry

- Rang budc (7) va (8) dam bao khong co
xe tai nao co thé bi qua tai trong.

X xq 2E; vi,je N,vke M (7)
N N
> dx) X, <q, VkeM (8)
i=1 =0

- Rang budc (9), (10) va (11) quy dinh vé
luong van chuyén va nhu cau lay hang tai moi
dia diém.

N N N
Z Fjik + di X ZXijk :z Fijk
i=0 i=0 i=l

Vije N,Vke M,Vi=#j 9)
Ejk ZXijkxdiVi,jEN,VkEM (10)

N M N M
ZFjik_ ZFijk =d; VieN (11)

=0 k=1 =0 k=1

- Rang budc (12), (13) quy dinh vé mbi
quan hé thoi gian giita thoi gian 1ay hang tai
dja diém nha cung cép lién tiép trén mdi tuyén
duong van chuyén va dam bao thoi gian nim
trong khoang thoi gian cho phép.

Yy s+t <Y, +gk><(1—Xijk)

Vi,je N,Vke M (12)

Y, <g VkeM (13)

_- Rang budc (14), (15) quy dinh moi dia
diém lay hang phai dugc phuc vu trong
khoang thoi gian cho phép.

& <Y, VieN,VkeM,i=0 (14)

L >Y, +S vieN,vkeM,i#0 (15)

Mo hinh da muc tiéu:

YAS: (16)

MinZ=Z7 17
G (17)

Trong d6, €1a gii han trén cta cua Z;

2.3. Phan tich rii ro trong logistics
bang FMEA

Dé danh gia va quan 1y rui ro trong hé
thong logistics lanh, nghién ctu ap dung
Phan tich Ché d6 Ldi va Tac dong (FMEA)
nham xac dinh céc rai ro chinh, danh gia
muc d§ anh hudng va dé xuat giai phap giam
thiéu [10].

2.3.1. Cac tiéu chi danh gid rui ro

Rui ro trong hé thdng logistics lanh dugc
danh gia dya trén ba ti€u chi chinh:

- Mirc d6 nghiém trong (Severity - S):
banh gia muc d6 anh hudng khi sy co xay ra.

- Tan suat xay ra (Occurrence - O): Xac
suat xuat hién cua rui ro trong thyc te.

- Muc do phat hién (Detection - D): Kha
ning phat hién va kiém soat rui ro truéc khi
gay anh hudng 16n.

Mbi tiéu chi dugc danh gid trén thang
diém tir 1 dén 10, sau d6 chi s6 wu tién rui ro
(RPN - Risk Priority Number) dugc tinh theo
cong thuc:

RPN=SxOxD (18)

Nhiing rti ro c6 RPN cao s€ dugc uu tién
xu ly dé giam thiéu tac dong dén h¢ thong
logistics.

2.3.2. Két qua ddnh gid riii ro

Viéc danh gia cac chi s6 S, O va D trong
phuong phdp FMEA dugc thuc hién dua trén
dir liéu thyc té vé logistics va van tai, két hop
v6i lich str su cb va théng ké trong nganh thuy
san, cung voi kinh nghiém van hanh thuc té
ctia doanh nghiép. Nhitng yéu té nay cung cp
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co sO dé xac dinh muc do rui ro, gitp doanh  hop. K&t qua tinh todn cu thé cua cac chi so

nghi¢p dua ra cac gidi phap ki€ém soat phu

Bang 1. Két qua tinh toan RPN

nay dugc trinh bay trong bang sau.

Micdp Tin ¢
STT Rui ro Nguyén nhan Hau qua nghiém s1£at ph;it RPN
trong xa hién
S ra (O ;
® ra©
Hone hoc Xe cli, bao tri Tri hoan giao
1 o fn s, Kkhong  ding hang, tang chi 8 6 5 240
PRIORS B dinh ky phi van tai
H@ thong L3i hé thing Nguy?n heuA bi
lam lanh N <, hu héng, khong
2 .2 lam lanh, mat o 2 9 7 7 441
khong 6n dicn dat ti€u chuan
dinh i xuat khau
z ~ Xe dong duc, Tang thoi gian
3 T.a © ngl}en cong trinh sira van chuyén, hao 6 7 5 210
giao thong - £ A A
chira ton nhién liéu
Tai nan eiao Thoi tiét xdu, Nguy co mat
4 1 nan g 16i ky thuat hang, thiét hai vé 9 5 4 180
thong n A e
phuong tién ngudi va tai san
Bdo quan kém,
Hao hut thot Aglan VE:IP GlamA chit luc,vmg
5 nouvén licu chuyén dai, nguyén li¢u, tang 8 7 7 392
BUYERTCY  hhist do khong  ty 1& hao hut
on dinh
Tiép xtc véi
Nhiém n . \ . .
khudn trong moi truong Hang bi nh1en}
6 s khong dam khuan khong thé 9 8 8 576
qua trinh \ \ ,
vin chuyén bao an  toan su dung
: thuc pham
Bién dong Thi truong Tang chi phi van
7 gid nhién xdng dau bién hanh, gidam lgi 7 7 4 196
liéu dong nhuén
Tan sudt st Chi phi stra chita
2 C}’ll phi bao ang phuong cao, gay gian 6 6 5 130
tri cao tién cao, hao doan hoat dong
mon nhanh van tai
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Micdp Tin hgc
STT  Riiiro  Nguyénnhin  Hauqua  Popiem suat o RPN
trong xay .n
® ra@© "
(D)
~ Lai xe thiéu Ty 1& sai sot
9 Tai x¢& thiéu kiph nghiém trong van hanh 7 6 6 250
kinh nghiém diéu khién xe cao, tang nguy
tai lanh co tai nan
Sai sot trong Iljigi? }:/;Ieln Nguyén li¢u
10 kiém tra m o NS yieng dat tidu 8 5 5 200
£ khong tuan thu 2
chat luong , . chuan
ding quy trinh

3. KET QUA NGHIEN CUU
3.1. T6i wu héa tuyén dwong van tai
3.1.1. Két qud mé hinh MILP

Sau khi ap dung m6 hinh MILP dé t6i uu hoa tuyén duong van chuyén, nghién ctru thu duge
ba kich ban t6i vu hoa:
Bang 2. Két qua ciia giai phap don muc tiéu va da muc tiéu

e fret W i
(Té(i}:ﬁié%h?gi i) 3.772.669 22.047,37
(T6i thiéu(}lféfg o i CO) 6.591.907.6 20.915,43
Giai phap 3 4.226.400 2171543

(Pa muyc tiéu - can bang giita chi phi va khi thai)

Trong do, giai phap da muyc tiéu (kich ban
3) dwoc lya chon vi gitip giam 1,51 % tong
luong khi thai CO,, dong thoi gitr muc ting
chi phi van tai & mutc chi 12,03 % so voi giai
phap ti wu chi phi.

3.1.2. Lich trinh van chuyén 16i wu

Duya trén mo hinh t6i wu, cong ty da trién
khai 5 xe tai dé thu gom hang tir cac nha cung
cAp nhu Hinh 1.

Hinh 1. Tuyén dwong thu gom nguyén liéu
cuia cac xe
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Duya trén so d6 tuyén dudong thu gom
nguyén lidu duoc thé hién trong Hinh 1, cong
ty da trién khai cac xe tai theo 16 trinh t6i vu
nham giam thiéu chi phi van chuyén va thoi
gian giao hang.

Bang 3. Lich trinh giao hang cia cac xe

Xe Tuyén dwong vin Khoi lwgng

tai chuyén hang héa (tin)
1 0-7-0 6,81
2 0-10-0 16,67
3 0-1-3-0 16,03
4 0-4-5-2-6-0 12,85
5 0-11-13-12-14 16,6

-9-8-0

Cac tuyén duong trinh bay trong Bang 3 1a
két qua tr m6 hinh MILP t6i vu da muc tiéu,
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trong d6 cac giai phap duoc lua chon nham
can bang giita chi phi van tai va luong phat
thai CO.. Cuy thé, giai phap da muc tiéu (giai
phap 3) di dugc 4p dung dé xac dinh lich
trinh t6i wu cho 5 xe tai. Pay 1a 10 trinh c6
hiéu suat van hanh tot nhat voi muc chi phi
tang vira phai (12,03 %) nhung cho phép giam
dang ké khi thai CO, (1,51 %) so v6i phuong
an chi t6i vu chi phi.

Pé hiéu rd hon vé qua trinh van chuyén
trén tung cung dudng cu thé, Bang 4 cung cap
thong tin chi tiét vé luong hang hoa duoc van
chuyén giira cac diém va thoi gian di chuyén
dén timg diém dimg. Viéc phan tich dir liéu
nay gitip danh gia hiéu suat hoat dong cia
ting xe tai va toi wu hoa chién luoc giao nhan
hang nham giam chi phi van hanh va dam bao
chét luong bao quan san pham trong hé théng
logistics lanh.

Bang 4. Lwong hang va thoi gian vin chuyén qua céc cung duong

Xe (k) Khach hang Khach hang

Lwong van chuyén

Thoi gian dén diém j

(i) 6) (tan) (gid)
{ 0 7 0 0,03
7 0 6,81 0,7
0 10 0 0,71
2
10 0 16,67 3,84
0 1 0 0,63
3 1 3 9,23 2,94
3 0 16,03 5,53
0 4 0 1,26
4 5 0,55 2,09
4 5 2 2,8 2,96
2 6 11 4,82
6 0 12,85 6,04
5 0 11 0 2
11 13 3 2,8
13 12 6,25 393
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Xe (K) Khach hang Khach hang

Lwong vin chuyén

Thoi gian dén diém j

(@ () (tan) (gi0)
12 14 7,45 4,66
14 9 10,5 7,06
9 8 13,1 10,02
8 0 16,6 12,31

Dua trén két qua nghién ctru vé t6i uu hoa
tuyén duong, Cong ty C6 phan Ché bién Thiry
san A da trién khai nim xe tai dé thu gom
hang hoa tir cac hop tac xa theo nhitng tuyén
duong khac nhau. Viée lya chon tuyén duong
hop 1y gitp t6i wu hoa thoi gian di chuyén,
giam lugng khi thai CO: va dam bao hiéu suat
van hanh cua hé théng logistics lanh.

Xe 1 thuc hién tuyén duong Coéng ty -
Hop tac xd Poan Két - Cong ty, véi tong
luong hang thu gom 13 6,81 tdn. Xe xuat phat
tir cong ty va di chuyén dén Hop tac xi Poan
Két trong 1,8 phut, sau d6 hoan thanh qua
trinh thu gom va quay trd lai cong ty trong
42 phut.

Xe 2 van chuyén hang hoa theo 16 trinh
Cong ty - Hop tac xa Thanh Dat - Cong ty,
thu gom tong cong 16,667 tan. Xe di
chuyén dén Hop tac xa Thanh Pat trong 43
phut va sau khi hoan tit thu gom, xe quay
lai cong ty véi tong thoi gian van chuyén 1a
3 gio 50 phat.

Xe 3 thyc hién tuyén dudng Cong ty - Hop
tac x4 Thanh Quéi - Hop tac x3 Chién Thing
- Céng ty, véi tong luong hang thu gom 1a
16,03 tan. Xe di chuyén dén Hop tac xi Thanh
Quéi trong 38 phat, tiép tuc dén Hop tac xa
Chién Thing sau 2 gid 56 phut, va quay vé
cong ty sau tong thoi gian 5 gio 32 phit.

Xe 4 duogc phan cong 16 trinh Cong ty -
Hop tac xa Hung Phu - Hop tac xa Hoa Nghia
- Hop tac xa Toan Thing - Hop tac xi 14/10 -

Cong ty, thu gom 12,85 tin hang hoa. Xe di
chuyén dén Hop tac xd Hung Phu mat 1 gio
16 phuat, sau d6 tiép tuc dén Hop tac xi Hoa
Nghia trong 2 gio 5 phat. Lo trinh tiép dién
dén Hop tac xd Toan Théng trong 2 gid 58
phuat, rdi di chuyén dén Hop tac xi 14/10
trong 4 gid 49 phat. Cudi cing, xe quay trd vé
cong ty sau 6 gio 2 phut.

Xe 5 ¢6 10 trinh dai nhét, thu gom 16,6 tAn
theo tuyén Céng ty - Hop tac x3 Vinh Hau A -
Hop tac xa 30/4 - Hop tac xa Thanh Son -
Hop tac xa Phudc Long - Hop tdc xa Trinh
Phu - Hop tac xa Tho Hoa Bong A - Cong ty.
Xe mét 2 gio dé dén Hop tac xa Vinh Hau A,
sau d6 tiép tuc hanh trinh d¢én Hop tac xa 30/4
trong 2 gio 48 phit. Qua trinh van chuyén nbi
tiép dén Hop tac xd Thanh Son mat 3 gio 56
phut, rdi dén Hop tac xi Phude Long trong 4
gid 40 phut. Xe tiép tuc dén Hop tac x3a Trinh
Phu sau 7 gio 4 phut, di chuyén dén Hop tac
xa Tho Hoa Pong A sau 10 gio 1 phut, va
cudi cing quay vé cong ty dé hoan tit hanh
trinh trong 12 gio 19 phut.

Viéc t6i wu hoa cac tuyén duong thu gom
hang hoa khéng chi giup giam thiéu chi phi
vAn tai, ma con tdi vu thoi gian van chuyén va
dam bao chét luong bao quan san pham trong
qua trinh logistics lanh. Hé thdng van chuyén
khoa hoc gitip kiém soat tot qué trinh thu gom
hang hoa, dac biét ddi véi cac san phém co do
nhay cam cao véi nhi¢t do, nhu thuc phém
tuoi séng. Dong thoi, 16 trinh duoc thiét ké
hop 1y ciing gép phan giam luong khi thai
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CO:, huéng t6i phat trién bén vimg va than
thién véi moi truong.
3.2. Két qua phan tich rii ro baing FMEA

Bén canh viéc ti uu tuyén, qua trinh phan
tich ciing chi ra mot s nguy co tiém an theo
tung xe, dya trén phan loai rai ro tur phuong
phap FMEA. Vi dy, xe 2 va xe 5 ¢6 10 trinh
dai va thoi gian van chuyén cao, 1am ting kha
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nang mét 6n dinh nhiét d6 hodc nhiém khuéan
trong van chuyén. Cac nguy co phd bién ghi
nhan trong qud khir bao gbém: hong hoc
phuong tién (xe 4 timg bi gidn doan do 16i
dong co), sw ¢d hé théng lam lanh (xe 3), va
cham tré do tic nghén (xe 5 trong gid cao
diém). Nhitng dit liéu nay phu hop vdi ba
nhoém rai ro ¢ RPN cao trong Bang 5.

Bang 5. Nhom riii ro c6 RPN cao nhit

Riii ro RPN Phin tich P& xuit cai thién
Rui ro cao nhit vi néu nguyén - Ap dung kiém tra an toan thyc
Nhiém khuan li¢u bi nhiém khuan, toan bd 16 pham nghiém ngat trudc khi van
trong qua 576 hang s€ bi huy gay ton that I6n. chuyén.
trinh van Viéc phat hién sy c6 thuong - Trang bi xe tdi chuyén dung da
chuyén mudn, chi sau khi kiém tra tai dugc khur trung.
nha may.
Rui ro cao vi hé théng lam lanh - Lép dat hé théng cam bién nhiét
H¢ théng 1am h?ng, nguyén nhanA co th? bi hu’ d(g IoT trén xe tai lanh dé giam sat
N hong trude khi dén nha may, lién tuc.
lanh  khong 441 A X . A i .2 C Ta e LA (WA .
&n dinh gay that thoat nguon nguyén - Kiém tra va bao tri hé t}}ong lam
: ligu 16n. Vi¢c phat hién sy c¢6 lanh dinh ky trudec moi chuyén hang.
lam lanh thuong kho khan.
Hao hut nguyén liéu do bao Kiém soat nhiét do chat ché va tdi
Hao hut do 397 quan khong ding céch c6 thé wuu hoa thoi gian van chuyén dé
bado quan lam giam chat lugng san pham giam thoi gian nguyén liéu & trong

va tang ty 1& phé pham.

Xe tai.

Duya trén két qua phan tich rui ro bang
FMEA, cic nhém rui ro co6 RPN cao nhat da
dugc xac dinh trong Bang 5, bao gdm nhiém
khuan trong qua trinh van chuyén (RPN =
576), hé thong lam lanh khong 6n dinh (RPN
= 441) va hao hut nguyén li€u do bao quan
(RPN = 392). bay la ba rui ro nghiém trong
nhit, c6 thé anh huong 16n dén chat luong
san phém, hi€u qua van hanh va lgi nhuan
doanh nghiép, do d6 can duoc wu tién xur 1y
ngay lap ttrc.

Két qua tir Bang 5 cho thdy rang nhiém
khuan trong van chuyén c6 thé gay ra thiét hai
16n néu hang hoéa bi nhiém khuan, khién san
pham khong dat tidu chudn xudt khau. Dé
giam thiéu rui ro nay, doanh nghiép can kiém
soat chat lugng chat ché, s dung xe tai
chuyén dung da duogc kht trung va tang
cuong kiém tra vé sinh thyc phim trong toan
bd qua trinh van chuyén. Bén canh do6, hé
théng 1am lanh khong 6n dinh c6 thé lam
hong nguyén liéu truée khi dén nha may, din
dén ton that dang ké. Dé khic phuc, cong ty
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can lép dat cam bién nhiét do IoT nham giam
sat nhiét do trong thoi gian thuc, dong thoi
thyc hién bao tri dinh ky hé théng lam lanh dé
dam bao qua trinh bao quan dat tiéu chuan.
Ngoai ra, hao hut nguyén liéu do bao quan
cling 1a mot van dé quan trong can giai quyét,
vi nhiét 6 khong on dinh c6 thé 1am giam
chat luong san pham, dan dén ty 1& hao hut
cao. Giai phap dé xuét 1a kiém soét nhiét do
nghiém ngit va téi wu hoa thoi gian van
chuyén dé rt ngén thoi gian luu trit san pham
trong diéu kién khong dat chuan.

Nhitng két qua nay khing dinh rang viéc
ap dung FMEA trong hé thong logistics lanh
khong chi giup doanh nghi¢p nhan dién sém
cac nguy co tiém 4n, ma con giup dua ra bién
phap phong ngira hiéu qua, t6i wu héa van
hanh va giam thiéu ton that hang hoa. Viéc
thuc hién dong bd cac giai phap nay sé& giup
Cong ty C6 phan Ché bién Thuy san A ning
cao chat lugng san pham, ting tinh 6n dinh
ciia chudi cung tmg lanh va cung ¢ vi thé
canh tranh trén thi trudng qudc té.

3.3. Thio luin két qua

Két qua nghién ctru cho thay viéc tdi wu
hoa logistics lanh bang moé hinh MILP két hop
v6i phéan tich rai ro bang FMEA mang lai
nhiing loi ich rd rét cho doanh nghi¢p. Nhirng
cai tién nay khong chi gitip giam chi phi van
tdi ma con nang cao hi¢u qua van hanh va
dam bao chit lwong san pham trong chudi
cung tng lanh.

3.3.1. Hiéu qua cua mo hinh MILP trong
16i wu héa logistics lanh

Viéc ap dung mo hinh MILP da giap giam
dang ké chi phi van tai bang cach t6i vu hoa
tuyén duong va tin dung hiéu qua phuong
tién van chuyén. Ngoai ra, vi¢c rut nge"m thoi
gian giao hang nho tuyén dudng duoc toi uu
cling dam bao chat lwong san pham tdt hon,
dic biét 1a d6i voi thuc pham tuoi sdng c6 yéu

cAu bao quan nghiém ngit. Hon nita, giai
phap nay gitp can bang giira chi phi logistics
va phat thai CO,, tir d6 gop phan xdy dung
chudi cung tmg xanh, hudng dén phat trién
bén vitng trong nganh logistics lanh.

3.3.2. Tac dong cua quan ly rui ro
bang FMEA

Bén canh viéc t6i vu hoa tuyén duong van
tai, nghién ctru cling da xac dinh cac rui ro co
chi s6 RPN cao trong hé théng logistics lanh,
tir 40 dé xuit cac giai phap hiéu qua nham
giam thiéu tac dong tiéu cyc. Viéc tmg dung
cong nghé thong minh nhu IoT gitp gidm sat
va kiém soat rui ro trong thoi gian thue, giam
thiéu ton that hang héa do bién dong nhiét do
hay su ¢d van hanh. Bén canh d6, dau tu vao
hé théng bdo tri dinh ky la mot chién lugc
quan trong gitup han ché su cd ngoai ¥ mudn
trong qua trinh van hanh, dam bao tinh on
dinh va hi€u qua cia h¢ théng logistics lanh.

3.3.3. So sanh voi cdac nghién ciru truoc day

So véi nghién cuu cua Kwon et al. [6],
von tap trung vao bai toan dinh tuyén xe co
xét dén phat thai carbon trong diéu kién doi xe
¢ dinh, nghién ciru nay tién thém mot budce
khi tich hop phat thai CO, truc tiép vao md
hinh t6i uu héa MILP va ap dung trén dir liéu
thuc té tir doanh nghiép ché bién thiry san tai
Viét Nam. Diéu nay cho phép danh gia dong
thoi hai muc tiéu: t6i uu chi phi va bao vé moi
truong - mot hudng tiép can phu hop voi muc
tiéu phat trién logistics xanh hién nay.

Trong khi d6, nghién ctru cia Mejjaouli va
Babiceanu [7] chi giai quyét bai toan toi uu
tuyén dudng trong bdi canh h¢ thong lanh thoi
gian thuc, nhung khong két hop voi quan 1y
ri ro, dan dén han ché trong vi¢c du doan va
xtr 1y cac tinh hudng bat thuong co thé xay ra
trong thuc té. Nguoc lai, nghién ctru hién tai
sir dung phuong phap FMEA d dinh luong
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va uu tién rui ro, tao tién dé cho viéc ra quyét
dinh chién lugc va ung phé chu dong.

Pac biét, nghién ctu cua Khan et al. [8]
mac du da nhan dién rai ro trong chubi cung
tmg lanh & cic qudc gia dang phat trién,
nhung cht yéu mang tinh mé ta va chua c6 su
tich hop dinh luong giita mo hinh t6i wu hoa
va phuong phap phan tich rui ro. Nghién cuu
hién tai vuot troi hon & diém da m6 hinh héa
dong thoi hai khia canh - hiéu qua van hanh
va an toan van hanh - bang cach két hop
MILP va FMEA trong m¢t md hinh tich hop,
hudng t6i1 tinh toan dién va tinh ing dung cao
trong moi truong doanh nghiép thuy san tai
Viét Nam.

Tong hop lai, nghién ciru nay c6 ba diém
khac biét ndi bat so véi cac nghién ctru trén:

(1) Tinh tich hgp mo6 hinh héa: Pay la
nghién ctru dau tién trong bdi canh logistics
lanh thuiy san tai Viét Nam Kkét hop hai mo
hinh dinh lugng 1a MILP va FMEA trong mot
khung phan tich théng nhat, tir d6 vira téi uu
hoa chi phi, vira chu dong kiém soat riii ro van
hanh - diéu ma cac nghién ctu trudc thuong
xem xé€t tach biét.

(2) Tinh ung dung thyc tién: Nghién ciru
su dung dir li¢u thuc té tr 5 tuyén van chuyén
tai mgt doanh nghiép cu thé, tir d6 dua ra cac
giai phap co6 thé trién khai ngay trong hoat
dong thuc té. Trong khi do, nhiéu nghién clru
trudc day st dung dir 1iéu mé phong hodc co
pham vi ap dung con han ché.

(3) Hudng tiép can logistics xanh: Khong
chi dung lai ¢ viéc giam chi phi, nghién cuu
con tich hop tiéu chi moi truong (luong khi
thai CO:) vao md hinh téi wu, hudéng dén sy
bén viing trong van hanh logistics lanh. Piéu
nay phu hop voi xu thé chuyén déi xanh trong
nganh logistics toan ciu ma cac nghién ctu
trude chi dé cap mot phan.
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4. KET LUAN VA PE XUAT

Nghién ctru da phan tich 16 thuc trang hé
thong logistics lanh tai Cong ty C6 phan Ché
bién Thity san A, tir d6 dé xuat phuong phap
tich hop mé hinh MILP va FMEA nham t6i
uu hoa hi€u qua van hanh. M6 hinh MILP
gitip xac dinh tuyén duong van chuyén tdi vu,
qua d6 giam thiéu chi phi va phat thai, trong
khi phuong phap FMEA cho phép nhan dién
som va kiém soét cac rui ro tiém 4n trong hé
thong logistics lanh.

Két qua mo hinh cho thiy giai phap dé
xuat da gitp giam 12,03% chi phi véan tai va
1,51% luong khi thai CO: so v6i1 phuong an
truyén thong. Pong thoi, cac rii ro nghiém
trong nhu nhiém khuan trong van chuyén
(RPN = 576) va hu hong hé thdng 1am lanh
(RPN =441) da dugc xac dinh va c6 giai phap
kiém soat hiéu qua. Didu nay khong chi ning
cao hiéu qua logistics lanh ma con gop phan
xay dung hé théng van hanh 6n dinh, an toan
va than thién voi moi truong.

Vé ung dung thyc tién, nghién ctru cung
cdp nén tang khoa hoc va thyc hanh cho
doanh nghi¢p trong vi¢c hoach dinh chién
lugc logistics, dac biét 1a cai thién hi¢u suét
van hanh théng qua diéu phdi tuyén duong
hop 1y va kiém soat rai ro hiéu qua. Doanh
nghiép c6 thé xem xét dau tu vao hé théng
giam sat nhi¢t do IoT, ty dong hoa quan ly
van tai, va sir dung phuong tién tiét kiém ning
luong dé giam thiéu tic dong méi truong,
huéng t6i mot chudi cung Gmg bén ving.

Huéng nghién ciru tiép theo c6 thé tap
trung vao vi¢e tich hop cong nghé tri tu¢ nhan
tao va blockchain vao quan ly logistics lanh
[11-13], gitip ting cudng tinh minh bach, t6i
wu hoa du bao nhu cau va cai thién hiéu suét
chudi cung tng. Ngoai ra, viéc nghién ctru sau
hon vé cac yéu t kinh té va chinh sach hd trg
phat trién logistics xanh s& cung cip nén tang
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quan trong gitip doanh nghiép huéng dén su
phat trién bén vimng va hiéu qua trong dai han.

Tuy nhién, vi¢c trién khai hé théng
logistics lanh trén thuc té con d6i mat voi
nhiéu rao can. Mot trong nhitng thach thirc
16n 1a chi phi dau tu ban dau cao, bao gdm chi
phi xe tai chuyén dung, kho lanh va hé thong
giam st loT. Ngoai ra, rao can phap 1y va quy
chuan quan 1y an toan thuc phdm lanh van
chua théng nhat, gy khé khin cho doanh
nghiép khi mo rong quy md. Pic diém dia
phuong héa, nhu ha tang giao thong han ché,
dién khong 6n dinh ¢ ving néng thén ciing
anh huong dang ké dén hiéu qua van hanh.

Dé hudng toi phat trién bén viing, nghién
ctru dé xuét cac giai phap logistics xanh, bao
gom: str dung phuong tién vén tai tiét kiém
nang luong, tich hop cam bién IoT dé giam
sat nhi¢t do theo thoi gian thye, va khai thac
nang lugng tai tao trong van hanh kho lanh.
Ngoai ra, viéc dao tao nhan lgyc chuyén mon
va thuc day hop tac gitta doanh nghiép - nha
nuée - vién nghién ctru s& tao nén tang viing
chic cho mot hé thdng logistics lanh hiéu qua
va than thién voi moi truong.
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OPTIMIZING COLD CHAIN LOGISTICS USING THE MILP-FMEA MODEL

ABSTRACT

This study proposes an integrated approach combining Mixed-Integer Linear Programming (MILP)
and Failure Mode and Effects Analysis (FMEA) to optimise the cold chain logistics system at Company
A. MILP is applied to optimise transportation costs and reduce CO, emissions across five actual
distribution routes. At the same time, FMEA identifies and controls ten significant operational risks. The
results indicate that the proposed solution leads to a 12.03% reduction in operating costs and a 1.51%
decrease in CO, emissions. This research affirms the effectiveness of the integrated MILP-FMEA
approach in optimising cold chain logistics, thereby contributing to sustainable development and

enhancing the company's competitive capacity.

Keywords: Cold logistics, green logistics, MILP model, optimization, risk analysis
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