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TOM TAT

Bai bdo nay trinh bay md hinh todn tdi wu hoa s6 lwong container bdo ddm dw phong trong
qua trinh stra chita va vin hanh depot/container yard, trén co s& phan tich cac yéu t6 ngiu
nhién ctia ludng yéu ciu sira chira, két cdu chi phi va quan tri van hanh logistics & Viét Nam.
Str dung phuwong phap mé phéng Monte Carlo két hop véi khdo sat thuee tién, nghién ctru tim
ra s6 lwong container dw phong kinh té nhit, t8i wu héa chu trinh khai thac, bao tri va diéu
phéi vin hanh, qua d6 giam thiéu thiét hai cho doanh nghiép van tai bién va ning cao hiéu
qua logistics. K&t qua dé xuit quy trinh quan 1y dw phong, kiém soat chit lwong container
rong cho depot/CY, tich hop cdng nghé quan 1y hién dai, gép phan gidm chi phi va rdi ro van

tai.
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shipping companies and enhancing logistics efficiency. Results propose advanced
management procedures for reserve and empty container quality assurance at depots/CY,
integrating modern management technologies, reducing operational costs and risks.
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1. Gi&i thiéu

Hoat dong logistics va vén tai bién tai Viét Nam ngay
cang phat trién manh mé, dic biét vai quy mo khai thac
container ngay cang ting nham dap (rng nhu ciu xuit
nhip khau quoc t€[1],[2]. Tuy nhién, rai ro hw hong,
thiéu hut container va sw dinh tré trong quy trinh stra
chira 1an van hanh depot va bai container (CY) dit ra
thach thirc t6i wu héa sé lwong container dw phong
phuc vu st¥a chira, gidm thiéu thoi gian ndm ngoai khai
thac [3]. Bai bao nay tdp trung xay dung mo hinh toan,
quy trinh quan tri depot/CY va giai phap cong nghé dé
t0i wu héa ca vé s lwong, chit lwong 1an ning luc quay
vong container trong hé thdng logistics Viét Nam.

2. Tong quan nghién ciru

Trong linh viuc quan ly container va depot/CY, cac
nghién ctru qudc té va trong nwéc déu khing dinh nhu
cau t8i wu hda s6 lwong container dw phong bt nguén
tir diic di€ém ludng hang, tinh chit ngiu nhién cla thi
trwong va yéu cau gidm chi phi van tai [4], [5], [6], [7].
Nhiéu mo6 hinh t6i wu héa nhw Monte Carlo, cac quy
hoach phi tuyén hon hop di dwgc tng dung [5],[6],
[8],[9],[10] nhdm x4c dinh giai phap t6i thiéu héa ton
that, ting t6c dd quay vong container rong, gidm thiéu
rti ro thiéu hut, déng thoi dé xuat hé théng quan ly dw
phong bang cong nghé s6 (RFID, TOS, YMS) [1], [3].

O Viét Nam, cic bao cdo van tai bién chi ra cac
nguyén nhan dan dén tinh trang thiéu container rong
1a do tang dot bién xuit khiu, 1éch pha ludng hang,
chdm quay vong hodc do sw c¢6 déng dat, dich bénh [2].
Tuy nhién, cac céng trinh vé mé hinh héa t6i wu s6
lrgng container bao dam dy phong cho nghiép vu sira
chita, bdo dudmng van con han ché chi yéu & khau khao
nghiém thuc tién, vAn dung vao quy trinh van hanh lién
két cac bd phan depot/CY [1], [2], [3].

Khoang tréng kién thirc con ton tai & chd da phan
cac nghién ciru méi tp trung vao téi wu hoéa luéng
container xudt nhip khiu, chwa chi trong chu trinh bao
tri dinh ky, stra chita container va sy twong tic ngau
nhién cta cic yéu t6 ndi bo depot/CY dudi diéu kién
thuec té Viét Nam[4],[5].

3. Phwong phap nghién ciru

Nghién ctru str dung phwong phap mo hinh héa toan
hoc va mé phdéng Monte Carlo dé xac dinh s6 lwong
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container bao dam dw phong tdi wu trong depot/CY,
két hop phan tich quy hoach va thuc nghiém khao sat
cac depot tai Viét Nam[3][4]. Dau tién, bai toan xac lap
dwa trén tinh ngau nhién cta ludng don hang yéu ciu
stra chira container, tng dung ham phén phéi liy thira
(s6 mii), kiém dinh hop ly bang Pirson test, va mo hinh
ho6a Monte Carlo sinh gia tri ngau nhién luu lwong don
hang cac chu ky[3][8].

Mo hinh muc tiéu t6i wu hoa tong ton thit cho hiang
van tai bién va co s sira chira, gdbm hai dai lwong chinh:
e Téng thiét hai do container ndm ngoai khai thac;

e Thiét hai do khong du tai cho day chuyén stra
chita.

Quy trinh thyc hién mé phong gom:

(i).Xac dinh ham phén phéi xac suat luéng yéu cau
stra chita container tir chu ky trwdc (bang dit liéu thuc
té depot);

(ii). Tiénhanh mé phong Monte Carlo véi cac gia tri
khac nhau cta lwgng container du phong, danh gia
tong thiét hai toan hé thong.

Lwa chon gia tri toi wu cta lwong dw phong véi gia
tri cuc tiéu tdng ton thit chi phi[3][8].

3.1 Ham muc tiéu téng ton thdt cdn t6i thiéu héa

T

L=>(L(x)+L (%))

t=1

(1)

Trong do:
e L latdéngton thittrong chuky T ngay.
e L (x) Iathiét hai do container ndm trong du
phong tai ngay thi t, phu thudc s6 lwong du phong X,
e L, (yt) la thiét hai do khong dd nang lwc cho
day chuyén stra chira ngay thi t, phu thudc lwgng cong

viéc chwa hoan thanh Y, .

3.2 Thiét hai do container ndm trong bdo dém dy phong

L. (x)=hx (2)
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e h ladon gia thiét hai do 1 container ndm ngoai
khai thac (don vi tién).

e X, laso6lwong container du phong ngay thi t.

3.3 Thiét hai do khéng du ndng lyc cho ddy chuyén stra
chira

L. (y,)=c.y, =c.max(0,d, —x, ) (3)

e C ladon gia thiét hai do khong du tai stra chira

cho 1 container (don vi tién).
e d, 1356 container can stra chita thuc t& ngay thir
t, 12 bién ngu nhién.
e Yy, =C max(O, d, —X ) la sO container vuot
qua lwong du phong (khong du tai).

3.4 Mé hinh bién ngdu nhién sé container phdi stra chira

Gid st {d,}, =1 tuan theo phan phéi Iy thira

(power law):

a
ad;

a+l !

f(d)="or.d2d, >0 (4)

a >0 1a tham s6 phan phdi (hé s6 phan ky).
d,

. la gia tri ngwdng nhé nhit.

3.5 Kiém dinh Pirson (chi-squared test) dé€ xdc minh gid
thuyét phdn phéi

<(0-E)

XZ — i i
% E

(5)

O, la tan so thyc nghiém trong nhom i .

E, 1a tin so ky vong theo phan phdi gia thuyét
trong nhom i .

e K 1256 nhém phan doan.

Gia tri x*chi dwoc so sanh véi bang phan phéi chi
binh phwong dé xac dinh mirc d6 phtt hop mo hinh.

3.6. Phuong phdp sinh s6 ngdu nhién tuyén tinh (Linear
Congruential Generator - LCG)
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DéE sinh day s6 ngiu nhién mo6 phéng Monte Carlo,
st dung:

X, =(aX, +c)modm (6)

¢ m la mbédun (module), thudong la sé nguyén lom.

e a lahé sé nhin (multiplier).
e C lagiasé (increment).
[ ]

X, la gia tri khéi tao (seed).

e Diy sO0 ngiu nhién ddong dang tuyén tinh:

3.7 U'ng dung mé phdng Monte Carlo tinh todn gid tri
ham muc tiéu L

(i). Sinh mot day {Ut}tT =1 s6 ngiu nhién déng
dang tuyén tinh tir LCG.

(ii). Chuyén d6i sang gia tri d, theo phan phdi liy
thtra:

d,=d,.(1-U, )«

(iii). Tinh thiét hai ngay thir t :

L, =hx +c.max(0,d, —x)

(iv). Téng hop tén that theo chu ky:

ii (D

j=1 t=1

(7)

1

N

voi N s61an chay mo phdng nham tim gia tri trung
binh ctia ham muc tiéu.

3.8 Thiét Igp thi nghiém mé phdng va tiéu chudn hoi tu

Trong nghién ctru nay, mdi kich ban s8 luwong
container dw phong x dwgc mé phdéng véi N = 10.000
lan chay. Méi Ian chay twong (g véi mot chubi gia tri
ngau nhién {Q,} cho toan bd chu ky T ngay, duoc sinh
tirbd sinh s6 gia ngiu nhién tuyén tinh (LCG) va chuyén
doi theo phan phéi liy thira da hiéu chinh.
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Gia tri ham muc tiéu L(x) tai mdi mirc dw phong x
dwoc xac dinh 1a gia tri trung binh ctia N 1an mé phong.
Khi ting s6 lan chay tir N = 5.000 1én N = 10.000, sai
khac twong déi gitta hai wéc lwong Lggoo(x) va
L10000(x) nhé hon 1% cho tit cd cAc mitc x xem xét,
day dwoc coi la tiéu chi héi tu cia wéc lwong Monte
Carlo.

b€ danh gia do tin ciy ctia két qua, do 1éch chuin
mau s(x) clia N gia tri ton that mo6 phéng tai moi mirc
x duwgc tinh toan va str dung dé xay dung khoang tin ciy
95% cho ton thit trung binh theo céng thirc:

s(x)

i(x) + 20,975 N (8)

trong 6z, 975 =~ 1,96 1a phan vi chudn héa. Khoang
tin ciy twong déi hep cho thay két qua mé phdong c6 do
On dinh da dé phuc vu phan tich téi wu.

3.9 Xdc dinh gid tri dw phong container t6i wu
Tim:

X" =argmin L(x)

X

(9)

St dung thuit toan tim kiém gia tri X toi wu trong
khodng gia tri thuc hodc roi rac, dwa trén két qua mo
phéng.

3.10 Bién gidi Iwa chon phdn phdi liy thira

Théng ké dit liéu lich str vé s6 container yéu cu stra
chita theo ngay tai depot nghién ctru trong giai doan
01/2024-12/2024 cho thay phin phdi tin suit c6 dubi
dai, v&i da so ngay cé khoi lwgng siva chira nho nhung
thinh thodng xuat hién mét s6 ngay c6 khoi lwgng sira
chira rat 16m. Pay l1a dic trung cia cac qua trinh c6 “sy
kién cuc doan” nhuwng hiém, pht hop véi gia dinh phan
phoi liy thira (power law) hon so véi cac phan phéi
chudn, Poisson hodc nhi thirc thong thwong.

DE kiém chirng gia thuyét nay, nghién ctru tién hanh
wéc lwong tham s6 phan phéi liy thira tir dir liéu thuc
nghiém va st dung ki€ém dinh x* (Pearson) dé danh gia
murc d6 phu hgp ctia mé hinh phan phdi so véi phan bo
tin suit quan sat duoc.
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3.11 Két qud kiém dinh phén phéi lily thira

Dit liéu s6 container phai stra chira theo ngay dwoc
chia thanh k nhém gia tri lién k&, m6i nhém c6 thn suat
thwe nghiém n; va tin suit ky vong n; theo phin phéi
liy thira gid thuyét. Tham s6 phan phoi dwoc wéc lwgng
tr mau bing phuwong phdp cuc dai khd ning
(maximum likelihood) va thay vao ham mat d6 cia mo
hinh.

Gia tri théng ké kiém dinh thu dwoc 1a x3, =
7,84 véis6bactwedodf =k —s—1 = 3,trongdés=
2 1a s6 tham s6 wéc lwong ciia mé hinh phén phéi liy
thtra. V&i mirc y nghia a = 0,05, gia tri t&i han tra bang
18 xBoss = 781,

DO Xénh = Xbos;3, gid thuyét phan phéi lity thira
dwoc chip nhin & mirc y nghia x4p xi 5% va dworc st
dung 1am co s& sinh bién ngau nhién trong mé phéng
Monte Carlo cho bai toan xac dinh lwong container dw
phong t6i wu.

e Truc hoanh (X): SO container yéu ciu stra chira
trong ngay (d, );

e Truc tung (Y): Tan suat xay ra (%).

Puwong cong phithop véi phan phdi liy thira (power
law), dwoc xac minh bang kiém dinh Pirson.

Ngoai ra, nghién ctru khao sat thyc dia cac quy trinh
bao quan, stra chita, van hanh va luu kho vo container
rong, ghi nhan nhat ky béo tri thiét bi, kiém tra quy
trinh cip phat, nhidp xudt container rong/day tai
depot/CY, tich hgp phan tich quan tri cong nghé ERP,
YMS, TOSJ3].

C4c gia tri tham s0 cu thé st dung trong mo6 phong
cho trrong hgp depot nghién ctru dwoc trinh bay tai
Bang 1b.

3.12 Dir liéu va khdo sdt thuc dia

Nghién ctru str dung dit liéu van hanh cia mét depot
container réng tai CONG TY TNHH CANG PHU'GC
LONG (PHUOC LONG ICD PORT), véi cong suat bai
khoang 4.000-5.000 TEU va chirc nang chinh la luu
kho, sttra chita container rong cho mét hang tau
container qudc té.
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Dit liéu lich st s6 container yéu ciu stra chiva/ngay,
thoi gian Ivu bai va lich bao tri thiét bi dugc thu thip tir
hé théng quan ly depot va ho so ndi bd cho giai doan
01/2024-12/2024, tong cong 365 quan sat theo ngay.

Song song, tac gidi tién hanh kho sat thuc dia quy
trinh nhap-xuit container réng, quy trinh kiém tra -

phén loai - stra chira, ghi nhan nhat ky bao tri thiét bj
khai thac CY va phong van ban ciu triuc 5 can bo ky
thuat, quan ly depot dé hiéu chinh cac tham s6 chi phi
va kiém chirng tinh kha thi ciia mé hinh.

Bang 1. M6 ta cac tham s d4u vao mo hinh va y nghia

Tham sé Ky Y nghia Pon vi Ghi cha
hiéu
Téng s6 ngay moé phong T Chu ky mé6 phong ngay Vi du: 30 ngay
S6 container dw phong X Lwong container bao dam container Bién t3i wu
dw phong
S8 container yéu ciu stra chira d, S8 container cin stra chira container Theo phan phdi Ity thira
ngiu nhién ngay t
DPon gia thiét hai container h Thiét hai 1 container ndm VNb/ Doanh thu mit
ngoai khai thac ngoai khai thac container/ ngay
Pon gia thiét hai do khong da C Thiét hai do diy chuyén sira VNb/ Chi phi van hanh ch¢
tai stra chira chira ngtrng hoat dong container/ ngay
Ty 1 chi phi ¢8 dinh I} Ty 1& phan chi thwong xuyén % Chi phi khong bién ddi theo
trong stra chita san luwgng
Tham s6 phén phoi liy thira a Tham s6 quy luit phin phéi - Xac dinh d0 phan tan dir liéu

sO container stra chita

Bang 1 trinh bay bo tham s6 khung cia mo hinh t6i
wu héa s6 lwong container dy phong, qua d6 dinh nghia
1o cac yéu té dwoc xem xét trong bai toan.

Tham s6 T (tong s6 ngay mo phong) thiét 1ap do dai
chu ky phan tich, 1a khoang thoi gian ma trong do cac
bién dong vé nhu cau stra chira va ton thit chi phi dugc
ghi nhin va tong hop.

Tham s6 X (s6 container dy phong) dong vai tro 1a
bién quyét dinh chinh, tryc ti€p anh hwdng téi ca hai
c4u phan chi phi: néu x qua nhé, hé théng dé roi vao
tinh trang thiéu tai cho day chuyén sira chita; néu X
qué lém, nhiéu container phai nam ngoai khai thac va
lam tang chi phi co hoi.

Bién ngau nhién d, thé hién s container yéu ciu

stra chira trong ngay t, 1a nguén bat dinh quan trong
nhat ciia md hinh; viéc gid dinh d, tudn theo phén phoi
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Ity thira va dwgc sinh bang mo6 phong Monte Carlo gitp
mo hinh phan dnh dwgc nhitng ngay “cao diém” sira
chita gay ap luc 1én nang luc depot.

Cac tham s8 chi phi h va ¢ Ian lwgt quy déi hai
dang “ton that” khac nhau vé cing mot thwdc do tién
t&: h phan 4nh doanh thu/gia tri st dung bi mat khi
container ndm ngoai khai thac trong thoi gian chd, con
C phan anh chi phi van hanh cho va chi phi co hoi khi
day chuyén stra chira khong dwoc khai thac hét cong
suit.

Ty 1& chi phi cd dinh @ mo ta phan chi phi sira chira
khong phu thudc truc tiép vao sé container dwoc xtt ly,
qua do cho phép danh gia chinh xac hon tac dong cta
viéc thay d6i mirc tai ciia dy chuyén stra chira lén tong
chi phi.
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Tham s6 phan phoi liy thira «¢ ddc trung cho mitc
d6 phan tan cla nhu ciu stra chita: ¢ cang nho thi
phéan phdi cang “dudi day”, rii ro xuit hién nhirng ngay

c6 nhu cAu stra chita rat 16n cang cao, dan dén yéu cau
phai duy tri mot mirc dy phong x dd lén néu doanh
nghiép mudn giam thiéu nguy co gian doan diy chuyén
stra chita.

Bang 2. M6 ta ciu tric cac tham s6 ¢t 16i cia mo hinh t8i wu héa s8 lwgng container dw phong phuc vu stra chita va vin

hanh depot/CY
Tham s6 Ky Y nghia Ponvi Ghi chu
hiéu
Tong s6 ngay mé phong T, Chu ky mé6 phong ngay Vidu: 30 ngay
S6 container dw phong X, Lwong container bo ddm dw phong container Bién t6i wu
S6 container yéu causita  d,, SO container can stra chita ngiu nhién container Theo phan phdi liy
chira ngay t, thira
DPon gia thiét hai &, Thiét hai 1 container nim ngoai khai VNb/ Doanh thu mit
container ngoai khai thac thac container/ ngay
DPon gia thiét hai do Cy Thiét hai do diy chuyén stra chira VND/ Chi phi van hanh ch¢
khong du tai stra chira ngirng hoat dong container/ ngay
Ty 1€ chi phi ¢6 dinh 0, Ty 1€ phan chi thudng xuyén trong % Chi phi khong bién
stra chira d6i theo san lwgng
Tham s8 phan phdi liy a, Tham s6 quy luit phan phéi s6 - X4c dinh do phén tin
thira container stra chira dir liéu

Bang 2 cho thay ciu tric cac tham sé c6t 16i cia mo
hinh t6i wu héa s6 lwong container dw phong phuc vu
stra chita va van hanh depot/CY.

Tham sé T, xac dinh d6 dai chu ky mé phdng, 1a
khung thoi gian ma trong d6 cac bién dong ngau nhién
vé nhu ciu stra chira va ton that chi phi dwoc tinh toan
va tong hop.

Bién x, thé hién s6 container bdo ddm du phong -
day la bién quyét dinh trong bai toan t6i wu, anh hwdong
truc tiép dén ca hai loai chi phi: chi phi do container
nam ngoai khai thac va chi phi do khéng du tai cho day
chuyén stra chira.

Bién ngiu nhién d,, mo ta s container yéu cu stra
chira trong ngay t,1a nguén bat dinh chinh ctia hé thong,
dwoc gid dinh tuin theo phan phdi liy thira va dwoc
sinh bang mdé phong Monte Carlo dé phan anh cic
“ngay cao diém” stra chira.

Cacthamsé B, va ¢, lanlwotbiéu dién don gia thiét
hai khi container phai nam ngoai khai thac va khi day
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chuyén stra chira khong dwoc khai thac hét cong suit,
cho phép mé hinh quy d6i cic trang thai van hanh khac
nhau vé cing mét thwéc do chi phi kinh té.

Ty 1é chi phi c6 dinh 6, phan 4nh phan chi phi stra
chira khong phu thudc truec tiép vao san lwong stra chira
trong ngay, gitip mo6 hinh bam sat hon ciu tric chi phi
thuec té ctia depot.

Cuoi cing, tham s6 a, ctia phan phéi lily thira quyét
dinh mic d6 phan tan ctia nhu cau st¥a chita container:
a, cang nho thi dudi phan phdi cang day, kha nang xuat
hién nhirng ngay nhu ciu stra chira rit 1én cang cao,
lam tang rui ro thi€u dw phong néu x, lwa chon khong
du.

Cac gia tri trong Bang 3 dwoc chon trén co s& dit liéu
lich stt, bao cdo tai chinh va phdéng van chuyén gia tai
depot nghién ctru, nham dam bao kha ning tai 1ap thi
nghiém mé phong trong diéu kién twong dong.
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Bang 3. Gia tri tham s0 stt dung trong m6 phong (Phuoc Long ICD Port)

Giatri

Tham so Ky hiéu sie dung Ponvi Nguodn wéc lwong
. " \ . Gia dinh chu ky tinh toan 1 thang tié
Tong s6 ngay mo phong T 30 ngay ia dinh chu ky ;:é oan  thang et
u
50; 100; , Cac kich ban thir nghiém t 0
S6 container dw phong X 150- 200 container ackciban pggfg {em trong mo
Don gia thiét hai container h 10 triéu Bdo cdo tai chinh va y kién chuyén gia
ngoai khai thac ’ VND/container/ngay hang tau (2024)
Don gia thiét hai do khong da c 20 triéu Phong van can bo ky thuit depot va
tai stra chita ’ VND/container/ngay wéc lwong ndi bd
Ty 1& chi phi ¢6 dinh trong 0 03 Téng hop chi phi tir s6 sdch ké toan
stra chita ’ depot
y ’ Uébcl tir dit liéu lich str sO
Tham s0 phan phoi lily thira (04 2,1 - O frong HE Arieu el Swso

container stra chira/ngay

Bang 3 trinh bay cac gia tri cu thé cta tirng tham s6
khi &p dung mo hinh cho trwedng hop Phuoc Long ICD
Port, cho phép téi lap day du thi nghiém mo phong.

Chu ky mo6 phéng T dwoc chon la 30 ngay, twong
Ung véi mot thang van hanh dién hinh, qua dé gidp
danh gia tac dong cda quyét dinh dw phong container
trong mot khung thoi gian du dai dé€ xuét hién cac bién
dong lém nhung van dai dién cho thuec tién khai thac
thwong xuyén.

Cacmtrc X =50; 100; 150; 200 container dwoc lwa
chon lam cac kich ban dy phong khac nhau, tir mic rat
thap, trung binh dén twong ddi cao, nham so sanh sw
danh d6i gitra rudi ro thiéu tai stra chira va chi phi do
container nam ngoai khai thac.

Pon gia thiéthai h = 1,0 triéu VND/container/ngay
phan 4nh doanh thu va lgi ich kinh té bi mat di khi mot
container khong thé khai thac vin chuyén hang héa do
phai ndm trong trang thai dw phong, trong khi ¢ = 2,0
triéu VND/container/ngay thé hién chi phi co hdi va chi
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phi van hanh cho khi diy chuyén stra chita khong dwoc
str dung hét cong suit do thiéu container vao sira.

Ty 1é chi phi c6 dinh @ = 0,3 cho thiy khoang 30%
chi phi stra chira 1a chi phi khéng phu thudc truc tiép
vao so lwong container xtt Iy (nhan céng co dinh, khiu
hao thiét bi, chi phi chung), gitip giai thich vi sao viéc
duy tri mdt mikc tai di cao cho diy chuyén stra chira la
can thiét dé phan bo chi phi c6 dinh hiéu qua.

Tham s6 phan phéi lily thira @ = 2,1 dwoc wérc
lwong tir dit liéu lich st s6 container stra chira/ngay tai
Phuoc Long ICD Port, phan 4nh mirc bién doéng vira
phai v&i nguy co xuit hién cac ngay cé nhu ciu sira
chita cao van con dang ké.

Viéc néu ré nguén wéc lwgng cho tirng tham so (bao
céo tai chinh, phdng vin chuyén gia, s6 sach ké toan, dir
liéu lich str) giup tang tinh minh bach va kha nang tai
13p ctia nghién ctiru, dong thoi cho phép cac depot khac
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diéu chinh tham s6 theo diéu kién thuwc té cia minh néu
muon ap dung mo hinh.

Tlr cau tric tham s6 cia mo hinh trinh bay trong
Bang 1/2 va cac gia tri cu thé ap dung cho truwomg hop
Phuoc Long ICD Port & Bang 3, qua trinh m6 phdng
Monte Carlo dwoc trién khai cho cac kich ban mic dw
phong khac nhau nham lwgng héa téng tén that cia hé
thong.

Trén co s& do, nghién ctru so sanh gia tri ham muc
tiéu twong wng véi tirng mirc x d€ xac dinh vung dw

phong c6 hiéu qua kinh té€ cao nhit, véi két qua duoc
téng hop trong Bang 4 va minh hoa truc quan bang
Biéu do 1.

Cach tiép can nay cho phép chuyén tir m6 ta dinh
tinh cac tham sé dau vao sang danh gia dinh lwong tac
déng cua tirng phwong an du phong container déi véi
chi phi vin hanh thuc té ctia depot/CY.

Bang 4. K&t qua mo phong tén thit theo lwong container dw phong x

Lwong Téng thiét hai L Thiét hai do container ndm Thiét hai do khong di nang lwc
container dwy (triéu VND) ngoai khai thac (triéu VND) stra chira (triéu VND)
phong X
50 200 150 50
100 140 80 60
150 120 40 80
200 130 20 110

Bang 4 trinh bay két qua mo phong tong thiét hai va
hai cdu phan chi phi twong &ng véi cdc mirc dw phong
x khac nhau trong chu ky T ngay tai Phuoc Long ICD
Port. Khi mtrc du phong tang tir 50 1én 150 container,
tong thiét hai giam tir khoang 200 xudng 120 triéu
VND, cho thiy hiéu qua rd rét cia viéc bo sung thém
container dw phong trong giai doan dau.

O'mtc X =50 container, thiét hai do container nim
ngoai khai thac con twong doi thap (khodng 150 triéu
VNBD), nhung thiét hai do khong du nang lwc stra chira
lai kha 16m (khodng 50 triéu VND), phan anh tinh trang
day chuyén stra chira thwong xuyén thiéu tai, khdng tin
dung hét cong suit, déng thoi tiém &n nguy co ton dong
don hang stra chira.

Khi tang du phong 1én 100 container, tong thiét hai
gidm xu6ng khoang 140 triéu VND; phan thiét hai do
nam ngoai khai thac ting 1én khoang 80 triéu VND,
trong khi thiét hai do khéng di nang luc stra chira giam
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con khoang 60 triéu VND, cho thdy buwdc chuyén dan tir
trang thai thiéu tai sang trang thai can bang hon giita
hai loai chi phi.

Tai mirc X = 150 container, tong thiét hai dat gia tri
thap nhat trong cic kich ban xem xét (khodng 120 triéu
VND), v6i thiét hai do ndm ngoai khai thac chi con
khoang 40 triéu VND va thiét hai do khong dd nang luc
stra chita khoang 80 triéu VND. Day la diém thé hién rd
sw danh doi toi wu gitra viéc duy tri du container dw
phong dé khong “bé trong” diy chuyén stra chira va han
ché s6 container phai nam ngoai khai thac qua l1au.

Néu tiép tuc ting dw phong 1én 200 container, tong
thiét hai tang tré lai khoang 130 triéu VND, chi yéu do
thiét hai vi container nam ngoai khai thac gidm xuéng
rat thap (khodng 20 triéu VND) nhuwng thiét hai do
khong da nang luc stra chira tang 1én téi khoang 110
triéu VND; diéu nay cho thiy viéc dw trir qua nhiéu
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container khong con mang lai lgi ich kinh t&, ma ngworc
lai lam gia tang chi phi co hoi.

Nhin chung, Bang 4 phan anh r6 dwong cong chi phi
c6 dang chir U theo mirc du phong: khi x qua thap hoic
qua cao déu lam tong thiét hai tang 1én, trong khi viing
x khoang 150 container dem lai sw cAn bang t6t nhit
gitra hai cAu phan chi phi, phtt hop véi két qua biéu dién
trong Biéu do 1.

Bang 5 mé ta khung lich bao tri doi véi cc thiét bi
khai th4c container yard, bao gdm kiém tra nhanh hang
ngay trudc ca, cac dot bao trl nhoé dinh ky 3-6 thang,
bao tri 16n hang nidm va cac can thiép dot xuat khi phat
hién s co.

Hoat dong kiém tra nhanh hang ngy gitip phat hién
som cac dau hiéu bat thwong cua thiét bi (ro ri dau,
tiéng 6n, dé rung, do léch...) trwdc khi dwa vao vin
hanh, qua dé gidm nguy co hw héng dot ngot gay gian
doan diy chuyén xép d& va sira chita container.
Cac dot bao tri nho dwgc thuc hién theo chu ky thoi
gian hodc theo s8 gi®r hoat ddng nham thay thé dinh ky
céc chi tiét hao mon, hiéu chinh, béi tron va cin chinh

thiét bi, giup duy tri hiéu suat lam viéc 6n dinh va han
ché cac sw co tich liy.

Bao tri 16n hang nam (dai tu) cho phép kiém tra téng
thé tinh trang thiét bi, thay thé cac b6 phan quan trong
va nang cip theo khuyén nghi ctia nha san xuit, tir d6
kéo dai tudi tho tai sn c6 dinh va giam chi phi stra chira
16m khéng ké hoach trong twong lai.

Cac can thiép dot xuit khi phat hién sw cd dwoc bd
tri linh hoat ngoai ké hoach dinh ky, nham xtt 1y kip thoi
cac hdng hoc bit thwong; tuy nhién, néu lich bao tri cht
dong (hang ngay, dinh ky, hiang ndm) dwoc tuan tha
nghiém tuc thi tin suit bao tri dot xuat sé giam, goép
phan 6n dinh nang lwc khai thic va gidm rui ro gian
doan chudi stra chita container.

Nhuw vay, Bang 5 khong chi dong vai tro mo ta quy
trinh bdo tri thiét bi ma con cho thdy sw gan két gitta
cong tac bao tri chd dong va hiéu qua van hanh
depot/CY: mét lich bao tri hop ly gitp gidm thiéu thoi
gian chét cta thiét bi, hd tro duy tri ning luc stra chita
on dinh - yéu té dau vao quan trong trong mo hinh téi
wu héa lwgng container dy phong.

Bang 5. Lich bao tri thiét bi khai théc container yard (CY)

Cong viéc TAn suit Ghi chu

Kiém tra nhanh Hang ngay, trwdc ca Tat ca thiét bi vdn hanh
Bao trinho 3 - 6 thang Theo gio hoat dong hodc dinh ky
Bao trilén Hang nam Dai tu, lam md&i theo khuyén nghi hing

Dot xuat

Khi phat hién sw c6

Ghi nhan va stra chira ngay

Biéu d6 1 minh hoa quan hé giira s6 lwgng container
dy phong va téng thiét hai trong chu ky mé phdng.
Puong cong tong thiét hai c6 dang chir U, véi viing day
dat gan tai mirc dy phong khoang 150 container, phu
hop v6i s liéu trong Bang 4.
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Biéu do 2 thé hién phan b6 tin suit s6 container yéu
ciu stra chira trong ngdy. Pudong cong phan phoi liy
thira dwoc hiéu chinh bdm kha st cac cOt tAn suit thuc
nghiém, dac biét & vung dudi phai, cho thay gia thuyét
phéan phai liy thira 1a phtt hop véi dac diém bién dong
nhu ciu stra chira container tai depot nghién ctru.
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Quan hé gitra s6 lwgng container dw phong va tong thiét hai

250

200

150
10
5
[
1 2 3 4

® Lwong container dw phong m Tdng thiét hai (triéu VND)

o

o

o

Biéu db6 1. Quan hé giira s6 lwong container du phong va téng thiét hai

Phan phdi tén suat sd Ilwo'ng do'n hang sira chira container
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5
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2
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Bi€u d6 2. Phan phdi tAn suit s6 lwong don hang stra chita container trong ngay
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4. Két qua

Két qua mo phong cho cac mirc dy phong x = 50;
100; 150; 200 container dworc trinh bay trong Bang 4
Tong thiét hai c6 xu hwéng giam khi ting lwong
container dw phong tir 50 1én 150 container va tang tré
lai khi virot qua 150 container.

Trong dai gia tri thir nghiém [50; 200], mic dw
phong khoang 150 container cho gia tri ton that trung
binh thap nhét, la co s& dé dé xuit ngudng duw phong
kinh té cho depot nghién ctru.

Dit liéu khao sat thuc tién cac depot cho thdy quy
trinh kiém tra, bao tri, ghi nhin nhat ky container, &rng
dung phan mém ERP/TOS lam gidm sai sot, giip quay
vong container nhanh hon t&i 20% so véi phwong
phap tha cong[3].

Ap dung mé hinh toan két hop mé phong Monte
Carlo trén dit liéu thuc té€ depot/container yard tai Viét
Nam, nghién ctru da xac 1ap dworc sé lwong container
bdo dam dy phong t6i wu phuc vu stra chira dinh ky,
qua d6 gidm thiéu thoi gian container ndm ngoai khai
thac va gidm thiét hai tai chinh cho doanh nghiép
logistics.

Két qud mo phong cho thay khi lwong dw phong
tang tlr mirc rat thap 1én viing t6i wu, tong thiét hai giam
dang ké do han ché dugrc tinh trang khong du tai cho
day chuyén stra chira; tuy nhién, néu tiép tuc ting dw
phong virot ngudng kinh té toi wu, thiét hai lai ting 1én
do chi phi co hdi clia container nim ngoai khai thac.

Bang 6 tong hop mdt cach khai quat tic dong ciia ba
mic du phong container khac nhau déi véi thiét hai
cta hing tau, hiéu suit vin hanh depot/CY va toc do
quay vong container rong, qua dé gitp dién gidi ro hon
¥ nghia thuc tién ctia két qua mé phéng. O mirc dw

phong thép, thiét hai ctia hang dwoc danh gia la cao
(khoadng 40%), chti yéu do rdi ro thiéu container san
sang khai thac, phai chdr stra chira, din dén mat co hoi
van chuyén va gidam mrc d6 tin cdy dich vu.

Trong kich ban dw phong t6i wu, thiét hai ctia hang
gidm xuéng mirc thip (khoang 15%), déng thoi hiéu
sut vin hanh depot/CY dworc cai thién ro rét nho day
chuyén stra chita dugc khai thac gan cong suat thiét ké,
gidm thoi gian cho doi va gidm tén dong cong viéc.
Vung dvw phong toi wu ciling gitip tang toc dd quay vong
container rong, rit ngin thoi gian ndm bai khong sinh
loi, qua d6 nang cao hiéu qua st dung doi container.

Nguorc lai, khi mc dw phong cao virot qua ving toi
wu, thiét hai clia hang lai tang tré lai (khodng 25%) du
rui ro thiéu container gan nhw bi loai bo. Nguyén nhan
12 s6 lwong 16m container phai nam trong trang thai dw
phong lau ngay lam tang chi phi co hoi va chi phi Iwu
kho, trong khi hiéu suat depot/CY c6 xu huéng 6n dinh
nhung du thira nang lwc, khong tao thém loi ich dang
Kké so véi kich ban toi wu.

Béng 6 vi viy khang dinh tinh chat “d4anh ddi” trong
bai todn dw phong container: dw phong qué it dan dén
thiét hai do thiéu container va dwéi tai day chuyén sira
chira, con dw phong qué nhiéu lai giy thiét hai do
container nam ngoai khai th4c; chi khi luwa chon mirc dw
phong trong viing t6i wu thi doanh nghiép méi dong
thoi dat dwoc thiét hai thap, hiéu suit depot/CY cao va
tdc d6 quay vong container rong thuan loi.

Trong kich ban gia dinh ctia depot nghién ctru, tdng
thiét hai chung cé thé giam khoang 15-25% so véi vain
hanh khéng t6i wu héa dy phong, dic biét trong béi
canh mua cao diém xudt khiu v&i nhu ciu stra chiva va
quay vong container rong ting manh.

Bang 6. Tong két ton thit va hiéu qua t6i wu theo tirng mirc dw phong container [4]

Chi tiéu Lwong dw phong thip Lwong dw phong t6i wu Lwong dw phong cao
Thiét hai hang Cao (40%) Thap (15%) Tang tré lai (25% do ndm ngoai
khai thac)
Hiéu suit depot Thip Cao (t6i wu héa) On dinh, dw thira
Quay vong rong Cham Nhanh Trung binh
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5. Ban luan

Két qua mo hinh hoa cho thiy sw cin thiét cia viéc
xac 1ap mét nguwdng du phong container kinh té t6i wu
nham gidm chi phi cho ca hang van tai va depot/CY,
tranh dworc ca hai cwe doan thiéu container sira chira va
dw thira container ndm ngoai khai thac [7],[8].

Nhéin dinh nay nhat quan véi xu hwéng chung cta
cac nghién ctru tdi wu tén kho container va quan ly
container rong trong mang ludi logistics qudc té, noi
viéc cAn biang chi phi lwu kho va chi phi thiéu hut dwoc
coi la trung tam cuda bai toan quy hoach van hanh.

Y nghia Ién nhat ctia nghién ctru la chi rd thm quan
trong cta viéc ng dung cdng nghé s6 (RFID, YMS, TOS,
ERP) trong kiém soat téon kho va lich si vAn hanh
container, phit hop véi dinh hwéng chuyén doi so
logistics va phat trién logistics thdng minh tai Viét Nam
dwoc dé cip trong Bao cio Logistics Viét Nam 2025 [1].

Cac diém manh ctia nghién ctru 1a tich hgp mo6 hinh
héa toan hoc véi thue nghié thyece té, dong thoi dé xuit
quy trinh hoan chinh kiém tra, bao tri, cip phat, nhip
xudt container phu hgp chuin quéc té (I1SO, IICL,
CSO)[3].

Gidi han ctia nghién ctru chli yéu ndm & khau di liéu
dau vao (van con thiéu s6 liéu dai rong cac depot &
mién Trung, mién Nam va diéu kién thoi tiét dac thu).
Mot s6 depot chwra s6 hda hoan toan lich str van hanh
container nén chwa phan dnh hét hiéu qua thyc té ctia
quy trinh t6i wu héa dy phong.

6. Két luan

Bai bio da xay dung mo hinh toan téi wu héa so
lrgng container dw phong bao dam cho cong tac sira
chita, quan tri van hanh depot/container yard trong
logistics Viét Nam, két hop phan tich thuc tién bing mo
phong Monte Carlo va khéo sat thuc dia. K€t qua chira
rang viéc xac dinh s6 lwong du phong t6i wu khong chi
giam chi phi cho doanh nghiép van tai ma con tang hiéu
suit diu ra toan hé théng, ting toc d6 quay vong, giam
thi€u cac nguy co thi€u hut container réng mua cao
diém xuat khau.

Nghién ctru dé xuit quy trinh quéan ly depot/CY hién
dai tich hop cong nghé s6 (ERP, YMS, TOS, RFID), dao
tao nhan lyc, kiém tra bao tri dinh ky, gép phin ning
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cao lgi ich kinh té, ting khad nang canh tranh nganh
logistics Viét Nam[3],[4]. Tac gid khuyén nghi cac
depot, hdng tau va doanh nghiép logistics tang cuwdng
ap dung giai phap tdi wu héa, chuin hoa quan ly, dau tw
hé théng s6 hoéa nham nang cao hiéu qua van hanh
container trong béi canh thi trwedng bién dong phirc
tap.

Pong gop cua cac tac gia trong bai bao

Pdng Thi Bich Hoai: Phwong phap, Quan ly dir liéu,
Phén tich chinh thirc, DPwa ra két qua mo hinh, Phan hoi
y kién phan bién, Viét - ban thdo géc. Pong Van
Hwéng: Phuwong phap, Giam sat, chinh stra ban thao.

Tuyén b6 khong xung dot l¢i ich va cam két ban
quyén

Cac tac gia tuyén bo vé sy khong xuat hién nhirng
xung dot tiém an tir nghién ciru nay, va cam két bai
bao chwa tirng dwgc cong bo trude day.
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