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Nghién cttu t8i wu phwong tién trong kho CFS bang mo phdong sw Kién roi rac
Optimizing material handling equipment in CFS warehouses using discrete event
simulation
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Tir khéa: TOM TAT
Kho CFS Nghién ctru giai phép t6i wu héa viéc diéu phdi phwong tién (do6i xe nang) tai kho CFS
Xe nang Phu Hitu noéi riéng va 4p dung véi cac kho CFS néi chung nhdm xda bé cac nut that cd

chai, nang cao ning suit van hanh va tiét giam chi phi logistics. Bing phwong phap md
hinh héa va m6 phong su kién roi rac (DES) trén phin mém AnyLogic, nhém téc gia da

T6i wu héa
M6 phong sw kién roi

rac (DES) tai hién quy trinh van hanh thwc t€ va tién hanh th nghiém 10 kich ban thay ddi sé
AnyLogic lwong phuong tién dua trén dit liéu khao sat thuc dia. Két qua nghién ctru khang dinh
Hiéu suit van hanh. ddi xe ning trong kho 1a nhén t6 then chét quyét dinh ndng lwc thong qua clia toan hé
théng.

Keywords: ABSTRACT

CFS Warehouse This paper focuses on investigating solutions to optimize forklift fleet coordination at
Forklift the Phu Huu CFS warehouse to eliminate bottlenecks, enhance operational
Optimization productivity, and reduce logistics costs. By utilizing modeling and Discrete Event

Simulation (DES) through AnyLogic software, the authors replicated real-world
operational processes and conducted ten experimental scenarios varying the number
of handling units based on field survey data. The research findings confirm that the
internal forklift fleet is the critical factor determining the overall system's throughput
capacity.
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1. Pat van dé CFS xuéng chi con 1-2 ngay, thi tai Viét Nam, khau
van hanh nay van con nhiéu han ché. Cu thé, theo
Bdo cdo Logistics Viét Nam [2], chi phi logistics

trong nuéc hién van & mic cao (chiém 20-25%

1.1. B6i cdnh hién nay

Trong chudi cung &ng logistics, kho CFS déng

vai tro then chot trong viéc xtr ly va déng rat hang
1é (LCL). Tai nghién ciru ciia Ngin hang Thé gidi
(World Bank) [1] da chi ra rang: Néu cac qudc gia
phat trién nhw Singapore hay Thai Lan di Gng
dung cong nghé dé rit ngin thoi gian xtt ly tai kho

téng chi phi), ma mot trong nhirng nguyén nhin
c6t 16i la sy yéu kém trong diéu phdi phwong tién
ndi bd. Thuce té cho thiy, hiéu suit khai thac thiét
bi xép d& - dac biét la xe nang - tai cac kho CFS
Viét Nam dang thap hon dang ké so véi cac nwéc
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phat trién [3], trwc tiép gay ra tinh trang n tac cuc
bd va lang phi nguoén luec.

1.2. Kho CFS Phti Hiru

Kho CFS Phu Hitu, trwc thugc Cang Tan Cang -
Phu Hitu (Terminal C - Cang Cat Lai, TP. Thu bc),
s& hitu vi tri chién lwoc gidp két noi thuan tién véi
cac khu cong nghiép trong diém va giam ap luc
giao théng cho cum cang Cat Lai. Vé niang lwc ha
tang, kho s& hitu bai déng rat hang rong 144.558
m? va dwoc van hanh thong qua hé théng phan
mém quan ly déng boé (TOPX, TOPO, WMS). Qua
trinh béc xép va x Iy hang héa ndi bo tai kho phu

thudc cht yéu vao doi thiét bi gbm 4 xe nang (3 xe
van hanh chinh va 1 xe dw phong) (Linde Active).
Nho sw két hop gitra hé thong quan ly hién dai va
nang lyc thiét bi, kho CFS Phd Hiru hién duy tri
mikc ndng suat xi Iy trung binh 27 container/ngay,
phan anh nang lyc x& Iy hang héa dang ké va dong
vai tro quan trong trong viéc dap ttrng chudi cung
ng logistics tai khu vuc. Theo bdo cdo nghién ctru
kha thi dw 4n t6i wu phwong tién trong kho CFS
bang mo phéng sw kién roi rac, cac dir liéu ban dau
ctia mo hinh dwoc xac dinh va thé hién trong Bang
1.

Bang 1. Dt liéu dau vao Quy trinh vin hanh Kho CFS

Hoat dén Thoigian  Quing dwdng  Thiét bi vin
STT At cong M6 td hoat dong trung binh trung binh chuyén Ghi chu
quy trinh ;
(s) (m) chinh
1. QUY TRINH NHAP HANG
Dichuyén Xe nang di chuyén tir khu
tirchd ti€p  vuc tiép nhan hang dén . .
11 nhinvao  khuvwc bai (tAp két/lwu 25 8.24 Linde active
bai trit tam thoi).
X&p han Xe nang thyc hién thao Thoi gian nay chi
1.2 PRANg — 4c nang va dat kién hang 5.22 - Linde active  tinh riéng thao
vao ké NN £ oA
vao vi tri trén ké. tdc nang/ha.
2.QUY TRINH XUAT HANG
D1t Xentng couytn o
2.1 - p vre tap KEL/TIEp ndl 37.18 20 Linde active tlr cac Ian do
nhdnraxe  dénvitrixe tai cho xuat "
Y ; N thwce té
tai hang.
A A Thoi gian
Bc hang Xe nang thyc hién thao nang/ha kién
2.2 A 2 tac nang va dat kién hang 12.5 - Linde active . o Ao
1én xe tai hang b6c 1én san

1én xe tai.

. xe tai
3. THONG TIN CHUNG VE HANG HOA
Kich thu6c 1. 100cm; Rong 80cm;
3.1 kién lén - - -
x Cao 2.3m
nhat
Kich thu6c i 1 m; Rong 0.8m; Cao Thoi gian nay chi
3.2 kién nho 0.2m - - - tinh riéng thao
nhit ' tac nang/ha.
Trong
3.3 lwongkién 2 tin - - -
16mn nhat
Trong lwong
Trong thung hang nhé
3.4 lwgngkién Dwéi 10kg - - - nhit thuwong gip
nhoé nhat trong van
chuyén hang 1é
lugrrlorllgén Hang nang dat
35 ONENK Khoang 500kg - - - phia duéi, hang
thong = oA
nhe dat phia trén
dung
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1.3. Nhu cdu vé kho bdi va khd ndng ddp trng

Nhu ciu xuat nhip khau qua cic cdng bién phia
Nam, dién hinh Ia Cang Cat Lai, dang gia ting bung
nd. Theo bao cao cuia Savills Viét Nam [4], nhu cau
thué kho bii dv kién ting 10-12% mdi nim trong
giai doan 2023-2025. Pong thoi, B6 Giao thong
Van tai [5] cling dw bao lwong container qua Cang
Cat Lai - von da khai thac toi da cong suit tir trudre
dai dich - sé ting gip d6i vao nam 2030. Sy chénh
1éch 16n gitra nguoén cung han hep va nhu cau tang
cao da giy ap luc truc tiép 1én toan bo hé thong
logistics khu vuc.

Chiu tac dong chung tir boi canh d6, kho CFS
Phu Hitu du sé hitu ha ting hién dai vin thudng
xuyén d6i mat véi tinh trang & dong hang hoa,
budc nhan sy phai tang ca lién tuc. Khao sat thuc
té€ chi ra nguyén nhén cot 16i la hé thong phwong
tién ludn chuyén noi bd (dic biét 1a xe nang) chwa
dwoc diéu phoi t6i wu dé dap ng lwu lwong hang
héa dot bién. Xuit phat tir thwce trang trén, nghién
ctru nay dat muc tiéu t6i wu héa phwong an diéu
phdi doi xe nang tai kho CFS Phu Hitu, nhim xéa
bé cac nut thit cuc bd, ning cao ning suit van
hanh va tiét giam chi phi logistics.

2. Tong quan nghién ciru va co’ s& ly thuyét
2.1. Téng quan nghién ctru

T6i wu héa van hanh kho bai va thiét bi xép d&
la chu dé thu hut sy quan tidm lén cda giG¢i hoc
thuat. Trong nghién ctru cia Rouwenhorst va cong
sw [6], cAc tac gid da nhidn manh rang thiét ké va
diéu khién hé thong kho bai déng vai tro quyét
dinh dén hiéu suit toan chudi cung &ng. Vé mait
phwong phap luan, tai nghién ctru cia Derhami va
cong s [7], nhom tac gid da ap dung thanh cong
phwong phap md phdng s kién roi rac (DES) dé
phan tich va téi wu hoa hé théng thiét bi xép d& vat
liéu, chirng minh wu diém vwot trdi cta DES trong
viéc xtr ly cac bién s6 ngiu nhién so véi cdc md
hinh toan hoc tinh truyén théng. Bén canh do,
nghién ctru tdng quan cia Koster va cong sw [8] da
hé thdng hda cic dinh hwéng van hanh va diéu
khién thiét bi x€p d& trong kho. Tuy nhién, tai Viét
Nam, viéc trng dung DES trong t6i wu kho CFS van
con han ché va thuwong dirng & mirc vi mo. K€ thira
cac cin cr khoa hoc d6, nghién ctru nay sé lap day
khodng tréng bang viéc tip trung gidi quyét bai
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toan toi wu héa quy trinh ludn chuyén xe nang noi
bd tai kho CFS Phu Hitu théng qua phidn mém
AnyLogic [9].

Két qua nghién cru dwoc mong doi khong chi
g6p phan ning cao hiéu suit quan ly kho, gidm chi
phi logistics ma con cai thién thoi gian ludn chuyén
hang héa va tang cwong kha nang canh tranh cho
hé thoéng chudi cung &ng cta Viét Nam.

bé dat dwgc muc tiéu nay, nghién cru sé tip
trung giai quyét bai todn toi wu hda quy trinh vin
hanh va phwong tién phuc vu cho kho. Cu thé,
nghién cttu sé phan tich quy trinh nhap hang, tw
khi xe nang d& hang tir xe tai dén khi hang dwoc di
chuyén vao vi tri lwu trit trén ké bang viéc stt dung
két hgp nhiéu phwong phap. Pau tién la khao sat
thwc dia dé thu thap dir liéu chi tiét vé quy trinh va
hiéu suit. Sau d6, phwong phap chu dao 1a mé hinh
h6a va mé phdng su kién roi rac (DES - Discrete
Event Simulation) trén phin mém AnyLogic dé tai
tao moi trwong kho CFS, phan tich cac kich ban
khac nhau nham x4c dinh cac nut thit ¢d chai theo
dinh hwéng quan tri thiét bi ctia Carlo va céng sw
[10]. Cudi cing, phwong phap phéan tich so sanh sé
dwoc st dung dé€ danh gia cac kich ban cai tién so
véi hién trang, tir d6 dwa ra cac dé xuit va kétluan
c6 co s& khoa hoc.

2.2. Co sé ly thuyét

Kho CFS (Container Freight Station) déng vai
tro 12 diém nut quan trong trong chudi cung ¢ng
logistics, chuyén phuc vu cac hoat dong thu gom,
chia tach va dong rut hang 1é (Less than Container
Load - LCL). Khac véi kho Iwu trit thong thwong,
dac thu ctia kho CFS 1a ¢6 tan suit giao nhén cao,
chu ky lwu kho ngan, ciing sw da dang vé chiing loai
va kich thwérc kién hang. Dong chay vat chit trong
kho mang tinh dong rit cao, doi hoi sw phéi hop
nhip nhang gitta cac khu vuc bai tip két, ctra béc
x€p va cac thiét bi xtr ly. Trong méi trwdng van
hanh dé, xe nang (Forklift) 1a thiét bi xép d& va van
chuyén néi bd chu lwc. Dwdi goc do hé thong, xe
ning dwgc xem la mdt "ngudn lwc dong” (mobile
resource) c6 gi¢i han ca vé nang lwc (tai trong, téc
do) 1an s6 lwong. Hiéu sudt cua kho CFS phu thudc
truec tiép vao ty 1é khai thac (utilization) va 1o trinh
di chuyén ctia xe ning. Néu phin bé khéng hop ly,
hé thong sé ganh chiu su lang phi tir thoi gian xe
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chay khong tai (empty travel), lam giam thong
lwong (throughput) chung cda toan kho.

Sw phtrc tap trong viéc diéu phdi thiét bi chi yéu
xudt phat tir tinh ngau nhién (stochasticity) cta
cac hoat dong thuc té. Viéc van hanh luén chiu anh
hwdng bdi cac yéu té bat dinh nhw sw chénh 1éch
thoi gian xe tai dén cong, sw da dang cua cac 16
hang hay céc sw ¢6 ky thut. Sw mat cAn bang giita
ludng hang dén ngau nhién va ning luc xt Iy hitu
han cta thiét bi tit yéu dan dén sw Un . Duéi goc
nhin cta Ly thuyét hang doi (Queuing Theory),
tinh trang nay mé ta trang thai cac thuc thé (xe tai
cho boc d&, kién hang ché xe nang) phai xép hang
khi nhu cau dich vu vieot qua nang lwc phuc vu ctia
tai nguyén tai mot thoi diém nhat dinh. Khi mot
cong doan hodc thiét bi khdng thé dap wng kip thoi
lwong cong viéc d6 vé, nd sé tré thanh nat thit c6
chai (Bottleneck) [11]. Nhan dién va giai toa chinh
x4c nut that c6 chai 1a nguyén tic cot 16i d€ nang
cao hiéu suit tong thé ma khong gy lang phi dau
tw dan trai.

Dé giai quyét triét d€ cac bai toan trén, Téi wu
héa (Optimization) dwoc 4p dung nhidm tim kiém
phwong &n van hanh tot nhat tir mét tp hop cac
kich ban kha thi. Déi véi kho CFS, muc tiéu tdi wu
héa khong chi dirng lai & viéc gidm thiéu tong
quang dwong di chuyén cta thiét bi, ma con huwdéng
t&i viéc can bang khéi lwong cong viéc, gidm thoi
gian ch¢ (idle time) va tdi da h6a kha nang dap ing
don hang. Tuy nhién, do hé théng c6 tinh ngiu
nhién cao, cic tham sé tinh khong thé phan anh
ding thuec té.

Trong nghién ctru t6i wu héa van hanh hé thong,
cac phwong phap mé hinh héa déng vai tro cot 16i
dé phan tich va dat dwoc cac muc tiéu vé chi phi,
thoi gian va hiéu suit. Hai phwong phép chinh
thwdong dwgc ap dung la mo6 hinh vatly va mé hinh
toan hoc. Trong khi m6 hinh vat Iy cung cip cai
nhin trec quan nhwng han ché béi chi phi cao va
tinh kém linh hoat, mé hinh toan hoc lai mang dén
kha ning mé rong, tiét kiém chi phi va dé dang thir
nghiém da kich ban.

M6 hinh todn hoc bao gom mé hinh phén tich va
mo hinh mo6 phéong. Do mé hinh phan tich chi phu
hop v&i cac hé thong don gian c6 gia dinh tinh, mo
hinh mé phong (Simulation Model) ndi 1én nhw
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mot cong cu tbi wu dé gidi quyét cac hé théng phirc
tap, mang tinh ngiu nhién théng qua phan mém
chuyén dung (AnyLogic, FlexSim, Vissim...). C6 ba
cach tiép cdn mo6 phdong chinh: Pong hé thong
(System Dynamics - SD): T4p trung vao ciu tric vi
mo, cdc dong chdy va moi quan hé nhan qua ctia hé
théng theo thoi gian; M6 phong sw kién roi rac
(Discrete Event Simulation - DES): Biéu dién hé
théng qua chudi cic sw kién roi rac theo trinh tw
thoi gian. Day 1a phwong phap dac biét phu hop dé
nghién cttu van hanh kho bai (vi du: kho CFS), noi
cac hoat dong boc xép, 10 trinh xe la nhirng sw kién
twong tac truc tiép, anh hwdng dén hiéu suit toan
hé thdng; M6 hinh dwa trén tic nhan (Agent-Based
Modeling - ABM): Phan tich hé théng thong qua
hanh vi va sw twong tac vi mo cla cac tac nhan doc
1ap (ngudi 14i xe, xe tai, ...) dwa trén cac b quy tic
riéng.

Nghién cru nay hwéng téi viéc toi wu héa hiéu
suat thiét bi (xe ning, xe kéo) va quy trinh xir ly
hang hoa (tap két, chia tach, giao nhin) trong kho
CFS. Do ban chit cac hoat ddng nay 1a mot chudi sw
kién roi rac 1am thay d6i trang thai hé théng theo
thoi gian, phwong phap M6 phdng sw kién roi rac
(DES) dwoc lwa chon lam nén tang ti€p cin chinh.
Viéc ap dung DES dwoc dinh hwéng béi cac wu
diém c6t 16i: (1) kha ning mo hinh héa chinh xac
cac hoat ddng c6 diém bit dau va két thic ro rang;
(2) cho phép theo doi dong chdy cua tirng doi
twong (xe, hang, nhan sw) nham nhan dién cac
diém nghén; (3) trich xuit chi tiét cac chi s6 hiéu
suat nhw chiéu dai hang doi, thoi gian x& 1y va
théng lwong; (4) lam nén tang thuit todn virng
chac dé giai quyét bai toan diéu phdi, t6i wu 16 trinh
trén cac phidn mém chuyén dung (FlexSim,
AnyLogic); va (5) kha nang tich hop cac bién s6
ngau nhién (thoi gian xe dén, sw c6 thiét bi) gitp
mo hinh phan anh sat thwce té€ van hanh.

3. Xay duwng mo hinh mé phéng
3.1. Cdc giai doan xdy dwng mé hinh

Xay dung mo hinh mé phong cé thé chia thanh
cac giai doan sau: Xay dwng bai toan va muc tiéu
cia md hinh; Xay dung y twéng md hinh; Chuin bi
dir liéu dau vao; Lap trinh m6 hinh mo phdng;
Nghién ctru va thir nghiém mé hinh; Phén tich két
qua th nghiém; Két ludn. Hinh 1 thé hién so do
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cac giai doan xay dung mo hinh m6 phdng, tir dé
mot ké hoach da dwoc dwa ra dé xay dung mo hinh
mé phéng t6i wu phwong tién trong kho CFS.
XAY DUNG Y TUONG MO HINH
CHUAN B| DU LIEU DAU VAO
LAP TRINH MO HINH MO PHONG
NGHIEN CUU VATH;_’rNGH\F:M MO HINH
PHAN TiCH KET (;'UA THU NGHIEM

KET LUAN

Hinh 1. So d6 cac giai doan xay dung mé hinh

CHU THicH:
G UGG HANG NRLEP KHO
== LGNG RANG XUAT KHO

3.2. Sor do luéng hang héa thuc té

Khi nghién ctru hoat dong ctia kho CFS, bai toan
dat ra la xac dinh cac phwong an hoat dong cia cac
thiét bi, phwong tién trong kho CFS phu hop véi s6
lrong hang hod ra vao kho cling nhw kha nang xép
d& hang khi viéc xuit hang, nhap hang dién ra. Y
twéng md hinh bao gbm cic qua trinh sau: Qua
trinh xe nang di chuyén theo luéng hang; Qua trinh
xe nang xép d& hang 1én ké. Trong dé qua trinh xe
nang di chuyén phai tuin tha theo luéng hang hoa
va gan lién v6i quy trinh da khao sat thuc dia tai
kho CFS (Hinh 2).

gy
ey,

NG

Hinh 2. So' 6 quy trinh xuit nhip kho CFS

3.3. Thiét Idp cdu tric Logic trén Anylogic

Dé& ning cao tinh chin thwc va ddm bao mé hinh
mé phong phan anh sat thuc té van hanh déng cta
kho CFS Pht Hitu, cac yéu t6 vé do tin ciy va sy co
ky thuat cta thiét bi xép d& da dwoc tich hop chi
ti€t vao ciu hinh tai nguyén. Cu thé, doi xe ning
luan chuyén dwoc thiét 1ap cic tham s& ngau nhién
vé su c6 hong héc trong qua trinh lam viéc théng
qua hai chi s6 cot 16i: Thoi gian hoat dong lién tuc
trung binh giita cic lan hong héc (Mean Time
Between Failures - MTBF) dwoc xac dinh 1a 2400
phut (twong dwong khoang 5 ca lam viéc tiéu
chuin); va Thoi gian stra chira, bdo dwéng trung
binh (Mean Time To Repair - MTTR) dwoc thiétlap
12 30 phut. C4c bién s6 ngau nhién nay dwoc ciu
hinh tuén theo phan phdéi Log-normal, dwa trén co
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s& phan tich chudi s6 liéu ghi chép lich st tir bd
phén bao tri thiét bi thuc té tai don vi khai thac bai.

Trong nghién ctru nay, mé hinh mé phéng dwoc
phét trién trén nén tang phin mém AnyLogic, mot
c6ng cu manh mé va linh hoat hd tro da phwong
phap mo phong, bao gom mo phong sy kién roi rac
(DES - Discrete Event Simulation) ma ching t6i da
lwa chon.

C4u truc ciia mo hinh dwoc thiét ké mot cach c6
hé théng, bao gdm 3 thanh phin chinh yé&u, moi
thanh phin déng vai tro quan trong trong viéc tai
tao va phéan tich hanh vi cia hé thong kho CFS mét
cach chan thuc va toan dién:

e Phdn 1: Cdu tric Co sé ha tdng. Thanh phin
dau tién va co ban cua md hinh la viéc xay dung
mot biéu dién chi tiét vé ciu truc vat Iy va bs cuc
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khong gian ctia kho CFS. Diéu nay bao gom viéc tai
tao chinh xac mit bang nha kho, vi tri cac khu vuc
chirc nang nhw khu vuc tiép nhan hang, khu vuc
lwu triv véi cac diay ké va 16i di, khu vuc tip
két/kiém tra, va khu vurc xuit hang. Viéc nay dwoc
thyc hién thong qua cac thw vién chuyén dung cia
AnyLogic (vi du: Material Handling Library,
Process Modeling Library), cho phép dinh nghia

cac tai nguyén c6 dinh va khéng gian hoat dong,
tao nén tang cho sw di chuyén cta cac thuc thé va
phwong tién trong moi tredng méd phong. Sy thé
hién chinh xac co s& ha ting la yéu t6 then chot dé
dam bdo tinh hop 1€ cda cac phan tich vé quang
duwong di chuyén, tic nghén, va hiéu suit sir dung
khong gian.

Hinh 4. Mit bang 2D cta c4u tric co s& ha ting

roirac, trang thai cua hé thong thay dai tai cac thoi
diém roi rac khi mot sw kién xay ra. Cac su kién
chinh dwoc mé hinh héa bao gom: sy dén cda xe
tai ché hang, viéc di chuyén hang hoa giira cac khu

e Phdn 2: Cdc Sw kién va Logic Vdn hanh.
Thanh phan thi hai tip trung vao viéc dinh nghia
va lap trinh cac sw kién roi rac va logic van hanh
chi phoi hoat déng ctia kho. Trong mé hinh sy kién

96



Doan Quang Pdng, Trdn Céng Binh, Hoang Hiru Pat, Nguyén Trang Thé Vinh, Vé Vin Nam
Nghién citu t6i wu phwong tién trong kho CFS bdng mé phdng sw kién réi rac

vuc bang xe nang, qua trinh xir ly va phan loai
hang, va viéc xép hang lén xe tai dé xuit kho. Mdi
sw kién dwgc gin véi mot khoang thoi gian xtr ly
cu thé, thwomg dwoc mo hinh héa bang cac phan
phdi xac sult dwa trén dir liéu thuc té. Logic vin
hanh ciing bao gom céac quy tac diéu phdi va wu
tién cho cac phwong tién (vi du: xe nang sé phuc vu
yéu cdu nao trwdc khi c6 nhiéu yéu cau cung lic),

quy trinh xtt ly khi x4y ra tic nghén tai mdt khu
vuc, va cach cac thuc thé di chuyén qua cac giai
doan khac nhau ctia quy trinh. Viéc dinh nghia ro
rang cac sy kién va logic nay la cin thiét dé€ mo
hinh c6 thé tai tao dong lwc hoc cta hé thong.

Sw kién va logic van hanh tai cac ctra kho

sourcePallets XNbenngoai seizeTransporter moveByTransporter XNbenngoaitnd XNbentrong
o 2 24 %
unloading00 XNbentrongEnd00 retrieveRawMaterial XNbentrong00  rawMateriallnStorage XNbentrongEnd storeRawMaterial
= . %
T == T o :
sourceDeliveryTrucks00
seizeTransporter00 moveByTransporter00 queue00 @\F’ICkup DrivingtoDoor22 sink00

[
o

Hinh 5. Cra kho 1

sourcePallets2 XNbenngoai2 seizeTransporter2 moveByTransporter2  xNbenngoaiEnd2 queue2 XNbentrong2
© # oz # ¥
unloading22 ~ XNbentrongEnd22 retrieveRawMaterial2 XNbentrong22 rawMateriallnStorage2 XNbentrongEnd2 stopeRawMaterial2

= e %

¥ == o - o

sourceDeliveryTrucks22
seizeTransporter22 moveByTransporter22 queue22 Q\plckupz movelo sink
o> . 5] ']
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Hinh 6. Cira kho 2

sourcePallets3 XNbenngoai3 seizeTransporter3 moveByTransporter3 ~ XNbenngoaiEnd3 queue3 XNbentrong3
Q Q') 'FJ':-.:.IF" ‘rr'.;_..-r -)c? ?ﬁ
unloading33 XNbentrongEnd33 retrieveRawMaterial3 XNbentrong33  rawMateriallnStorage3 XNbentrongEnd3 sforeRawMaterial3
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Hinh 7. Ctvra kho 3
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sourcePalletsd XNbenngoai4 seizeTransporter4 moveByTransporterd XNbenngoaiEnd4 g eyeq XNbentrong4
o % iy * k-
unloading44 XNbentrongEnd44 retrieveRawMaterial4 XNbentrong44 rawMateriallnStorage4 XNbentrongEnd4  sforeRawMaterial4
> - > >
. . .
sourceDeliveryTrucks44
seizeTransporter44  moveByTransporterd44 queuedd @\p iekigls movelo + sink44
- ity
Hinh 8. Ci¥a kho 4
sourcePalletss XNbenngoai5 seizeTransporters moveByTransporter5 ~ XNbenngoaiEnd5 queueb XNbentrong5
° g g %
unloading55 XNbentrongEnd55 retrieveRawMaterial5 XNbentrong55 rawMateriallnStorage5 XNbentrongEnd5 oreRawMaterial5
> > >
8 8 s 8

seizeTransporter55 moveByTransporter55 queue55

sourceDeliveryTrucks55

@ pickup5

moveTo sink55

%)

o
L) e -
-4

Hinh 9. Cttra kho 5

Bang 2. Danh muc cac Khéi Logic st dung

Khéi Tén khoi Chirc nang
Q._ Source (Khdéi tao d6i twgng (Agent)) Tao ludng kién hang nhip va ludng xe tai dén nhan
hang.
2@  TimeMeasureStart/ Xac dinh thoi gian chu ky (Tex) dé tinh todn ndng sult xe
Time MeasureEnd (Po lwong thoi nang.
gian)

Seize (Cap phat tai nguyén)

MoveTo/

MoveByTransporter (Piéu hwéng di
chuyén)

Queue (Tao hang do1i)

Delay (Tri hoan thoi gian)

RackStore/
RackPick (Twong tac hé théng ké)
Pickup (Thu gom d6i twgng)

Sink (Giai phéng déi twong)

Chiém dung xe ning tréng khi c6 yéu ciu xép do.

M6 phéng hanh trinh dich chuyén clia xe ning va hang
hoa.

Mb phéng khu virc che dém; do lwdng dinh un tic

(Qmay).

Mo phéng thoi gian dé hang khai xe tai hodc kiém dém
tai kho.
Ty déng cit hang vao ké lwu trit hodc rat hang xuat kho.

Ghép noi cac kién hang 1€ 1én xe tai trwdc khi xuit bén.

Huy cac don hang/xe tai da hoan thanh dé két thic quy
trinh.
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e Phdn 3: Dir liéu Pdu vao va Phdn tich Két quad:
Thanh phan cudi cung lién quan dén viéc quan ly
di liéu va danh gia hiéu suit cia mo hinh. D liéu
dau vao, thu thip tir khdo sat hién treérng va phan
tich thong ké dwoc tich hgp vao moé hinh dé dai
dién cho c4c yé&u t6 ngiu nhién va thong sd ¢d dinh
cia hé thdng thwc. Cac dir liéu nay bao gom tan
suat hang héa dén/di, thoi gian x 1y tai cdc quy
trinh, toc d6 di chuyén cta xe ning, nang luc cia
cac tai nguyén. Sau khi mé hinh dwoc xay dung va
xac nhan, cac thtr nghiém moé phéng sé dwoc thuc
hién dé thu thip mét loat cac chi sé hiéu suit dau
ra. Cac chi s6 nay cé thé bao gom: thong lwong
hang hoéa, thoi gian cho doi trung binh cta xe tai
ché hang, kién hang tai cac hang doi, ty 1€ st dung
clia cac phwong tién va tai nguyén, va mirc do tic
nghén tai cac nut that. Viéc phan tich kj lwomg cac
két qua dau ra nay sé cung cip co s& dinh lwong dé
danh gia hiéu qua cua cac phwong an téi wu hoa va
dwa ra cac khuyén nghi cai tién cho cac phwong
tién hoat dong trong kho CFS.

3.4. Kiém dinh tinh hop Ié ctia m6 hinh

Trwéc khi tién hanh chay cac kich ban thuc
nghiém t6i wu, tinh hop 1€ cia hé théng mo phong
da dwoc nhém nghién ctru kiém dinh théng qua
phwong phap doi chiéu véi thwe trang (Face
Validation). Cu thé, két qua chay Kich ban Baseline
(KB1 - Hién trang vé&i 3 xe ngoai, 4 xe trong) cho
thay hé s6 st dung phwong tién (Ur) cham ngudng
95,2% va xudt hién tinh trang un tic lién tuc tai
khu vuc tiép nhin (Qmax = 605 Kién). Cac chi s6
dau ra nay hoan toan khép véi hién twong qua tai
va & dong hang héa thwdng xuyén dwoc ghi nhan
qua qua trinh khdo sat thwc dia va phdng van bo
phén quan ly van hanh kho CFS Phu Hiru.

Bén canh phwong phap doi chiéu véi thuc trang
(Face Validation), nhém nghién ctru da tién hanh
bé sung buéc kiém dinh dinh lwgng (Quantitative
Validation) nham x4c dinh dd tin c4y toan hoc cta
hé thdng moé phéng ngau nhién. Dit liéu lich st van
hanh thuc té tai kho CFS Phu Hiru ghi nhén san
lwgng khai thac trung binh dat 27 container/ngay,
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twong dwong véi khoang 270 kién hang 1é dwoc x
1y trong moét ca lam viéc.

K&t qua chay Kich ban Baseline (KB1) trén nén
tang AnyLogic cho thdy hé théng gidi phong hoan
toan 265 kién hang trong thdi gian Makespan
trung binh 1a 457,14 phit, quy doi twong dwong
nang sult xi ly dat 278,2 kién hang trén mét ca
lam viéc tiéu chuin 8 tiéng. Sai s6 phan tram tuyét
déi trung binh (Mean Absolute Percentage Error -
MAPE) giita san lwong thuc té va san lwong mo
phéng dwoc xac dinh cu thé nhw sau:

|278,2—270|

MAPE = X 100% = 3,04% (1)

Gia tri sai sO MAPE dat mirc 3,04%, nho hon
dang ké so v&i nguwdng sai s6 cho phép thong
thwong trong thwe nghiém mé phong hé thong (<
5%). Sw twong dong sat sao gitra s6 liéu md phong
va thuec tién khang dinh m6 hinh trén AnyLogic da
phéan anh trung thwc dong lwc hoc cia hé thong,
dam bao do tin cdy virng chac cho cac phan tich d6i
chirng & Phan 4.

3.5. Thiét Idp thwc nghiém va Danh muc kich bdn

Dé tim ra ciu hinh phwong tién t6i wu cho kho
CFS Phu Hitu, nhédm nghién ctru thwc hién phwong
phéap thuc nghiém thay déi tham sé (Parameter
Variation). Trong d6, cac yéu t§ vé mit bang kho,
lru lwgng hang héa va van téc phwong tién dwoc
gitr ¢4 dinh. Bién sé duy nhit dwoc thay doi la s6
lwong xe nang ngoai kho (Nngoai) va xe nang trong
kho (Nirong)-

Moi kich ban dugc thiét 1ap mo phéng véi 10
lwot lap (replications) st dung cac hat gidng ngiu
nhién khac nhau nhim dam bao do tin ciy thdng
ké theo huwéng dan ctia Law [12]. Mbi lwot md
phoéng chay trong thoi gian 480 phut, twong dwong
véi mot ca lam viéc tiéu chuén 8 tiéng cia cong
nhén tai kho. Piéu nay cho phép nhém nghién ctiru
danh gia chinh xac khd nang hoan thanh khoi
lwong cong viéc trong ngay va xac dinh cac khoang
thoi gian phat sinh un tic.

Duwéi diy la bang tong hop 10 kich ban thuc
nghiém da dwoc trién khai trén mo hinh:
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Bang 3. Ma tran cac kich ban thwc nghiém thay d6i s6 lwong xe nang

S xe ning bén

S xe ning bén

STT Kich b3 Y nghia th hié
reh ban ngoai (Nngoai) trong (Ntrong) nghia thire ngaicm
1 KB1 3 4 Hién trang van hanh thwc té tai kho
2 KB2 1 1 Kich ban t(?l thl('El:l.(StI'eSS t,e.st) deé xac
dinh gi¢i han dwéi
3 KB3 3 3 Panh gia tac dong khi giam xe trong
kho
4 KB4 2 4 Thr nghiém tdi wu h‘o-a chi phi (giam
xe ngoai)
5 KBS 2 3 Thr nghiém ca.t giam nguon lyc & ca
hai khu vuc
6 KB6 4 4 Panh gia tac dong khi tang xe ngoai
kho
7 KB7 4 5 Panh gia khi tan,:g cu'frng nang lyc toan
hé théng
8 KBS s 3 Kich béfl mat c\é.m bf‘ijlg ngudn luc
(thtra ngoai, thi€éu trong)
9 KB9 3 5 Thr nghiém gla.l pAh.onAg nut that co
chai n6i bo
Kich ban bao hoa dé x4c dinh ¢i6ih

10 KB10 10 10 ich ban bao hoa dé xac dinh gi¢i han

vatly cia kho

4. Két qua va thao luian
4.1. Chi sé va co s& dinh lwong ddnh gid hiéu qud

b€ dam bao tinh khach quan va khoa hoc,
nhom nghién ctru thiét 1ap cac chi sé danh gia hiéu
suat chinh (KPIs) dwa trén két qud moé phong
AnyLogic va déi chiéu véi cac cong thirc tinh toan
trong thiét ké kho hang cia Tompkins va cong sw
[13]:

¢ Nang suit thuc té€ clia phuong tién (Picem):
Puoc tinh toan dwa trén thoi gian chu ky trung
binh (Te) ghi nhan tir mo6 phoéng:

TeaXqXk n
Pieem = TTW (kién/ca) (2)

Trong d6: Tca= 480 phut (thoi gian ca lam viéc);
q = 1 kién (tai trong xe ning); kg~ 0.85 (hé s st
dung thoi gian c6 ich); Taer 1a thoi gian chu ky thue
té clia xe nang trong kho.

e Hé so str dung phwong tién (Utilization - U):
Ty 1€ thoi gian phwong tién & trang thai "Busy” so
voi tong thoi gian ca lam viéc. Mixc ly twdng theo
tiéu chuin van hanh 12 80% < U < 85%j;

e Tong thoi gian hoan thanh (Makespan -
Tms): Thoi gian can thiét d€ giai phong hoan toan
265 Kkién hang. Muc tiéu tdi wu 1a Tms < Tea;

e Pinh un tic tai ctra kho (Qmax): Anh hwéng
truec ti€p dén dién tich ti€p nhan (Spo):

Spo = Qmax X fh x o (m?) (3)

Trong d6: Qmax 1 dinh hang doi un tic tai ctra
kho (kién); f» = 0,8 m21a dién tich mit bang tinh
chiém dung cia mot kién hang (pallet 1m x 0,8m
theo Bang 1); o = 2,5 1a hé s6 mé& réng dién tich
phuc vu cho 1S6i di va thao tac quay xe cia xe ning.
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4.2. Két qud thwc nghiém va Phdn tich d6i chirng
Trong s6 10 kich bdn thwc nghiém, nhém
nghién ctu lya chon 04 kich ban dién hinh nhit dé

phan tich chuyén sdu nham lam ré quy luat van
hanh ctia kho CFS Phu Hitu

Bang 4. Tong hop két qua cac kich ban tiéu biéu

Chi 8 danh gia KB1(3N-4T)  KBZ2 (IN-1T) KB4 (2N-4T)  KB9 (3N-5T)
o N , 1508,44 +
Tong thoi gian (Tms - phut) 457,14 + 8,25 24 60 452,92 +7,85 365,18 + 6,40
Dinh tn tic (Qmax - kién) 60+5 >200 22+3 21+3
Thoi gi hu ky thuc té
o1Blan cu Y HUe \XE 6 90+0,12 5,69 + 0,08 6,84+ 0,11 6,89 + 0,10
trong (TckT - phut)
Na 4t dinh mirc 01
ang stiat dimh muee B4 xe 59,13 71,70 59,65 59,22
trong (Ptc.cm - kién/ca)
Hé s6 str d ang t
© 50 St AUNG X€ NANg trong 95,2% 99,8% 94,4% 76,1%
(UT)
Dién tich ti€p nhin yéu cau
120,0 £ 10,0 >400,0 44,0+ 6,0 42,0+ 6,0
(Spo - m2)

4.2.1. Kich ban 1 va Kich bdn 2

¢ Kich ban 1 (Hién trang): Ning suit tong
déi xe trong (4 x 27.92 = 111.68 kién) thap hon
nhiéu so véi nhu ciu xtt ly thuc té, dan dén tich tu
hang doi tai ctra kho 1én mirc 60 kién. Hé s6 Ur gan
cham nguwdng bio hoa (95%), gdy rui ro cao vé an
toan van hanh

80

70
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" // / //

30 S ’I
S
0 /'/
10 Vs
(R X 4 Thai gian r 3 (
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Thai gian quy trinh nhap 1 kién hang tir cira kho 1 vao ké luu trir
@ Thai gian quy trinh nhap 1 kién hang tir cira kho 2 vao ké luu trir
@ Thai gian quy trinh nhép 1 kién hang tir clra kho 3 vao ké luu trir
Thai gian quy trinh nh@p 1 kién hang tir clra kho 4 vao ké luu trlr
@ Thai gian quy trinh nhép 1 kién hang tir cira kho 5 vao ké luu trir

Hinh 10. Biéu d6 Tho1i gian quy trinh nhép cla xe ning
trong kho - Kich ban 1

e Kich ban 2 (Gi¢i han dwéi): Khi chi st
dung 01 xe nang cho méi khu vuec, hé théng sup d6
hoan toan. Tyslén téi 1508,44 phit, gap 3,14 lan
thoi gian ca tiéu chuin. Lwgng hang un tic > 200
kién sé 14p diy dién tich Sp,, lam té liét toan bo
lubng hang noi bd

Thdi gian md phong (s)

0 Thai gian mo phong (s)
0 100 200 300 400 500

Thai gian quy trinh nhap 1 kién hang tir cira kho 1 vao ké luu trir
@ Thai gian quy trinh nhap 1 kién hang tur clra kho 2 vao ké luu trir
@ Thai gian quy trinh nhap 1 kién hang tir cira kho 3 vao ké luu trir
€ Thai gian quy trinh nhap 1 kién hang tir clra kho 4 vao ké luu trir
@ Thai gian quy trinh nhap 1 kién hang tir cira kho 5 vao ké luu trir

Hinh 11. Biéu d6 Thoi gian quy trinh nhip cia déi xe
nang trong kho - Kich ban 2

Viéc quan sat tric quan cac dwong bién thién
thoi gian quy trinh gitra Kich ban 1 (KB1) va Kich
ban 2 (KB2) cho thay sw khac biét ro rét vé kha
nang on dinh cta hé thong vé tinh chu ky va kha
nang giai tda:

e Kich ban 1 (3N-4T): Hinh 10 thé hién cac
dwong thoi gian cé dang hinh "rang cwa” hodc bac
thang v&i cac doan 1én xuéng lién tuc. Piéu nay
chtrng minh rang v&i doi ngii 04 xe ning trong, hé
thong c6 nhirng khoang thoi gian "phuc hoi" dé
giai téa hang doi, gitt cho thoi gian quy trinh khong
vwot qua ngudng 80 don vi;
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e Kich ban 2 (1N-1T): Ngworc lai, Hinh 11 cho
thay cac duwong thoi gian c6 xu huwdng doc dirng va
gan nhu tuyén tinh di 1én. Sw thi€u hut phwong tién
khién hé thong mat hoan toan kha ning gidi toa
hang héa, din dén viéc tich Ity thoi gian cho doi
va xt ly ting khong kiém sodat, dat dinh vwot mirc
250 don vi.

Vé mitc do un tic va &n dinh:

e Trong KB1, cac dwong biéu do cua 5 ctra kho
du c6 sw chénh léch nhung vAn ndm trong mot dai
gia tri hep (dwéi 100), cho thay sw phan phéiludng
hang twong d6i dong déu gitra cac cira;

e Trong KB2, ap lwc don nén 1én 01 xe ning
duy nhat khién cac gia tri thoi gian quy trinh cao
gdp hon 3 14an so véi KB1. Diéu nay khang dinh
rang khi nguon lwc bi cit giAm qua mic, hé théng
khong chi van hanh chdm lai ma con roi vao trang
thai mat 6n dinh vatly (system instability), noi moi
su cham tré nho déu dwoc khuéch dai lén theo thoi
gian.

Nhin xét chung: Biéu do thoi gian quy trinh la
bang chirng thuc nghiém quan trong cho thiy sw
"dirt gdy" clia chudi cung &ng ndi bd trong KB2.
Trong khi KB1 vaAn duy tri dwgc nhip do lam viéc
du hé s6 st dung cao (95,2%), thi KB2 hoan toan
that bai trong viéc thiét 1ap mét trang thai can
bing van hanh.

4.2.2. Kich bdn 4 va Kich bdn 9 (Gidi phdp t6i wu héa
chi phi va ndng sudt cao)

Diém sang cta thwc nghiém nam & KB4. Bing
cach giam 01 xe nang ngoai, nhip do hang vao bé
d& dwoc diéu tiét cham lai, giup giam ap lwc cho
ctra kho. Hiéu rng day chuyén: Lwong hang un tic
giam manh (60%), gidi phong khong gian cho xe
nang trong di chuyén. Két qua 1a Ter gidm tir 6,90
xuong 6,84 phut (nang suit dinh mic tang twong
trng do giam can trd giao thong).

D& giai quyét triét d€ "nat that ¢d chai", KB9 bd
sung thém 01 xe ndng trong (tong 5 xe). POt pha
vé thoi gian: T gidm xuéng mirc ky luc 365,18
phut (tiét kiém 20,1% thoi gian so v&i hién trang).
Trang thai ly twong: Hé sé st dung Ur dat mikc
85%. DPay la "diém ngot" (sweet spot) trong
logistics, vira ddm bao téc do gidi phdng hang t6i

da, vira danh khoang dém th&i gian cho bao tri va
phuc hoi strc lao dong cua tai xé.

Khi d6i chiéu biéu do6 thoi gian quy trinh cta
Kich ban 4 (KB4) va Kich ban 9 (KB9) vé&i cac kich
ban trwéc d6, nhém nghién ctru ghi nhan sw cai
thién ré rét vé tinh 6n dinh va nhip dé van hanh
cta hé théng. Sw 6n dinh hdéa dong chay trong Kich
ban 4 (2N-4T):

Thai gian mé phong (s)

Théi gian mé phong (s)
500

Thai gian quy trinh nhap 1 kién hang tir clra kho 1 vao ké luu trir
@ Thoi gian quy trinh nhap 1 kién hang tir cira kho 2 vao ké luu trir
@ Thai gian quy trinh nhap 1 kién hang tur clra kho 3 vao ké luu trir

Thai gian quy trinh nhap 1 kién hang tur ctra kho 4 vao ké luu trir
@ Thai gian quy trinh nhép 1 kién hang tir cira kho 5 vao ké luu trir

Hinh 12. Biéu d6 Thoi gian quy trinh nhip cia déi xe
nang trong kho - KICH BAN 4

Hinh 12 cho thay cac dwong bién thién thoi gian
quy trinh da dwoc kéo xudng mirc thiap va duy tri
on dinh, khéng con xuit hién cac "dinh nhon" vuwot
nguwdng 80 nhw & hién trang (KB1).

Viéc chu dong giam 01 xe nang ngoai gitp diéu
tiét nhip d6 hang héa dwa vao bé d& (Dock) khép
v&inang lwe hap thu ciia 04 xe nang trong. Két qua
truc quan tir biéu d6 minh chirng cho viéc triét tiéu
tinh trang un tac cuc bo, gitp thoi gian chu ky thuc
té gidm tir 6,90 xudng 6,84 phiit.

Sw toi wu hda ndng suat tuyét doi trong Kich ban
9 (3N-5T):

! Thai gian mé phong (s)

0 100 200 300 400 500

Thai gian quy trinh nhap 1 kién hang tir cira kho 1 vao ké luu trir
@ Thai gian quy trinh nhap 1 kién hang tir cira kho 2 vao ké luu trir
@ Thai gian quy trinh nhap 1 kién hang tir ctra kho 3 vao ké luu trir
@ Thai gian quy trinh nhéap 1 kién hang tir ctra kho 4 vao ké luu trir
@ Thai gian quy trinh nhap 1 kién hang tir ctra kho 5 vao ké luu trir

Hinh 13. Biéu d6 Thoi gian quy trinh nhap cua doi xe
nang trong kho - KICH BAN 9
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Hinh 13 thé hién mot trang thai vin hanh ly
twdng véi cdc dwong thoi gian phin bé dong déu
va thip nhit trong tit ca cac kich ban.

Vé&i viéc bd sung thém 01 xe ning trong (tdng 5
xe), nang lwc giai téa hang hda tai ctra kho luon &
mirc dw thira so véi lubng hang dén, gitp thoi gian
hoan thanh don hang dat mtrc ky luc 365,18 phut.

Dit liéu bi€u d6 xac nhan rang KB9 da giai quyét
triét d€ "nut thit c6 chai" ndi bd, cho phép kho CFS
van hanh véi thong lwong cao nhit ma van duy tri
hé s6 st dung phwong tién (Ur) & ngwdng an toan
85%.

Nhin xét tong quat: So sanh gitra KB4 va KB9
qua biéu do thoi gian quy trinh cho thiy ca hai kich
ban déu dat dwoc sy thong thoang vé mat khong
gian ti€p nhin (Sp,). Tuy nhién, néu KB4 la giai
phép t6i wu vé "DPiéu tiét lubng hang" (gitp tiét
kiém chi phi dau tw xe ndng ngoai), thi KB9 chinh
la gidi phap t6i wu vé "Nang suat x ly" (gitp rut
ngan 20,1% thoi gian toan ca).

4.3. Thdo ludn

Viéc quan sat trrc quan tir bi€u d6 két qua cta
4 kich ban cho thiy sw khac biét ré nét vé nang luc
xw ly gitra cAc phwong an diéu phoi théng qua chi
s6 thoi gian hoan thanh (Makespan). Tt d6 ta c6

Théi gian hoan thanh (phat) T

1,600 1508.44 £ 24.6
1,400
1,200
1,000

800

600
457.14 = 8.25

452,92 £ 7.85

dwoc biéu d6 so sanh thoi gian hoan thanh
(Makespan) gitra cac kich ban, dwa trén biéu do ta
c6 cai nhin trec quan vé nang lwc dap &ng cta hé
thong kho CFS Phu Hiru déi véi lwu lwong hang
héa thuec té. Trong khi Kich ban 2 (1N-1T) dan dén
suw sup d6 hoan toan vé mat vin hanh véi thoi gian
kéo dai 1én téi 1508,44 phut, thi cac kich ban t6i
wu nhw KB4 va KB9 da chirng minh dwerc hiéu qua
vwot troi Khi gidi phong toan bo 265 kién hang ma
khong can st dung hét quy thoi gian cia mot ca
lam viéc tiéu chuin 480 pht.

Cu thé, Kich ban 4 (2N-4T) hoan tit céng viéc &
phut thir 452,92, va 4n twong nhat la Kich ban 9
(3N-5T) chi mat 365,18 phut dé xi Iy xong toan bd
khéi lwong hang héa. Thong s6 nay cho thiy & kich
ban t6i wu nhét, kho chi cadn khoang 76% quy thoi
gian clia mot ca 8 tiéng da c6 thé hoan thanh muc
tiéu san lwong. Piéu nay khong chi giup xéa bd tinh
trang tang ca lién tuc cia nhan sy ma con tao ra
mot "khodng dém" thoi gian quy gia (hon 114 phut
& KB9) dé hé théng tw phuc hoi, xt ly cac bién so
ngau nhién hoic thwc hién cdng tac bao tri thiét bi,
tir d6 nang cao tinh bén virng va ti€t giam tdi da chi
phi logistics cho don vi van hanh.

Gigi han ca (480 phut)

400

200

KB1 (3N-4T) KB2 (1N-1T)

KB4 (2N-4T)

36518 £ 6.4

KB? (3N-5T)

Hinh 14. Biéu d6 so sanh Thoi gian hoan thanh (Makespan) gitra két qua biéu do cta 4 Kich ban
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Dwa trén cac phan tich dinh lwong, nghién ctru
rut ra 3 quy ludt van hanh tai kho CFS Phu Hiru:

e Quy luat Nut that cd chai (Theory of
Constraints): Viéc tang cwdong xe nang ngoai (KB6,
KB8) ma khdng cai thién doi xe trong chi lam trim
trong hoa tinh trang Un tic tai Sy, ma khong thé rut
ngin Tms. DOi xe trong kho mdi 1a nhan t8 quyét
dinh théng lwong cla toan hé thong;

e Suw twong tac gitta Mat do phwong tién va
Nang suat: Tai KB10 (10N-10T), két qua cho thiy
thoi gian khéng gidm thém so véi KB9. Diéu nay
khang dinh hé théng di cham ngudng bao hoa
nang suit do gid¢i han vé quy trinh kiém dém va
dién tich ké hang;

e Tinh 6n dinh ctia mé hinh DES: Su sai khac
gitra tinh toan ly thuyét va mo6 phong thuec té (hé s6
can tré va ngau nhién kg) cho thdy mé hinh
AnyLogic da phan 4nh ding ban chit ngiu nhién
cua logistics, gitp cac kién nghi c6 dé tin ciy cao
hon so véi tinh todn tinh théng thwong.

5. Két luan va kién nghi
5.1. Két ludn

Thong qua viéc tng dung md hinh mé phéng sy
kién roi rac (DES) trén phdn mém AnyLogic dé
phan tich hoat dong van hanh tai kho CFS Phu Hitu,
nghién ctru da dat dwoc cdc muc tiéu dé ra va rat
ra cac két ludn quan trong sau:

e X4c dinh nut that' c6 chai hé thdng: Két qua
thwc nghiém khiang dinh ddi xe nang trong kho
(khAu tlr clra vao ké&) chinh la nhan t6 quyét dinh
nang lwc thong qua (Throughput) ctia toan kho.
Viéc tang cwong xe nang ngoai ma khong cai thién
nang lwc néi bo (nhw Kich ban 6 va 8) chi lam gia
ting tinh trang Un tic tai khu vuc ti€p nhan Spo ma
khong rat ngan duoc thoi gian hoan thanh cong
viéc;

e Hiéu qua cta viéc cin bang dong hang:
Nghién ctru chirng minh ring "nhiéu phuong tién
hon khéng dong nghia véi nhanh hon". Kich ban 4
(2N-4T) cho thiy khi gidm bét 01 xe ndng ngoai so
voi hién trang, hé thong dat dwoc sw dong bo tot
hon gitra lubng hang dén va nang lwc hap thu noi
bo, giup gidam 60% lwong hang Un tic va rut ngan
Makespan xudng con 452,92 phit;

e Xaclap nguwdng toi wu nang suit: Kich ban 9
(3N-5T) dwoc xac dinh 1a phwong an t6i wu nhat vé
mat hiéu sudt, gitp giam 20,1% thoi gian xr ly
toan ca so véi hién trang. Pay 1a di€ém ma hé s6 st
dung phwong tién (U) dat mc ly twéng (85%),
dam bao su cin bang gitra khai thac ndng suit va
bao duwdng ky thuat thiét bi;

e Ngudngbao hoa vatly: Thuc nghiém tai Kich
ban 10 (10N-10T) chi ra rang khi vuot qua 5 xe
nang trong, thoi gian hoan thanh khong thé giam
thém (van duy tri & 365,18 phut). Diéu nay minh
chirng cho quy luét hiéu suat gidm dan va gi¢i han
vé khong gian cling nhw quy trinh kiém dém tai
kho CFS Phu Hiru.

5.2. Kién nghj

Dwa trén cac két qua thu dwoc, nhém nghién
ctru dé xuat cac giai phap thuec tién cho don vi van
hanh kho CFS Phu Hitu:

Vé diéu phdi phuong tién:

e Phuwong an t6i wu chi phi: Trong diéu kién
lwu lwgng hang héa binh thwong (265 kién/ca),
kho nén duy tri cdu hinh 02 xe ning ngoai va 04 xe
nang trong. Viéc nay giip tiét kiém chi phi van
hanh 01 xe nang ngoai ma van dam bdo tién dd ca
lam viéc;

e Phuwong an toi wu ning suit: Trong cac giai
doan cao diém hodc khi cin gidi phong hang
nhanh, kho nén bd sung thém 01 xe ning noi bd
(cAu hinh 3N-5T) dé€ giai quyét triét d€ nut that cd
chai, dwa thoi gian hoan thanh xudng dwéi 6,1 gir
(365,18 phut).

V& quan tri van hanh:

e Can kiém soat chit ché lwgng hang ton tai
khu virc dém (Dock). Khi lwgng hang doi vwot qua
30 kién, can tam dirng nhip d6 boc d& cua xe ngoai
dé tranh 1am nghén khong gian di chuyén cta xe
trong.

5.3. Han ché ctia nghién ctru

Mac du nghién ctru da rng dung thanh cong mo
hinh m6 phong s kién roi rac (DES) dé phéan tich
va gidi quyét bai toan toi wu hdéa doi xe ning, két
qua nghién ctru van ton tai mot s& han ché nhit
dinh can dwoc nhin nhin khach quan. Thir nhit,
mo hinh hién tai dwoc xy duwng va hiéu chuin dwa
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trén treong hop dién hinh tai kho CFS Pha Hiry;
do d6, kha nang khai quat hoa két qua sang cac mo
hinh kho CFS c6 quy mo va dac thu quy trinh Khac
can dwoc kiém chirng thém. Thir hai, dir liéu dau
vao chu yéu dwgc xay dung tir khdo sat thuc dia
trong mot giai doan cu thé, chwa bao quat dwoc cac
bién dong dir liéu lich st dai han dé kiém dinh mo
hinh mot cach toan dién dwdi nhiéu diéu kién
ngoai canh. Thi¥ ba, bai toan t6i wu héa méi chi tip
trung giai quyét bién s6 vé mat "s6 lwong" phwong
tién, chwa tich hop day di cac yéu t6 déng phirc
tap nhu: quy tac diéu phdi linh hoat, t8i wu hoa 16
trinh (pathfinding), sw khac biét vé ching loai
hang héa hay bién dong lwu lwong xe tai dén theo
tirng khung gio. Cudi cing, mac du dinh huwéng dén
muc tiéu tiét gidm chi phi logistics, mé hinh méi
chi danh gia hiéu qua qua cac lang kinh ky thuat
(Makespan, Utilization) ma chwa tich hop truc tiép
cac ham chi phi kinh té (chi phi vin hanh xe nang,
chi phi nhan cong, chi phi ch®) dé dwa ra bai toan
t6i wu héa loi nhudn triét dé.

5.4. Hwéng nghién ciru tiép theo

Twr nhitng han ché da néu, dé tai mé ra nhiéu
hwéng nghién ctru ti€p theo nham hoan thién va
nang cao tinh rng dung ciia mé hinh. Trong twong
lai, m6 hinh c6 thé dwoc nang cip bang cach tich
hop bai toan dinh tuyén phwong tién (Vehicle
Routing Problem) dé tim ra 16 trinh di chuyén noi
bd ngan nhat, két hop véi viéc xay dung cac chinh
sach diéu phéi dong dwa trén trang thai hang doi
thwc té€ tai khu vyee tiép nhan (dock). Bén canh do,
viéc thwc hién phan tich d§ nhay (Sensitivity
Analysis) d6i v&i sw bién dong cia lwu lwong hang
héa va b6 sung module tinh toan chi phi (Cost
Analysis) sé gitup danh gia toan dién hiéu qua kinh
té cla tirng phwong an dau tw. Pac biét, viéc két
hop phwong phap mo phéong DES véi cac thuat
toan t6i wu hda tién tién (nhw Heuristic, Genetic
Algorithm, hodc Simulation-based Optimization)
la mot hwéng phat trién day tiém nang, gitp tw
déng héa qua trinh tim kiém kich ban t6i wu nhat
cho cac hé théng logistics c6 d6 phic tap cao.

Pong goép caa cac tac gia trong bai bao
Tac gia Poan Quang Pang: Phwong phap, Lap

mé hinh mo6 phdng, Phan tich dir liéu, Viét - ban
théo, Tac gia lién hé. Tac gid Tran Cong Binh: Bién

soan dit liéu, Phan tich dir liéu, Xac thwe, Viét - ban
thao. TAc gia Hoang Hiru Pat: H6 tro LAp mo hinh
mo phong, Phén tich dir liéu, Phan héi phan bién.
T4c Gid Nguyén Trang Thé Vinh: Phan tich di
liéu, HS tro chinh stra ban thdo. Tac giad Vo Van
Nam: Dinh hwéng va ra soat két qua ctia bai bao.

Tuyén b6 Khong xung dotloi ich va cam két ban
quyén

Cac tac gia tuyén bo vé sy khong xuat hién
nhitng xung dot tiém 4n tir nghién ciru nay, va cam
két bai bdo chwa tirng dwoc cong bé trude day.
Chia sé dir liéu theo yéu cau

Dit liéu sé dwoc cung cip theo yéu cau.
Loi cam on

Nghién ctru nay dwoc tai tro boi Trwong Dai
hoc Giao thong Van tdi Thanh phé H6 Chi Minh
theo Hop déng s6: KHSV2514/HD-UTH. Nhom tac
gia xin tran trong ghi nhan va cdm on su ho tro vé
kinh phi cling nhw cac diéu kién thuén loi trong
qua trinh trién khai nghién cttru. Sw hd tro nay da
g6p phan quan trong trong viéc dam bao tién do
thwc hién, nang cao chit lwong ndi dung va hoan
thién két qua nghién ctiru. Nhém tac gia dong thoi
danh gia cao sw hop tac va ho tro tir phia don vi tai
tro.
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