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XAY DUNG MO HINH TOAN TOI UU HOA MANG LUGI CHUOI CUNG UNG
KHEP KiN: TRUONG HQP CUA CAC SAN PHAM CARTRIDGE MAY IN
TAI THANH PHO CAN THO VA CAC HUYEN LAN CAN

Nguy&n Thing Lei", Tran Thi Thim, Poan Hoang Tuin
Truong Pai hoc Can Tho

TOM TAT

Ngay nay, CAc yéu cau khit khe hon vé moi truong bét budc cac doanh nghiép phai c6 trach nhiém
nhié¢u hon dén san pham bao gém cac san pham dugc tra lai cling nhu céc san phim khong con
hiru dung. Viée xir 1y hiéu qua nhom san pham nay c6 thé tiét kiém mot luong 16n tién mit vi
nhiéu tai lidu c¢6 thé duogc trich xuat, tai st dung va phan phdi lai. Logistics ngugc (Reverse
Logistics) va Chudi cung tng vong kin (Closed-loop supply chain) dé thu hat nhleu Su quan tam
hon nhu mot cach dé quan 1y dong san pham ngugc lai nay mot cach hiéu qua vé chi phi. Trong
bai bao nay, chung toi nghién ctru xay dung mo hinh toan vé van dé t6i uu hoa c4u hinh mang luéi
chudi cung mg khép kin. Dé giai quyét van d¢ dat ra, mot md hinh tuyén tinh nguyén két hop
(Mixed-Integer Linear Programming - MILP) dugc dé xuat. Mot nghién ciru cu thé vé cac san
pham hop muec sir dung trong may in hodc may photocopy cho cac co quan va truong hoc tai thanh
phé Can Tho va céc huyén lan can dugc tién hanh dé xac thuc va kiém tra hiéu qua cua mo hinh
vao tinh hudng thyc té. Két qua hién thi mot cdu hinh chudi cung tng bao gdm cac nha cung img,
nha san xuét ngoai, nha may va cac trung tim nhu: trung tim phan phdi, trung tim tai ché va trung
tam thu gom. Tir két qua nghién ctru, mot hinh mau co ban s& dugc dinh hinh cho chudi cung tmg
khép kin. Hinh mau nay c6 thé thé dang duoc didu chinh vé& quy mé cho phit hop véi cac loai san
phiam khac nhau.

Tir khéa: Chudi cung irng khép kin; Logistics ngwoc; M6 hinh tuyén tinh nguyén két hop; Phuc
hoi san phdam; Toi wu héa mang i
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AN OPTIMIZATION MODEL OF CLOSED-LOOP SUPPLY CHAIN
NETWORK: A CASE STUDY OF PRINTERS CARTRIDGES
IN CAN THO CITY AND NEIGHBORING DISTRICTS

Nguyen Thang Loi", Tran Thi Tham, Doan Hoang Tuan
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ABSTRACT
Today, the environmental requirements enforce the businesses to be more responsible for products that
include returned products as well as less useful products. The efficient handling of this product's group
helps save a large amount of cash as many documents can be extracted, reused and redistributed.
Reverse Logistics and Closed-loop supply chain has attracted more attention as a way to manage this
product's group in a cost-effective manner. In this paper, we study the mathematical model of
optimizing the closed-loop supply chain configuration. The model objective is to minimize the supply
chain waste and reduce supply chain costs. To solve the posed problem, A mixed integer linear
programming (MILP) models were proposed. A case study of the cartridge products used in the printers
or the photocopiers for Can Tho city agencies and schools was conducted to verify and examine
effectiveness of this model into real situation. The results show a supply chain configuration that
includes the suppliers, the outsourcers, the factories and the centers such as distribution, recycling, and
collection centers. From these results, a basic configuration will be formed for the closed-loop supply
chain. This configuration can easily be scaled to fit different types of products.
Keywords: Closed-loop supply chain; Reverse logistics; Network optimaization; Mixed-Interger linear
programing; Product recovery
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DAT VAN BE

Ngay nay, dé ddp ung nhu cau cua khach
hang va d6i mit voi kha nang canh tranh cao,
cac t6 chic va cong ty luén phai tiém ra
nhiing giai phap dé quan 1y chudi cung tng va
hau can mot cach hidu qua. Bén canh do, cac
td chuc va cong ty cling nhan thirc dugc su
thiéu hut vé& ngudn nguyén liéu va cac van dé
vé mdi truong. Chinh vi thé thach thuc dat ra
1a 1am thé nao dé xay dung duoc mot mang
lu6i chudi cung tmg khép vong kin co thé dap
mg duogc nhu cau cua khach hang, mang lai
hiéu qua cao nhit v6i chi phi thip nhat dong
thoi giam thiéu duoc luong rac thai tir san
pham di qua str dung ra méi trudng.

Thoi gian gan ddy, cac mé hinh t6i vu mang
ludi chudi cung tmg khép kin va logistics
nguoc ciing da dugc md rong va phat trién
trong cac nghién ctru nhu: Amin va Zhang
(2011) [1] gidi thiéu mot md hinh ngau nhién
dya trén mo hinh quy hoach tuyén tinh
nguyén hdn hop, xem xét thém cac yéu té moi
truong dé giam thiéu tong cac chi phi cua
chudi cung tng & ngay thoi diém chudi cung
ung dugc xem xét. Chaabane et al. (2012) [2]
dé xuat mot mo hinh huy hoach tuyén tinh
hdn hop nguyén véi dé thiét ké mot chudi
cung Ung xanh. M6 hinh nay dugc xay dung
dua trén cac nguyén tic phén tich chu ky séng
clia san pham. Tuy nhién, nhom tac gia khong
xem xét yéu t6 thoi gian chuyén trang thai
trong chu ky san phdm dugc xem xét. Amin
va Zhang (2012) [3] da phat trién mo hinh t6i
vu cho cdu hinh mang lugi chudi cung tng
khép kin, mot mo hinh quy hoach tuyén tinh
hén hop nguyén da myc tiéu dugc dé xuét cho
viéc lya chon nha cung cép thich hop va dong
thoi. Lundin (2012) [4] d4 kiém tra nhitng anh
hudng cua viée thay doi thiét ké trong chudi
cung tng khép kin bang mé hinh toan hoc va
mdt bang sé lidu gia dinh cho viéc thiét ké
dong thoi san pham va chudi cung tmg ctia n6
tich hop logistics ngugc. Zeballos et al.
(2018) [5] trong mdt nghién ctru vé viéc thiét
ké chudi cung umg khép kin cho san pham.
Mot cAu trac mang ludi duoc xem xét tinh

toan cho hai loai khach hang (thi truong thu
nhat va thtr hai). Francas va Minner (2009)
[6] d4 dé xuat mot md hinh tuyén tinh nguyén
da giai doan dé phan tich chi phi déu tu va
van hanh cua viéc thiét ké mang ludi tao cac
san phdm mdi va tai ché cac san pham tra lai
trong cac co sé cua nd. Thong qua cac nghién
ctru duge dé cap, cac tac gia da phan tap trung
vao xay dung mo hinh toan la chinh. Cac bai
bao van chua xem xét nhiéu cic bién dong
clia cac tham s6 theo thoi gian va cac so lidu
con mang tinh chat vi du dé kiém ching tinh
xac thyc mo hinh. Cac van dé s& dugc giai
quyét trong bai bao nay.

Nghién cuu dugc thuc hién vdi mong muén
xay dung dugc mot mé hinh chudi cung tmg
khép kin cho cac san pham dién va dién tir
v6i hiéu qua toi wu. Vi muc tiéu nay, mot
md hinh 1ap trinh tuyén tinh s6 nguyén hdn
hop tong quat duoc trinh bay dé giam thiéu
tong chi phi trudc khi két hop vai bo s licu
duoc thu thap tir thue té. Két qua thu duoc 1a
mot truong hop dién hinh trén dia ban thanh
phé Can Tho va cac huyén lan can.

Noi dung duoc trinh bay tiép theo 1a phuong
phap nghién ctru. Cac két qua va ban luan s&
gitip van dé trinh bay duogc rd rang hon. Cubi
cung 1a ndi dung két luan va huéng mo rong
¢6 thé duoc thuc hién tiép theo bai bao nay.
PHUONG PHAP NGHIEN CUU

Trong nghién ctu nay, chiing téi ap dung
phuong phap mé hinh hod MILP, phat trién
mot md hinh toan tdi vu hoa mang ludi chudi
cung ung két hop vai logistics nguoc dé tao
ra mot md hinh mang ludi chudi cung ung
khép vong kin. Ciu trac mang ludi cung tng
khép kin bao gom: chiéu thuin s& bao gdm
Nha cung umg phu ting (Su), nha san xuit
thué ngoai (OM), nha may san xuét san phdm
chinh (M), trung tim phan phdi (DC), ving
khach hang (CUS); va ¢ chiéu nguoi lai s&
duogc két hop vé6i trung tAm thu gom (CC) va
trung tdm tai ché (RC). Trong d6, nha may
san xudt 14 noi c6 thé vira san xuat san pham
m&i ké ca viée san xuét lai cac san phém duoc
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thu hdi. Cac san pham tir trung tam tai chuyén
dén nha may duoc xem nhu 14 cac san pham
cubi cung hodc 1a cac nguyén liéu thanh phan
dé san xuat. Céu trac mang ludi chudi cung
ung khép kin dugc mo ta trong hinh 1.

Nha cung Nha san Trung téJ_Il Khach
ng 1 xuat phan phoi hang
.. s
\‘\\ ’l'f’
‘\\ "J
Nha san \\ Trung thm |[#* Trung tam
xuét ngodi taché  [*7T77 thu gom
— 4 Dong luan chuyén theo chidu thuin
PR Dong luan chu}’éﬂ theo chiu ngwoc

Hinh 1. Cdu triic chubi cung img khép vong kin

Mb hinh toan toi wu hod hén hop tuyén
tinh nguyén mang lu6i chubi cung ing
khép kin duoc nhom tac gia thiét 1ap dwa trén
dit liéu vé thuc trang duoc thu thap tur thuc
tién; xem xét cac dic tinh kj thuat vé san
xuét, san xuét lai va phat trién cac dic diém
dinh tinh trong mé hinh cua tac gid Lundin
(2012) [4].
Cac gid dinh trong mo hinh
Céc nhu cau vé san pham va thanh phan dugc
biét. Chat luong ddng nhéat cho san pham.
Nha san xuat phai tra chi phi ¢6 dinh. Chi mot
phuong thic van chuyén dwoc xem xét.
Khéach hang duoc dép ung nhu ciu théng qua
trung tAm phan phéi chtr khong tryc tiép tir nha
may. Trung tam tai ché c6 thé chuyén dén cho
nha may cac nguyén liéu thanh phan (tp) hoic
san pham (sp).
Chi sb va tham s trong mo hinh: ceC,f € F,
seS,de D,keK,ge GheH,vat eT:
1a cac tap hop cua cac thanh phan can thay thé
cho san phém, cac M, Su, OM, DC, CUS, RC,
CC, va cac thoi doan san xut cua sp.

Cic tham sé trong mo hinh
CP.¢: Gi& ban cua Su thtr f cho tp thirc o' t.
CTF¢s: : Chi phi (CP) van chuyén tir Su tha f
chotpthircot.

CStor,: CP luu trlr cho nguyén liéu tp thir c.
CFix;;: CP cd dinh cua Su thir fo't.
De.: Nhu cau nguyén liéu tp thir ¢ & t.

CaMaXf](Evt : Kha ning t6i da cua Su thw f dé
phén phdi nguyén liéu tp thirc 6 t.

C’aTmaXf'C‘E ; Ca:rminf‘cvt: Kha ning van chuyén
toi da va toi thiéu cua Su thit f cho nguyén li¢u
tpthurcot.

CHP, : CP san xuét cta sp 0 thoi doan t.
CFPA,: CP cb dinh & thoi doan t.

CTFq;: CP chuyén sp tir M t6i DC thar d o t.
CFPS;: CP khéng lam viéc ¢ thoi doan t.
CHRf % ; CHRc & : CP tai ché ctia sp va tp &
thoi doan t.

CFRA: CP cb dinh ciia cong nghé tai ché o t.
CFRS} : CP khi khong lam viéc cua cong nghé
tai ché & t.

CFixs:: CP c6 dinh cho viéc Iya chon OM tht
sOt.

CSs;: CP tao ra san pham ctia OM thirs o t.
Dey: Nhu cau ctia CUS thirk o' t.

PUT,: Thoi gian hoan thanh sp &' t.

CaMax_sp,, CaMax_subs, : Kha nang san Xuét
toidacuiaM va OM thors §t.

MaxQS; : Luong sp toi da san xuit ngoai o t.
CaMax_recy;: Kha ning san xuat t6i da &'t.
CFix, : CP hop dong lién quan t6i viéc lua
chon RC thr g & t.

CFixy : CP lién quan t&i viéc lya chon CC thir
hot.

PUTf;, PUTc.: Thoi gian tai ché sp vatp & t.
CTReye ; CTRfye: CP vén chgyén cac tp va sp
da dugc tai ché tr RC thr gdén M 6 t.
CTRygt; CTRyhs CTRyg: CP’ chuyén sp duogc
hoan tra lai tu CUS thu k dén RC thu g; Ya
CUS thtr k dén CC thir h; va tir CC thi h dén
RCthirgodt.

re; 1. Ti 18 t6i da tp thtr ¢ va sp dwoc phuc hoi.
CStorg, : CP luu trit tai DC thir d & t.

CTFqy: : CP chuyén sp tir DC thtr d dén CUS
thirk &'t.

CFixg: CP ¢6 dinh cho lwa chon DC thir d 6't.
VO, : S6 lugng chiém gitr bai sp thu p.
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VCRy: Stre chira sp thir p tai DC thir d.

Cic bién quyét dinh

QC.:: S lugng tp ¢ duoc dit tir Su o t.

Qley: So luong tdn kho tpcd cudi t.

QP;: S6 lugng sp dugc san Xuét & t.

QS,;: S6 luong sp duoc san xuat ngoai tir OM
thirs & t.

QTFyy; QTFgk:: Sd luong sp van chuyén tr M
to1 DC tht d; tu DC thir d dén CUS thir k & t.
NStorg;: Sé luong sp dugce gitr tai DC d ¢ t.
QTRkgt ; QTRkhs Va QTRh,g,ti 86 lugng Sp
duoc tra lai tr CUS thir k dén RC thir g va dén
CC thit h; va tit CC tht h dén RC thir g o' t.
QTRCq; QTRfy: S6 luong tra lai cua tp thir ¢
va sp dugc chuyén tir RC thr gdén M & t.

S, =1 Néu nha san xuét ngoai s dugc chon,
va nguoc lai 1a 0.

Zesr =1 Néu nha cung ung f dugc chon, va
nguoc lai 1a 0.

Dge =1 Néu trung tdm phan phdi d duoc
chon, va nguoc lai 1a 0.

Gy Néu trung tAm tai ché g duoc chon, va
nguoc laila 0.

Hpne Néu trung tim thu gom h duoc chon, va
nguoc lai la 0.

Ham muc tiéu

Muc tiéu 1a tdi thiéu hoa tong chi phi hoat
dong va van hanh ctia chuoi cung tng.

Min>" > > (CP,y, + CTF,; )Qqe + 2, 2 CStor,Ql,,

Kha nang cung ng:

Q. <CaMax , *Z ., Vct )
Kha nang van chuyén:
CaTMin, . . <QC_,, V¢, f,t ©)]
QC,,<CaTMax, ., Vc,f,t (4)

Pap tng nhu cau cac thanh phan:
Ql,, < fZF QC.i; + ZGQTRCng >De,, Vc,t (5
€ ge

Tén kho:

Ql,, = EF QC.  + gé; QTRc,, +Ql,, , —De,, (6)
ve, f,g,t

Pap ung nhu cau san pham:

> QS + > QTRf, +QR > > De,, Vt (7)

seS geG keK

Kha nang san xuat cua nha san xuat ngoai:

QS,, <CaMax_sub, *S,, Vst 8)
Gidi han cung cdp clia nha san xuét ngoai:
> QS,, <MaxQSs, Vvt ©)]
seS
Kha ning san xuét tai nha may:
QP *PUT, <CaMax_sp, Vit (20)
Dap g nhu ciu cho trung tim phan phdi:
> QTF,, <De, Vkt 1)

deD
Kha ning luu trit tai trung tim phéan phdi:
Vo, * Z:QTF,Mt <VCR, *D,, Vd,t 12)

deD
Duy tri dong chay cta san pham tai cac trung
tam phan phoi :
NStor, , = NStor, , + QTF,, — > QTF,, Vd,t (13)

teT ceC feF teT ceC deD
> > > CFixy *Z.,, + > (CHP, *QPR, + CFPA Kha néng tai che:
teT ceC feF teT
*
*CFPS))+> > CTF, *QTF, +> > (CS, *QS,, QTRC,, * PUTG, +QTRI,  * PUTY,
teT deD el seS <CaMax_recy, *G,, Vvt (14)
+CFix, *S_ )+ CS,, *NS,, +CFix, *D 2 . ..
" Su) ;;:( o o " Da) Luong san pham san xuat va thu hoi:
CTF TF CTF TF

+;§ 4t ¥ Q d,kt+;;g§ war * QTFq ZL‘QZG:QTRK’Q" <QP, +§QSS" vt (15)
+ CTF., *QTFR,, + CTF,,, *QTF , 2 N

; kz;;‘ hZH: o o ; hZH: ng net ot San pham thu hoi:
+Y > (CTGe,, *QTRc,, +CTGf,, *QTRf,, + CFix

T . " R 3 3 QTR + Y Y QTR,,, |*F, <QTRc,, Vt, (16)
*Gy )+ > CFix, *H, +> > (CHRf, *QTRf, keK g<6 9<G heH

teT heH teT geG

+CHGe,, *QTRc,, + CFRA +CFRS,) Q (ZZQTRk,g,t + ZZQTRh,g,t]* r, <QTRf,Vt,(17)

N n keK geG €G heH
Rang bugc ’ !
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ctia thiét bi. S6 lwong miu cy thé s& dugce tinh
toan dua vao muc du bao vé san luwgng ban ra
hang nam. Bang 1 thé hién cho ta thiy duoc
gid ban clia cc thanh phan tir cc Su.

Diéu kién bién khong 4m va
binary:
QC, 1 Ql; QS,; QR QTF, ;QTF, s NStor, >0;

: . : . >0 )
QTR 3 QTRC,; QTRT, QTR i QTR g 2 0; Bang 1. Danh muc va gid cia cdc nha cung cap
Mot truwong hop cu thé vé Cartridge (P) - : F1/16b' £2/180:
mady in, may photo trén dia ban thanh phd Drum (tréng) C1 F3/250
Cin Tho va mjt s6 huyén lan cin. Truc cao su C2 F2/19; F3/20

Vi mé hinh nady nham muyc dich t6i wvu héa  Gat muc (Gat16n) C3 F1/10; F2/12
chudi cung ung & cip chién lugc (dai han), Truc tir C4 F1/20; F2/25
cac khoang thoi gian dugc coi la giai doan Gat tir (Gat nho) c5 F2/7; F5/8

ctia chu ky san pham. Céac sb liéu tap trung
chu yéu vao sb lwong va chi phi. Do do,
phuong phéap 1dy mau theo nhém/ cum duoc

Trong trudng hop ndy, bon giai doan tuong
ung voi cac giai doan sé dugc xem xét bao
: . gdm: gi6i thiéu (T1), ting truong (T2), trudng
ap dung trong nghién clru nay. Cu thé, moi  hanh (T3) va suy giam (T4). Cac dia didm
huyén s€ 1a mot cum va s6 liéu tir moi cum s& dugc chon 13 cac mic xich chinh ciing nhu
dugc thu thap :‘fI nhirng nguoi quér} Iy thidt bi nhu ciu cia timg dia diém duoc thé hién &
thong qua Phiéu lfhéo sat. Cac p}liéu khao sét[ bang 2.

s€ phan anh cy thé mirc d¢ co6 thé dugc tai che )

Bang 2. Nhu cau sv dung cartrigde

Pia diém/Nhu ciu Pia diém/Nhu ciu
(D1) Ninh Kiéu/1701 (M) O Mén/176
(D2) Cai Ring/191 Thoai Son/109
(D3) Thét N6t/90 Tan Hiép/89
(D4) Co Do/96 Giodng Riéng/115
(G1) Théi Lai/105 Lai Vung/154
(G2) Binh Tan/105 Lap Vo/145
(G3) Long Xuyén/364 Phong Dién/101
(H1) Binh Minh/130 Chau Thanh/92
(H2) Vinh Thanh/79 Chau Thanh A/181
(H3) Binh Thity/296

Ngoai ra céc sd liéu khac ciia md hinh duoc thé hién trong bang 4 dén bang 13 bén dudi phan sb
lidu. M6 hinh viét trén phan mém IBM Ilog Cplex 12.2 tich hop v&i phan mém Excel duoc st dung
dé giai quyét bai toan.
KET QUA VA BAN LUAN
Két qua tir dir liéu duoc kiém chiing thyc té trén dia ban thanh phd Can Tho, da chi ra rang tat ca
cac nha cung cip thanh phan duoc chon cho tit ca cac thoi doan. Céc thong tin chi tiét vé OM,
M, DC, CC ciing s& dugc hién thi tiép theo. Chi tiét xem bang 3.

Bang 3. Két qua bién Binary

Giai doan Trung tim phan phéi Nha cung cAp phu Trung tdm thu gom Trung tim tai ché

1 D1; D2; D3; D4 S1; S4 H1; H2; H3 G1; G2; G3
2 D1; D2; D3; D4 S2;S3 H1; H2; H3 G1; G2; G3
3 D1; D2; D3; D4 S2;S3; S4 H1; H2; H3 G1; G3
4 D1; D2; D3; D4 S1 H1; H2; H3 G1; G3
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Ngoai ra stic chira ciia cac trung tdm phén
phdi, trung tim tai ché va trung tim thu gom
cling dugc xac dinh dua trén sb lugng san
pham vén chuyén dén cac dia diém nay. Piém
ndi bat ctia mé hinh toan 1a tinh linh hoat theo
quy md ciia cdu hinh mang luéi chudi cung
tmg. Khi ta tién hanh thay ddi cac tham s
cho phu hop hon véi diéu kién thuc té, két
qua ttr mé hinh s& hd trg viée tinh toan duoc
din ra nhanh chong. Cu thé, cac tham sb c6
lién quan dén tham sé thoi gian (T) dé c6 thé
thay doi dé phu hop véi thuc trang hoat dong
va su bién dong theo thoi diém cua s liéu.
Bén canh do, viéc cac gia thuyét khong gidi
han vé s6 luong thanh phan ctia cac méc xich
tham gia chudi s& giup mo hinh c6 tinh linh
hoat hon khi chuyén trang thai thir quy mo
nhd sang quy mo 16n hon va nguoc lai.

KET LUAN

Nghién ctru nay tip trung vao viéc xay dung
va ap dung md hinh tuyén tinh hdn hop
nguyén trong viéc xay dung md hinh toan t6i
wu hod cdu hinh cia mét mang ludi chubi
cung ung vong kin cho viéc thu gom va tai
san xuét, tai sir dung. San phélm duoc tim hiéu
la céc loai Cartridge st dung trong may in va
photocopy. Dit lidu vé cac tham sd ciia mod
hinh dugc thu thép tryc tiép tr cac truong dai
hoc, phé thong, co quan trén dia ban Thanh
phd Can Tho va cac huyén lan can.

Trong twong lai, chlng t6i co thé dé xuat viéc
xem xét bo sung cac yéu to moi truong khac
nhu viéc phat thai carbon. Ngoai ra, nghién
clru ¢6 thé mé rong theo hudng xem xét nhu
ciu khong chic chan va ngiu nhién (dva trén
céc bdi canh trong thyc té).
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DU LIEU MO HINH TOAN

Bang 4. Khd nang cung cdp t6i da ciia OM

MaxQS; S1 S2 S2 S4
T1,T2, T3, T4 200 300 400 250
Bang 5. Khd ning cung cap toi da ciia Su
CaMaxs F1 F2 F3 F4 F5
C1 1500 1000 1800 - -
C2 - 1200 1100 - -
C3 1200 1100 - - -
C4 900 - - 1100 -
C5 - 700 - - 1200
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Bang 6. Kha néing san xudt toi da ciia RC

CaMax_recy; Gl G2 G2
T1,T2,T3, T4 700 900 800
Bang 7. Sivc chira cua DC
D1 D2 D3 D4
VCRy 4000 4000 3000 3000
VO, 1 1 1 1

Bang 8. Ty 1¢ thu hoi san phdam va thanh phdn

ry 30 %
re 20 %

Bang 9. Chi phi c6 dinh (Pon vi: 1000 VNP)

Ky hi¢u Pia diém Chi phi
CFixs F4/ F5 300/ 300
CFPA, / CFPS, M 1000/ 500
CFixg, S3/ S4 300/ 400

CFixg D4 300

G1 1000

CFixg G2 1000

G3 2000
Gl 900/ 500
CFRA,/ CFRS; G2 800/ 400
G3 1000/ 500

H1 300

CFix, H2 400

H3 300

Bang 10. Chi phi luu kho (Pon vi: 1000 VND)

CStor, Cl C2 C3 C4 C5

T1,72, 13, T4 8 6 7 7 6
CStorg, D1 D2 D3 D4

T1, 72,13, T4 2 25 25 2

Bang 11. Chi phi san xudt (Pon vi: 1000 VNB)

T1 T2 T3 T4
CHP, M 2 3 3 2
s S1/52 1207 160

st S3/ 54 200/ 250
G/ G2 200/ 190

CHRIg, G3 180
G1/ G2 200/ 190

CHRcy, G3 180
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Bang 12. Chi phi vdn chuyén thanh phan, san pham

Chi phi van chuyén thanh phan (Pon vi: 1000 VND / sp)

CTF.s F1 F2 F3 F4 F5
C1l 1 0,5 1 - -
c2 - 0,5 1 - -
C3 1 0,5 - - -
C4 1 - - 1,5 -
C5 - 1,5 - - 1,5
Chi phi van chuyén san pham (Pon vi: VND /1 sp/1 km)
CTF4:;CTFgxt;CTRCy;CTRfy, 200

CTRkq1:CTRkht:CTRpgt

Bang 13. Thoi gian san xudt va tdi ché sp

Pon vi: gio/sp T1 T2 T3 T4
PUT, M 1 1 1 1
PUTT, G1/G2/G3 2/1/2 2/1/2 2/1/2 2/1/2
PUTc, G1/G2/G3 2/1/2 2/1/2 2/1/2 2/1/2
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