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ABSTRACT

Utilization of solar energy is an effective solution for a company to reduce
dependence on fossil energy and CO, emissions. Therefore, this study
presents a green supply chain network design problem considering solar
rooftop photovoltaic systems (PVs) to minimize total cost and CO;
emissions occurred during production and transportation activities. Net
present value (NPV) is used to evaluate and verify the feasibility of
installing PVs for different facility sizes. Following this analysis, a mixed
integer linear programming model (MILP) is proposed to determine
facility location, the amount of transportation between components in
supply chain (SC). The capability of the model and the methodology are
then applied for a case study of garment mannufacturer located in the
Mekong Delta region, Viet Nam. Results showed that adopting PVs
creates huge benefits in energy cost savings and CO, emissions reducion
for the whole supply chain.

TOM TAT

Viéc tdn dung ndng leong mdt troi la gidi phap hiéu qua doi véi doanh
nghiép (DN) nham giam sw phu thuéc vao ning lwong héa thach va lwong
CO; phat thai. Vi vdy, nghién ciru dé xudt thiét ké mang ludi cung iing
xanh tich hop hé thong pin ndng lwong madt troi (PVs) véi muc tiéu toi
thiéu téng chi phi va lwong khi thai CO; tir cdc hoat ddng sdn xudt va vin
tai. thmg phdp phan tich gid tri hién tai rong (NPV) dwoe dé xudt nham
danh gid tinh kha thi khi ldp ddt PVs voi nhiéu quy mé nha may khac
nhau. Trén co s d6, mt mé hinh tuyén tinh nguyén hon hop (MILP) dwoc
sie dung dé lwa chon vi tri nha may, xdc dinh lwong van chuyén giita cdc
thanh phan trong chudi cung ing (SC). Nghién ciru dp dung cho mot DN
may tai khu vuc Bong bang séng Ciru Long (DBSCL), Viét Nam. Két qua
mé hinh cho thay viéc tich hop PVs giip DN gidam su phu thuéc vao ludi
dién quoc gia, tiét kiém chi phi sit dung dién va tong heong khi CO; trong
toan SC.

Trich dan: Vo Thi Kim Cuc, Nguyén Thi Yén Nhi, Nguyén Thi Thuy Duong va Nguyen Truong Thi, 2019.
Mb hinh t&i wu viée Iya chon vi tri nha xudng trong. chudi cung tung dé lap dat hé théng pin ning
lugng mat troi. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(4A): 52-60.

1 GIOI THIEU

Quan 1y chudi cung g (SCM) ngay cang c6 vai
trd quan trong, giup doanh nghiép thich Gng voi

nhiing bién dong cua thi trudng, can bang cung ciu
va tao niém tin ddi véi khach hang. Trong SCM, cac
quyét dinh lién quan dén hoat dong san Xudt va vén
tai dong gop dang ké vao sy phat trién kinh té. Tuy
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nhién, cac hoat dong san Xuét va van tai duge xem
la nguyén nhan chinh gay nén hién tuong nong 1én
toan cau do phat thai lwong 16n cac khi nha kinh nhu
CO3,, CHa4, N;O, O3 va CFC. Theo bao cao hang nam
cua co quan bao vé€ mdi truong My (EPA) vao nam
2016, luvgng khi gay hi¢u ing nha kinh tir hoat ddng
san xudt cong nghiép 1a 22% va van tai 1a 14%, trong
d6 phén 16n 12 khi CO,. Chinh vi thé, nghi dinh thu
Kyoto va bo tiéu chuan vé quan 1y moi truong I1SO
14000 dugc ban hanh nhdm huéng dén viéc cat giam
lugng khi thai, han ché hién tugng tang nhiét do
trung binh cta Trai Dat.

Bén canh nhitng nd luc tir phia chinh phu va cac
t6 chirc trén thé gi6i, nha san xudt can phai chi dong
tich hop yéu t “xanh” trong SC nham giai quyét cac
van dé lién quan dén bao vé moi truong va sirc khoe
cong dong. Su phat trién cua cong nghé ning luong
tai tao dugc xem la mot trong nhirng giai phap hi¢u
qua lam giam luong khi CO, va sy phu thugc vao
cac ngudn cung cap nang luong tir nhién liéu hoa
thach. Trong rat nhiéu ngudn cung cip nang luong
xanh nhu gid, thuy dién, sinh khéi, nang lugng mat
troi dugc dac biét quan tdm va ung dung rong rai
trong nhiéu linh vuc doi song x4 hoi. Loi thé cua
loai nang lwong nay 1a ngudn ning lugng doc 1ap, d&
dang thay ddi quy mo, chi phi van hanh va bao
dudng thap. Nhiéu dy 4n dién mat troi duoc dé xuét
va trién khai thanh cong tai nhiéu quéc gia nhu Hoa
Ky, Purc, Trung Qubc, An D9,... Véi loi thé 1a qubc
gia nam trong vung c6 cuong do birc xa mat troi lon
va lugng anh sang nhan dugc 6n dinh, Viét Nam c6
nhiéu wu thé va tiém ning cho viéc trién khai va img
dung nang luvong mat troi. Hién nay, nhiéu du an sir
dung tdm pin ning luong mat troi dé tao ra nang
luong hoa vao ludi dién qudc gia duge trién khai
nhu: dién mat troi trén dao Cu Lao Cham — Quang
Nam, nha may dién mat troi tai tinh Hau Giang, st
dung dén chiéu sang cong cong bang ning luong
mat troi tai Can Tho,...

Viéc tng dung cong nghé nang lwong mat troi
ngay cang dugc chi trong. Bén canh cac dy an phuc
vu cong dong, viéc tan dung ngudn ning lugng nay
con dugc tng dung phuc vu cac hoat dong trong cac
linh vuc cong nghiép, ndong nghiép va dich vu, dac
biét ddi voi cac nganh cong nghiép trong diém.
Trong d6, cong nghiép Dét May dang ngay cang
khang dinh vi thé 14 nganh xuat khau chu lyc, mang
lai ngudn ngoai té 16n cho dit nude. Cac phan xudng
may tai Ddng bang séng Ctru Long (PBSCL) ¢6 loi
thé vé& dién tich nha xuéng 16n va tiéu thu it ning
lwong, nén viéc tich hop tim pin nang lugng mit troi
1a giai phap t6i wu. Theo thong ké cua Hiép hoi Nang
lugng sach Viét Nam, DPBSCL 1a vung c6 cuong do
birc xa trung binh khoang 5 kWh/m?/ngay va s6 gid
ning dat khoang 2.200 — 2.500 gid/nim. Trong dé
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tai nay, mé hinh quy hoach tuyén tinh nguyén hdn
hop (MILP — mixed integer linear programming)
dugc d& xuit cho SC nganh may tich hop hé théng
dién mat troi thong qua mot truong hop nghién ctru.
Muyc ti€u dé tai hudng dén tbi thiéu tong chi phi bao
gdm chi phi xay dung, lap dat hé thong pin mat troi,
chi phi phat thai CO; tir cac hoat dong san xuét va
van tai.
2 LUQC KHAO TAI LIEU

Tir nhitng nam 1990, khai niém chudi cung Gmg
xanh (green supply chain — GSC) nhan dugc sy quan
tam cua nhiéu nha nghién ctru nhiam han ché anh
huéng cua cac hoat dong trong SC dén moi trudng.
Handfield et al. (1997) 1an dau tién dé xuét tich hop
khai niém “xanh” vao trong tit ca cac giai doan cta
chudi gia tri nhiam tao ra mot san pham than thién
vGi moi trudng trong nganh cong nghiép do gd. Trén
co sO do, Srivastava (2007) dua ra dinh nghia hoan
chinh vé quan 1y chudi cung mg xanh (GSCM) la
su két hop yéu t6 moi truong vao quan tri SC, bao
gom thiét ké san pham, tim kiém va lya chon nguyén
lidu, quy trinh san xuat, phan phéi san pham cudi
cung cho nguoi tiu dung. Thuc hién GSCM la cach
thire gitip doanh nghi€p vira the hién trach nhiém
ctia minh ddi véi cdc van dé& vé moi trudng, vira tao
ra mot thuong hiéu than thién ma khong lam tang
chi phi. Nhan thdy duoc nhimg loi ich trén, nhiéu
doanh nghiép da chu dong tich hop yéu t6 ¢ ‘xanh”
vao cac hoat dong san xuat, van tai, phat tr1en san
pham, bao bi,... Trong d0, cac hoat ddng san xuit va
vén tai la mot trong nhirng nguyén nhan chinh gy
ra 6 nhiém mai truong, tré thanh mbi quan tAm hang
dau cua nhiéu nha nghién ctru. Cac mé hinh téi wu
héa dugc xem 1a cong cu hd tro déc luc cho nguoi
ra quyét dinh khi giai quyét cac van dé trén. Vanek
(2001) 1a mot trong nhiing tac gia d4u tién nghién
ctru v& m6 hinh toan t6i thiéu chi phi va tac dong cua
hoat dong van tai ddi v6i moi truong. Tu do, nh1eu
tac gia dua ra cac mo6 hinh t6i uu trong cac quyet
dinh v€ san Xudt va vén tai, xem xét dong thoi yéu
t6 moi truong va chi phi (Srivastava, 2007).

Cac md hinh trén chu yéu duogc xay dung dua
trén viéc lya chon tuyen duong van chuyén ngin
nhét tir nha cung tmg dén khach hang, hoach dinh
san xudt, tai b tri mat bang nham giam luong nhién
liéu va dién nang ti€u thy,... Bén canh d6, cong nghé
nang luong tai tao dwgc xem la mot trong nhirng giai
phap chu dong trong giai quyét cac van dé vé giam
phat thai khi CO,. Sharafi and Elmekkawy (2014)
dé xuét két hop tuabin gi6, tAm pin ning lwong mat
troi, may phat diesel, pin nhién li¢u thanh mét hé
thong cung cap nang lugng cho cac hoat dong san
xut véi muyc tidu tdi thiéu tong chi phi thlet lap va
phat thai nhién lidu. Viéc két hop cac ngudn ning
luong xanh véi cac mo hinh t6i wu hoa ngay cang
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dugc chu trong. Yu et al. (2013) xay dyng mo hinh
MILP trong thiét ké va t6i wu mang ludi cung Gng
nhién liéu sinh hoc nham t5i thiéu chi phi x4y dung
nha may, van chuyén va méi truong.

Co thé théy, nang lugng tai tao, dac biét 1a nang
lwong mit troi duge chi trong trong nhiéu nghién
ctru va ung dung vao thuc té. Nhiéu du an dién mit
troi dugc dé xuat va trién khai trong cac linh vyc san
xuit cong nghi¢p. Dién hinh 1a nghién ciru cua
Chandel ez al. (2014) da st dung NPV dé phan tich
tinh kha thi ctia dy 4n, khi quyét dinh xay dung va
lwa chon vi tri nha may dién mat troi dé phuc vu nhu
cdu sir dung dién cua cac nha may may tai An Db.
Omu et al. (2016) dé xuét xay dung mo hinh MILP
cho viéc thiét ké PVs, nhiam lwa chon quy mé lap dit
sao cho hiéu qué vé chi phi. Bén canh céc dy 4n x4y
dung PVs cong sudt 16n tir phia chinh phu, doanh
nghiép con chu trong dén viéc tich hop PVs tai nha
may nham phuc vu san xuét, giam tac dong tiéu cuc
dén moi truong va lugng khi CO,. Trong d6, may
mac 1a nganh dugc dic biét quan tim, vi day la
nganh dimg tht hai thé giéi vé luong phat thai khi
CO; sau cong nghi¢p dau md. Muthukumarana et al.
(2018) nghién ciru vé viéc chuyén doi nang luong
truyén thong sang str dung ning lugng tai tao trong
SC nganh may bang viéc tich hop tAm pin mit troi
vao san xuit va phan ph6i nhim tao ra san phim

NPV =
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than thién véi moi trudng, giam thiéu chi phi va
lwong khi CO,. Do d6, dé tai dé& xuét tich hop hé
thong pin mat trdi trén mai nha xuéng cho SC nganh
may thong qua mdt truong hop nghién ctru. Phuong
phap NPV dugc sir dung nham danh gia tinh kha thi
khi l4p dat hé thong pin mat troi ddi v6i nhidu quy
mo nha may khac nhau. Bén canh d6, phat trién mo
hinh toan MILP nhdm tim ra vi tri nha may moi, lap
dat PVs cho nha may hién tai va nha may maoi, lugng
van chuyén nguyén liéu va san pham gilta cac thanh
phan trong chudi. Muc tiéu hudng dén tbi thiéu tong
chi phi xay dung, thiét 1ap PVs, van chuyén va thué
phat thai khi COs.

3 PHUONG PHAP NGHIEN CUU
3.1 Phuong phap phan tich gia tri hién tai
rong (NPV)

Phuong phéap phan tich NPV duoc st dung phd
bién trong cac nghién cru v6i mong mudn tim ra
phwong 4n kha thi trong nhiéu su lwa chon. Nhiéu
nghién ctru d& xut sir dung NPV trong tinh toan tinh
kha thi dbi v6i viéc lwa chon quy mé lp dat hé PVs.
Nghién ctru ctia Rigter and Vidican (2010), Chandel
et al. (2014),... cho thdy tinh hiéu qua cta phuong
phap NPV trong viéc xac dinh quy mo PVs t6i wu.
Do d6, phuong phap NPV duoc dé xuét co cong
thire nhu sau (Rigter and Vidican, 2010):

—GR—f (19)1{1+(M

+ z o(-7) C(l—r){
=1

Dé phan tich NPV, doanh nghiép can quan tim
dén van d¢ chi phi va doanh thu tir PVs. Trong do,
chi phi dau tu ban dau (R) gom tat ca cac chi phi lién
quan dén PVs: mua tim pin, bién tan, hé thong can
bang va lap dat. Chi phi dau tu c6 mot phan von vay
tir ngan hang véi 1ai suét (i). Doanh nghiép s& phai
tra mot khoan vay nhit dinh cho ngan hang trong M
nam 1a (1 — 0)R(1/M)/nam. Dé biét dwoc tinh kha thi
ctia dy 4n doanh nghiép can quan tim dén luong
dién tao ra tir PVs (0). Cac s6 liéu lién quan dén PVs
nhu ty 1€ hao hut (y), chi phi bao tri sta chira hé
thong (©). Tat ca cac gia tri tinh toan NPV phai dugc
quy doi vé hién tai v6i hé so quy doi 1a (1/(1+ B)).,
trong d6 B 1a suat thu lgi toi thiéu chap nhan dugc.
Két qua tinh toan s& chon ra phuong 4n kha thi khi
c6 gia tri NPV duong.

3.2 M5 hinh tuyén tinh nguyén hén hop
(MILP)

Mo hinh tuyén tinh nguyén h6n hop dugc su
dung dé giai quyét cac bai toan t6i uu héa vai cac
bién roi rac va dugc tmg dung trong nhiéu linh vic

M

S

1

1+ p
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nhu: quan 1y san xuét (hoach dinh san xuét, lwa chon
Vi tri co' 80, loglstlcs ), san Xudt dién nang,... M6
hinh bao gdm céc bién 13 s6 nguyén, sé thuc hay nhj
phan; ham muc tiéu va cac rang budc 1a ham tuyén
tinh va dugc trinh bay nhu sau:

+ Ham muc tiéu: Min/Max cjx| + ... + cpxy
Ax{<,=,>}b
Uj (/ = 1,2,..‘,71)

(j=12,...,1)

+Rang budc: 1; <x; <

X ; nguyén

j
4 MO TA CHUOI CUNG UNG

Nghién ctru xem x¢ét SC tai cong ty may ABC,
tru s& chinh dit tai Tién Giang véi san pham 1a 4o
so mi tay dai. Chu01 cung Ung cua cong ty hién tai
¢6: 2 nha cung cap dit tai Long An va Tién Giang,
12 dai ly gdm An Giang, Kién Giang, Can Tho, Tién
Giang, Soc Trang, Pong Thép, Long An, Bac Liéu,
Héau Giang, Bén Tre, Ca Mau va Vinh Long dugc
md ta trong Hinh 1.
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Nhi cung cip MNha may Baily
(NCC)  |—————- » (NM) ——* (BL)
(1,2) — (1) — (123456
7,8,9.10,11.12)

——® Dong vin chuyén nguyén liéu khi xe day tai * Dong vén chuyén sin phim khi xe day tai
« Déng vin chuyén khi xe khdng tai

Hinh 1: Chudi cung tng sin phim 40 so' mi tay dai hién tai ciia cong ty ABC

Trong SC trén, mdi nha cung cap c6 kha ning déng nghia véi viéc cac hoat dong san xuit va van
cung cp 4 loai nguyén liéu bao gdm vai, chi, niit 4o tai s& d{é\n ra nhiéu hon, tir 46 lam tang phat Fhéu khi
va keo. Quy md nha may hién tai la 1.000 m? dat tai CO». D_léu ndy khong chi géy ra tac dong Eléu.Cl.IC
Tién Giang. Sau khi nha may nhan dugc nguyén li¢u dén moi truong, ma con lam gia tang dang ké chi phi
s& tlen hanh gia cong san pham va giao hang theo trong toan ’SC..Theo nghi d}qh thu Kyoto.d()l voi
nhu cau cua dai ly. Tuy vao kha ning san xuit cua mot s6 quoc gia trén the gioi, doanh nghi¢p phai

nha méy va s lugng tdi thiéu da quy dinh trong hop dong thué cho viée phat thai CO, vugt mire cho phép
ddng ma dai Iy c6 thé ddt hang sao cho phu hop. Pon (Aichele and Felbermayr, 2012). Quy dinh vé mic

hang duge van chuyén thong qua tuyén dudng bd phat thai cho phép tai mdi quéc gia 1a khac nhau,
bang xe tai c6 tai trong 1,5 tan. Chi phi van chuyén nghién ctru st dung muc phit thai dya trén de xuat
nguyén lidu va san phim bao gdm chi phi thué 14i xe cta Diabat and Slmphl—lew (2010). Do do, cong ty
va nhién lieu 14 3.800 VND/km. du tinh xem xét trién khai lap dat PVs tai cac nha
o . may g6p phin giam thiéu khi thai va chi phi str dung

Chuoi cung tng hién tai ctia cong ty gom 3 phan dién trong sin xuit. PVs duoc chon dé lap dat voi

cp va h¢ thong phan phoi tai cac tinh khu vuc tam pin 285 Wp c6 cong suat 2,41 W/m? va dién tich
DBSCL. Dy 1a loi thé cua cong ty do DBSCL la 1,67 m?. Nghién ctru xem xét luong btrc xa mat troi

mot trong nhung vung kinh té trong diém cua nudc tai cac tinh khu vuc DPBSCL trung binh 1a 4
ta. Nhu cau v€ may mac cua ngudi dén tai khu vyuce kWh/m%/ngay. Muc tiéu cua cong ty 1a lya chon vi
ngay cang tang cao. Do do, s6 lugng don hang hién tri, quy md nha may va cong suat PVs sao cho toi
tai clia cac dai Iy vuot qua kha nang san xuat ciia nha thiéu chi phi san xuat, chi phi van chuyen va lugng
mdy, dan dén nha may khong thé¢ dap tmg du nhu khi thai CO,. Cac thong s6 v€ nhu céu cua cac dai
cau va thuong xuyén bi mat khach hang. Thay duoc 1y, kha ning nha cung cap va luong dién twong tng
thyc trang trén, cong ty tién hanh xem xét xay dung v6i tirng quy mo nha may duge gia dinh trong cac
thém mot nha may méi dé co thé dap tng nhu cau Bang 1, Bang 2 va Bang 3.

ctia khach hang tt hon. Tuy nhién, néu mo rong SC
Bang 1: Nhu ciu ciia cac dai ly

Pai IV An Gian Kién Can Tién Soc BDong Long Bac Hau Bén Ca Vinh
ay g Giang Tho Giang Trang Thap An Liéu Giang Tre Mau Long

Nhu cau (san

Z < 100.000 50.000 60.000 50.000 70.000 80.000 70.000 40.000 50.000 60.000 70.000 80.000
pham/nam)

Bang 2: Kha ning cung cip nguyén liéu (NL) ciia nha cung cip (nguyén liéu/nim)

NCC/NL Vii (m?)  Chi (cugn) Niit 40 (gé6i)  Keo (m?)
Cong ty TNHH dét may Trung Quy 200.000 150.000 200.000 200.000
Cong ty TNHH Bao Bi Nhya Tan An 150.000 200.000 150.000 150.000
Cong ty C6 phan may Viét Thang 200.000 150.000 200.000 250.000
Coéng ty TNHH My Thuat Hong Nhin 150.000 100.000 100.000 150.000
Cong ty TNHH lién doanh cong nghiép dét Tan A 250.000 140.000 200.000 175.000
Cong ty TNHH Formosa Taffeta 200.000 240.000 150.000 200.000
Cong ty C6 phan dét may Pong Khanh 100.000 100.000 100.000 100.000
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Ning lwong yéu cu cta nha may dya trén tong Sfing- Luqng: nang luong yf:u cau/ nérr} twong tmg voi
dién nang tiéu thu cho hoat dong san xuét va chiéu timg quy m6 dugc cung cap trong Bang 3.
Bang 3: Niing lugng yéu ciu twong tng véi tirng quy mé nha may
Quy mé (m?) 1.000 1.500 2.000 2.500
Néng lugng (kWh/ndm) 162.397,87 243.596,81 324.795,74 405.994,68

cép cho nha may la vira du va khong ban lai cho ludi

5 XAY DUNG MO HINH SRR
: dién qudc gia.

Viée tich hop PVs trén cac mdi nha nham giam 5.1 Tinh toan chi phi thiét 13p tAm pin niing
luong khi thai CO, ra moi truong, tiet kiém chi phi lwgng mit troi
st dung dién dugc dé xuat trong mot so nghién cliru L ) o .
ciia Abdallah et al. (2013), Ko et al. (2015), , Nghién ctru tinh toan NPV doi véi cac quy md
Muthukumarana et al. (2018)... Tuy nhién, d& tai lap dat PVs khac nhau nham danh gia tinh kha thi
nay tap trung vAn d@ tdi thidu chi phi va lupng CO, ~ ¢ua du dn dua vao cong thirc dugc cung cap trong
phat thai trong viéc md rong SC hién tai thong qua phﬁn 3. Trong d(’),'chl phi dau tu 6 30% la von san
xay dung mé hinh MILP cho SC nganh may. Nghién co cua doanh nghi¢p va 70% la von vay ngan hang
ctru xem xét 1ip dit PVs trén cdc méi nha xudng voi 1di suat 1a 6%{n€1m. DN phai tra khoan vay trong
nhim cung cAp dién cho hoat dong chiéu sang, thay vong 10 nam. K&t qua tinh toan NPV dugc chi ra

vi lp dit toan bd dién tich nha xuong. Mat khac, d¢  trong Bang 4.

tai chi xem xét truong hop nang luong tir PVs cung

Bang 4: Gia tri NPV twong {ing v6i tirng quy mé tiém ning ciia nha may

Quy md (m?) 1.000 1.500 2.000 2.500
Gia tri NPV (VND) 15.827.891,84 96.056.856,81 176.285.821,78 280.619.793,09

— Kha nang cung cap ctua nha cung cap va nhu

Dua vao két qua tinh toan, cac gia tri NPV un e o L2, A Y ,
’ d gla tr g cau moi nam cua cac dai ly 1a xac dinh va biét trudce.

voi tung quy md c6 gia tri duong nén cac quy md

trén hoan toan co thé dugc lwa chon 1a quy moé tiém — Thoi gian hoach dinh m6 hinh twong tmg voi
ning dé xay dung nha may. thoi gian sit dung PVs trong vong 25 nam.
5.2 Gia dinh m6 hinh 5.3 Xay dung mo hinh

Nghién ciru dé xudt xdy dyng mo hinh MILP 3.3.1 Tap hop
nham xac dinh vi tri tiém nang dé xay dung nha may 1 Tap hop c4c nha cung Cép tha i
va tinh dugc lugng khi CO; phat thai thong qua hoat
dong san xuat va van tai. Muc tiéu 1a giam chi phi
va lugng khi CO; trong toan by SC. M6 hinh dugc
xay dung dua trén méot ) gia dinh sau:

J Tap hop céc vi tri nha may tha j
K Tap hop céc dai ly thir &
3 ; . Tép h ¢ én liéu loai

— SC gdm nha cung cap, nha may va dai ly. P Tap hop cac nguyen ficu foal p
Trong d6, mot nha may da dugc xay dung va s€ S Tép hop nha may quy moé s
chuyén tir ndng luong ludi dién quoc gia sang nang 532 Tham sé ciia mé hinh
1 tir P ap cho hoat dong chiéu sang. - 3 . .
uong tr PV cung cap cho hoa ] dong C, feu sang i dey, ~ Nhu cau cia cac dai 1y & (san pham/nam)

— MO0 hinh xem xét m6t loai san pham dugc cau oo . o ) .
thanh boi 4 loai nguyén lidu khac nhau. Mbi loai ajp  Khanang cung cap nguyén li¢u p cua nha
nguyén liéu can c6 mét so luong don vi nhat dinh dé cung cép i (nguyén liéu/nim)

tao thanh mot san pham. Max Js Kha nang san xuat t6i da ciia nha may j

— Xe thudc so hiru cua nha may. Xe chd hang

tir nha may di dén nha cung cap hay tir dai ly vé nha quy md s (san pham)

may 1a khong tai. Nguoc lai, xe di tir nha cung cap fjs Chi phi xdy dung nha may j v6i quy mé s

dén nha may hay tir nha may dén cac dai ly 1a day (VND)

taﬁ. Khoéang cach véan chuyén luc di va ve la nhu ¢ ve Chi phi van chuyén don vi (VNB/km)

nhau. .
- N@;u tong lugng khi CO, phat thai tir qua trinh ¢ _nlip Gl.a bén IAlgu.yAen li¢u p ctia nha cung cap /

van chuyén va sir dung dién vuot qua mirc cho phép (VND/don vi nguyén li¢u)

cua nha nudce thi cong ty phai dong thué phat thai. c¢_pvjs Chi phi thiét 1ap PVs tai nha may j véi

quy md s (VND)
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¢ _tax Chi phi thué phai tra cho viéc phat thai
CO, (VND/tan)

beta, Sb lugng nguyén lidu loai p can thiét dé
san xuat 1 san pham

q, Luong nguyén liéu p toi thiéu dé nha
cung cap i ky hop dong (nguyén liéu)

dilij Khoang céch tir nha cung cAp i @én nha may
j (km) ,

di2 jr Khoang céach tr nha may j dén dai ly £

v SO lugng nha may can xay dung

e_nmjg Téng lugng dién can boi nha méy j véi
quy mo s (kWh/nam)

ord  S6 lan dat hang trong mot ndm (lan/nam)

t §6 luong san pham vén chuyén khi xe day tai
(san pham)

CO2_cap Lugng khi CO, dugc phép phat thai
tai mdi cong ty (tAn/nam)

co2_pv Luogng khi CO, phat thai do st dung
dién tir PVs (tin/kWh)

co2_nm Luong khi CO; phat thai do sir dung
dién tir ludi dién qubc gia (tin/kWh)

CO2_vel Luong khi CO; phat thai tr qué trinh
van chuyén, truong hop xe day tai (tAn/km)

C02_vc2 Luogng khi CO; phat thai tir qué trinh
van chuyén, truong hop xe khong tai (tin/km)

LCLlj;  Lugng san phim duoc san xudt t6i
thiéu ciia nha may j quy mé s (san pham)

LCL2j;  Gidi han tbi thiéu dé chuyén hang tir
nha may j dén dai 1y & (san pham)

Min =
ieljeld
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L Thoi gian hoach dinh (nam)

M Mot s6 rat 16n
5.3.3 Cac bién s6
Sa,,
{1: Niéu nha cung cip i dong y ban nguyén liéu p
0: Nguworc lai i i
xjk Luong san phdm van chuyén tir nha may j
dén dai 1y k (san pham/nam)
Y, Luong nguyén li¢u p van chuyén tir nha
cung cap i dén nha may j (nguyén liéu/nam)
Yip
1: Néu nha cung cip i cung cip nguyén liéu
p dén nha may j
0: Nguworc lai
X jk
{1: Néu nha may j thiét 1ap hgp dong véi daily k
0: Nguorc lai
Z
{1: Nha may dwoc xay dwng tai vi tri j quy mo s
0: Nguworc lai
PVjs
1: Néu hé théng PV dwoc lip dit tai nha may j
quy mo s
0: Nguorc lai
nljj S6 lan van chuyén nguyén liéu tir nha
cung cép i &n nha may j (Ian/nam)
n2 ji S6 1an van chuyén san pham tir nha may
j dén dai Iy k (1an/nam)
5.3.4 Mo hinh toan

> X (COZ_vcl + CO2_ve2) x (dill'j x nljj x c_tax x L)

+ ¥ ¥ (CO2_vel + CO2_ve2) x (di2jk X n2 g x c_tax x L)

jeJke K

+ > X CO2 pvx e_nmjg X c_tax X L x Zjs |~ CO2 cap x ¢_tax x L

jeJ se S

+3 3 (Zxc_vcxdilijxnliij)+ > X (2><c_vc><dl'2jk><n2jk><L)

ieljelJ jeJ ke K
+ X X (fjs X Zjg + c_pvjs X pvj's) + X2 X X c_nlipxypxL (1)
jeJ se S iel jeJ peP
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Ham muc tiéu (1) tdi thiéu tong chi phi bao gdom:
chi phi phat thai khi CO, trong qua trinh van chuyén
nguyén lidu va san pham tir NCC dén NM va tir NM
dén PL; chi phi phat thai CO, trong qua trinh sir
dung dién tor PVs va van chuyén nguyén liéu/san
pham; chi phi xdy dung NM va lap dit PVs; chi phi
mua nguyén ligu.

* Rang budc

z,=1 Vjel,ses§ 2)
Dy, =1 vi=12 (3)
iel jeJ peP
22 7=Y @)
jeJ se§
>z, <1 Vjed 5)
se s
PV =Z, Vjed,seS (6)
D x, =de, Vkek (M
jeJ
> x, 2LCLI, xz, VjeJ,seS ®)
ke K
- I,x, >LCL2
Xj= J * VjelJ keK 9
0, nguoclai

<M x xp Vjed kek (10)
Vi - . .
ﬁ >q,xy, Viel,peP,jeJ (1)
;ijp < Saip Viel,peP,jeJ (12)
v, SMxy,  Viel,peP,jeJ (13)
Zyijp Sal.p Viel,peP (14)
jeJ

Zyl_jpzzmtapxxjk VjieJ,peP (15

iel k ek

2 Xy =D Max, x z,,

keK seS

Vel (16)

Yy, =nly x t Viel,jeJ,peP (17)

xjk=n2jk><t Vjed,kekK (18)

X > Vs My, n2 2 0,nguyén

Viel,jeJ,peP,keK (19)

Chudi cung g hién tai c6 mot nha may da duge
xdy dung thé hién qua rang budc (RB) (2). RB (3)
quy dinh nha cung cép 1 va 2 (hai nha cung cap hién
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tai) s¢ cung cap nguyén licu cho nha may. RB (4)
quy dinh s lwong nha méay can m¢ bao gom nha
may hién tai. RB (5) thé hién tai mdi vi tri tiém ning
chi c4n nhic xay dung mét nha may voi mot quy mo
duy nhét. RB (6) dam bao rang néu nha may duoc
mo thi s& duoc lap dit PVs. RB (7) quy dinh nhu cau
cua cac dai 1y phai duoc dép Umg boi nha may. RB
(8) dam bao nha may s& dugc mé néu tong lugng
van chuyen tir nha may dén cac dai ly 16n hon luong
san pham t6i thiéu ma nha may san xuit. RB (9) quy
dinh 0 luong san pham tdi thiéu can dé thiét 1ap hop
ddng tai mdi nha mdy. RB (10) quy dinh nha may
chi Chuyen san pham cho dai ly khi hop dong duoc
thiét lap. RB (11) thé hién m01 nha cung cap ¢ quy
dinh v€ lugng nguyén li¢u t6i thiéu can thiét mdi lan
dit hang dé thiét 1ap hop dong. RB (12) dam bao
hop ddng s& khong dugc thiét 1ap néu nhu nha cung
cap khong ban nguyén li€u loai p. RB (13) quy dinh
nguyén li¢u s¢ duoc chuyén tir nha cung cap dén nha
mdy néu nhu hop dong dugc thiét lap. Kha ning cua
nha cung cap ddi véi mdi loai nguyén liéu duoc thé
hién trong RB (14). RB (15) dam bao tong luong
nguyén liéu loai p dugc yéu cau dé san xuat san
pham phai dugc dap g tir cac nha cung cip. RB
(16) dam bao lwong van chuyén san pham tir nha
may dén dai 1y khong vuot qua kha ning san xuat
tbi da ciia nha may. RB (17) va (18) quy dinh s6 lan
vén chuyen nguyén li€u tir nha cung cap dén nha san
xudt va sb 1an van chuyén san phim tir nha may dén
dai Iy. RB (19) thé hién sb lwong san pham, nguyén
lidu va s6 1an van chuyén 1a cac bién nguyén duong.

6 KET QUA VA THAO LUAN

Mo hinh d& xuét trén dugc giai bang phan mém
Cplex phién ban 12.4. Két qua 1a NM tai Can Tho
va NM hién tai s& dugc chon dé xay dung va lép dat
PVs. Vi tri va quy mé NM trong SC nhu sau: NM
hién tai dat tai Tién Giang v6i quy m6 1.000 m?%, NM
mdi tai Can Tho v6i quy md 1.500 m?. Dya trén két
qua tr mé hinh, chi phi van chuyén va luong phat
thai CO; dugc tinh toan trong toan SC.

Qua bang s liéu trén cho thdy c6 6 nha cung cép
s& dugc chon dé cung cap 4 loai nguyén li¢u cho 2
nha may. Bang 5 cho thay nha cung cip 1 cung cip
cho nha may tai Can Tho, 4 loai nguyén liéu bao
gdm vai, chi, nut 40 va keo, mdi loai 1a 150.000 don
vi va céc hang con lai la tuong tw. Tir Bang 5 ta thay,
chi phi van chuyén va luong CO; phat thai khong
nhitng phu thudc vao khoang cach van chuyén ma
con phy thudc vao lugng van chuyén tir nha cung
cép dén nha may. Két qua md hinh lya chon vi tri
nha cung cip, nha may 1a tdi wu vé khoang cach van
chuyén va dam bao dap ing du nhu ciu cia nha may
dé chi phi van chuyén va thué CO, 12 tbi thiéu.
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Bang 5: Luwgng nguyén li¢u van chuyén tir cic nha cung cip dén cac nha may

Khoéang Lwong Lu"(_)’ng C O‘z Chi phi
Nha cung cép Nha may cach van chuyén pl:at that Elr van chuyén
(km) (NL) yén chuyén (VND)
(tan/nam) (*)

Cong ty TNHH dét may Trung Quy Ca‘i‘n Tho 166 150.000 28,44 185.629.500
A . A Tién Gian 22,3 132.000 3,36 21.944.538
Cong ty TNHH Bao Bi Nhya Tan An - (3 Ly 7 125 18.000 2,57 16.773.750
Cong ty C6 phan may Viét Thing Cén Tho 20 150.000 3,43 22.368.000
Cong ty TNHH dét Tan A Tién Giang 37,5 140.000 6,00 39.144.000
Cong ty TNHH Formosa Taffeta Tién Giang 27,5 150.000 4,71 30.756.000
Cong ty Co phan dét may Pong Khanh  Tién Giang 58,2 40.000 2,66 17.357.568

(%) Luwgng CO: phat thdi khi xe ddy tai va khéng tdi dioc d@é cdp trong nghién ciru (DEFRA, 2008)

Bing 6: Lwong sin phim van chuyén tir nha may dén cac dai ly
. . ) A % ) (f b zsgn Chi phi
Nha may Pai ly Khoang cach Lugng van chu;yen Lu(_)A’ng COzKpha} tha} tur van chuyén
(km) (san pham) van chuyén (tan/ndm)

(VND)
Ca Mau 150 70.000 11,99 78.277.500
Can Tho 19 60.000 1,30 8.498.700
Cin Tho Hau Giang 42,5 50.000 2,43 15.841.875
Kién Giang 108 50.000 6,17 40.257.000
Séc Trang 81,1 48.000 4,45 29.020.824
Bac Liéu 106 40.000 4,84 31.609.200
An Giang 176 100.000 20,10 131.208.000
Vinh Long 74,8 80.000 6,83 44.610.720
Tién Giang Dong Thap 94,1 80.000 8,6 56.121.240
Long An 14,9 70.000 1,19 7.775.565
Bén Tre 244 60.000 1,67 10.914.120
Tién Giang 21 50.000 1,20 7.827.750

Qua bang s6 liéu trén luong vén chuyén san
pham tir nha may tai Tién Giang dén dai Iy tai Vinh
Long c6 khoang cach 1a 74,8 km, lugng véan chuyén
1a 80.000 san pham/nam thi lwong CO; phat thai 1a
6,83 tAn/ndm va chi phi van chuyén 1a 44.610.720
VND/niam. Tiép theo, nha may tai Tién Giang giao
hang cho dai Iy tai tinh Pong Thap ¢ khoang cach
van chuyén 13 94,1 km, luong van chuyén 1a 80.000
san pham/nam thi lwong phat thai CO, 1a 8.6
tin/nam va chi phi van chuyén 1a 56.121.240
VND/nim. Tir d6, c6 thé thay lugng van chuyén nhur
nhau nhung khoang cach xa hon dan dén chi phi van
chuyén va luong CO; phat thai s& nhiéu hon. Mt
khac, nha may tai Can Tho dén dai 1y tai Bac Liéu
¢6 khoang cach 1a 106 km, lugng van chuyén la
40.000 san pham/nam va lugng CO, phét thai 1a 4,84
tan/nam, chi phi van chuyén la 31.609.200
VND/nam. Nha may tai Tién Giang giao hang cho
dai 1y tai tinh DPong Thap khoang cach vén chuyén
la 94,1 km, luong van chuyén 1a 80.000 san
phém/ném va luong phat thai CO, 1a 8,6 tan/nam,
chi phi van chuyén 14 56.121.240 VND/niam. C6 thé
thy lwong van chuyén nhiéu hon, khoang cich ngan
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hon dan dén chi phi van chuyen lugng CO; phat thai
s& nhiéu hon. T d6, ¢ thé thiy chi phi van chuyén
va lugng CO; phat thai khong nhirng phu thudc vao
khoang cach van chuyén ma con phu thudc vao
luong van chuyén tir nha may dén dai ly.

7 KET LUAN VA PE XUAT

Nghién ctiru xay dung mo hinh va giai bai toan
quy hoach tuyén tinh nguyén hdn hop (MILP) dé m&
rong SC cua cong ty may ABC tai khu vyc DPBSCL.
Cong ty tich hop st dung PVs tai nha may nham
giam chi phi sit dung di¢n va bao vé mdi truong.
Muc tiéu dé tai 14 xac dinh vi tri, quy mo tiém ning
dé xdy dyng nha mdy va tinh toan duoc luong van
chuyén nguyén liéu, san pham ciing nhu lugng khi
thai CO, trong toan by SC. Tu do, nghién ctiu su
dung phan mém Cplex nhiam tinh toan tong chi phi
trong cac hoat dong san xudt, van chuyén va chi phi
thué cho viéc phat thai khi CO,. Két qua ciia mé hinh
cho théy viéc tich hop PVs giup tiét kiém chi phi sir
dung dién va giam luong phat thai CO, trong hoat
dong san xuat, dong thoi gitp cong ty giam sy phu
thudc vao ludi dién qubc gia. Nghién ctru dé xuat
mé rong mo hinh cho cac SC nganh may trong
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tuong lai voi d€ xuat 1a nén xem xét mé rong nhicu
san pham trong mo hinh.

LOI CAM TA

Nhém tac gia chan thanh cam on Truong Pai
hoc Can Tho di tao diéu kién dé thyc hién nghién
ctru ndy. Nghién ctru duoc hd tro boi dé tai nghién
ctru khoa hoc cta sinh vién, ma s6 TSV2018-23.
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