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TOM TAT

Bai bao nghién clru gidi phap t&i wu hoa vi tri tram sac xe may dién tai khu vuc
dé thi (trong tam 1a Ha Néi) nham thuc day 16 trinh giao théng xanh. Nghién ctru st
dung md hinh lap trinh tuyén tinh nguy&n hén hop (MILP) dé xac dinh vi tri va quy mé
tram sac dwa trén hai kich ban: Nhu ciu theo luéng di chuyén (Flow-based) va nhu
cau tai diém dirng (Dwell-based).

V&i két qué nghién ctru nhdn manh viéc tich hop cac céng nghé hién dai nhw
V2G (xe - ndi - lwdi) va ndng lwong tai tao (RE) khéng chi gitp gidm chi phi dau tw
ma con giam thiéu dang ké& phat thai CO2 va ap luc 1én lwdi dién dd thi. Bai bao ciing
dwa ra cac khuyén nghi chinh sach gan lién v&i 16 trinh cAm xe may xang tai cac truc
vanh dai trung tam Ha Néi t&» ngay 01/7/2026 thi diém tai truc vanh dai 1, gép phan
hién thwc hdéa muc tiéu Net Zero vao nam 2050 ctia Chinh phu Viét Nam.

Tw khéa: Ha téng tram sac, xe may dién, mé hinh tdi wu hoa, giao théng xanh,
phat thai Net Zero.

ABSTRACT

This research paper studies solutions for optimizing the location of electric
motorcycle charging stations in urban areas (with a focus on Hanoi) to promote green
transportation. The study uses a mixed-in linear programming (MILP) model to
determine the location and size of charging stations based on two scenarios: Flow-
based demand and dwell-based demand.

The research results emphasize that integrating modern technologies such as
V2G (vehicle-to-grid) and renewable energy (RE) not only reduces investment costs



but also significantly minimizes CO2 emissions and pressure on the urban power grid.
The paper also provides policy recommendations related to the roadmap for banning
gasoline-powered motorcycles on Hanoi's central ring roads, starting July 1, 2026
(piloted on Ring Road 1), contributing to the realization of the Vietnamese
government's Net Zero goal by 2050.

Keywords: Charging station infrastructure, electric motorcycles, optimization
models, green transportation, Net Zero emissions.

1. DAT VAN BE

Viét Nam dat muc tiéu 3,5 triéu xe may dién vao trung han, doi hdi ha tang sac
can l&p dat thém khoang 3,5 GW céng suét tram sac. Bén canh dé, truc dwérng Vanh
dai 1 Tha d6 Ha Nbi la truc giao théng huyét mach néi d6, bao gbm cac tuyén
ph6: Nguyén Khodi - Tran Khat Chan - Dai Co Viét - Xa ban - O Cho Dira - Hoang
Cau - bé La Thanh - Cau Gidy - Puong Budi - Lac Long Quan - Au Co - Nghi Tam -
Yén Phy - Tran Nhat Duat - Tran Quang Khai - Tran Khanh D - Nguyén Khoai, tao
thanh vong tron khép kin quanh khu vire trung tam ci. Viéc Thanh phé thi diém mot
sb tuyén phd cdm xe may xang truyen thdng trén truc dworng Vanh dai 1 tw ngay
01/7/2026, cho thay viéc thiéu hut ha tang tram sac an toan c6 thé dan dén cac rai ro
vé chay nd va xung dot xa hoi, mé ta Hinh 1:
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Hinh 1: M6 ta minh hoa vé bdi canh chung khi Tha d6 Ha Noi thi diém cam xe may
xang trén mot sé tuyén truc Vanh dai 1

Mot co s& ha tang sac xe dién phu hop phai dap (rng cac rang budc vé ky thuat,
kinh t& va kha nang chap nhan. Co sé ha tAng phai giai quyét ba van dé: vi tri cia no,
tirc 1a sw phan bd ctia né trén mang lwdi giao théng, nang lwc ctia no, tire [a nhu cau ma
né cé thé phuc vu, va ngudi dung ctia né [1]. Ngoai ra, viéc trién khai co s& ha tang c6
thé phuc vu cac muc tiéu khac nhau tuy thudc vao loi ich ctia nhivng ngudi trién khai nd
trén mang lwéi giao thong. Dé gidi quyét van dé trién khai co sé ha tang vi tri tram sac,
cac nha nghién ciru thwérng phan tich mang luwéi giao théng va nhu cu nguwdi dung. Cac
phwong phap dinh vi ha tAng sac hién nay dwoc chia thanh ba loai chinh: Dwa trén nut
(node-based), dwdng dan (path-based) hodc hanh trinh (tour-based). Mot hé théng tram
sac phu hop can phai dap ng déng thdi ba tru cot [4], mé ta Hinh 2:
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Hinh 2: M6 ta cac phwong phéap dinh vi ha tang vi tri tram sac gan véi tirng tiéu chi.
- Ky thuat: Bam bao kha nang chiu tai cta lwdi dién va cong nghé sac (nhanh
hoac cham).

- Kinh t&: Chi phi hop ly cho nha diéu hanh va gia thanh dich vu cho nguw®i dung.

- Kha nang chép nhan: Pap &rng sw phan bd thuan tién trén mang lwdi giao thdng
dé ngudi dung dé dang tiép can.

Qua hinh 2, cho th4y cac phuong phap dinh vi ha tang sac dwoc chia thanh ba
loai chinh:

1.1. Phwong phap dwa trén nut (Node-based methods)

- Nguyén ly: Cac diém sac dwoc dat tai hodc gan cac nat trong mang lwéi giao théng
(vi du: Giao 16, trung tam thanh phd, bai dé xe I&n, tram trung chuyén).

- Muc tiéu phd bién: Phii séng nhu cau phat sinh tai cac diém dén hodc diém xuét
phat (nhw nha dan, noi lam viéc, trung tdm thwong mai).

-Uu diém: D& mé hinh héa dwéi dang bai toan pha séng tap trung (set covering, p-
median, p-center). D liéu nut thwdng co san trong mé hinh giao théng.

- Han ché: B& qua hanh trinh thyc té gitra cac nat. Mot diém sac dwoc coi 1a “pha
séng” mot nut néu khoang céach gitra ching nhé hon ngwéng, chwa chac phu hop véi 16
trinh di chuyén.

1.2. Phwong phap dwa trén dwéng dan (Path-based/Arc-based methods)

- Nguyén ly: Cac tram sac dwoc bd tri doc theo cac cung dwéng (arcs) hodc tuyén
dwong ¢b dinh (vi du: Pwdng cao tée, truc chinh d6 thi). Md hinh nay quan tam dén kha
nang sac doc hanh trinh.

- Muc tiéu phd bién: Pam bao xe dién co thé di hét mét chdng dai (tr A dén B trén
mot dwdng di cu thé) ma khong hét pin, bang cach sac tai mdt hodc nhiéu diém doc
tuyén.

- Céch tiép can dién hinh:

+ Phwong phap quy hoach véi rang budc nang lvong doc tuyén: Xe chi kha thi néu
tdng nang lwong tiéu hao gitra cac tram < dung lwgng pin.

+ Bai toan pha séng tuyen duong (Path covering): Mot tuyén duwéng duoc coi la

“dwgc phuc vu” néu co it nhat mot tram nam trén tuyén doé cach khéng qua xa.

- U’ng dung: Thich hgp cho cac hanh trinh lién tinh, xa 16, noi ngudi dung it co Iva
chon dbi tuyén.

1.3. Phwong phap dwa trén hanh trinh (Trip-based/Tour-based methods)



- Nguyén ly: Xét toan bd hanh trinh thwec té cia ngwdi dung - co thé 1a chudi cac
diém dén, cho phép dbi tuyén, quay vong hodc dirng theo nhu ciu. Mdi hanh trinh (trip)
dwoc déc trwng bi 16 trinh, mire tiéu hao nang lwong, kha nang chap nhan chéch hwéng.

- Muc tiéu: B6 tri tram sao cho ngudi diing cé thé hoan thanh hanh trinh cta ho (t
nha — chd lam — siéu thi — v& nha) ma khéng bi gian doan qua I&n, dong thoi tdi thiéu
héa chi phi chéch hwéng (detour cost) va lo I&ng vé pin (range anxiety).

- Diém khac biét so v&i path-based:

+ Path-based: Cé dinh dwéng di (thwong la ngén nhat) gitra O-D.

+ Trip-based: Cho phép chon dwéng linh hoat, chap nhan di vong dén tram sac gan
nhat ho&c thuan loi nhét.

- Céng cu mé hinh héa: Thwdng dung ludng giao thédng da hanh trinh, md hinh hanh
vi ngwoi dung (vi du: Logit r&i rac cho Iwa chon tram), hodc mé hinh dwa trén tac t
(agent-based).

2. THACH THU’C TRONG VIEC TRIEN KHAI HA TANG V| TRi TRAM SAC

Vi tri va kich thwée tdi wu cha tram sac (CS) 1a mdt yéu té trong co s& ha tang cung
cap nang lwong dién dé sac pin xe dién. Viéc lwa chon vij tri va kich thuwéc phu hop cla
CS rat quan trong dé giam thiéu tac dong bat loi d6i véi xe dién. Vi tri dat CS co thé dwoc
phan loai thanh hai loai chinh, d6 la sac cham va sac nhanh. Viéc |ap dat bd sac EV, dac
biét 14 bd sac nhanh, ddi hdi mét khoan dau tw I1&n. Viéc di d&i cac tram sac cling 1a mot
qua trinh tén kém va phtrc tap, do do, diéu quan trong la cac nha cung cép dich vu sac
phal lwa chon vj tri tdi wu cho cac tram sac sao cho dap ng dugc nhu cau sac cang
nhiéu cang tét trong khi van tuan thud cac rang budc vé ngan sach dau tw. Trong bdi canh
nay, nhu cau sac dwoc coi 1a dap trng dwoc néu ngudi lai xe co thé hoan thanh chuyén
di ma khong bj hét pin [3]:

Bén canh dé, chi phi xay dwng tram sac cao ddng nghia véi viéc sé co rat it tram
sac nhu vay trong giai doan dau. Do dé, ngudi dung xe dién cé thé can phai di chéch
khdi 16 trinh cia ho dé sac pin. Sw bat tién vé khoang cach do nhirng sw di chéch hwéng
nay gay ra, anh hwdng dén quyét dinh lwa chon tuyén dwdng ctia nguwdi dung, da duoc
nghién ctru trong bdi canh bai toan dinh vi co sé. Vi vay, viéc ap dung réng rai xe dién
thanh cdng khéng chi phu thudc vao dung lvgng pin va cong nghé sac, ma con phu thudc
vao thiét ké t6i wu cla co sé ha tang sac c6 tinh dén nédi lo vé& pham vi hoat ddong va sw
bt tién vé khoang cach [2], mé ta Hinh 3:
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inh 3: M6 t& nhitng thach thire trong viéc trién khai ha tang vi tri tram sac.




Viéc Iwa chon vi tri va kich thwéc tram sac (Charging Station - CS) la yéu t sdng
con dé gidm thidu tac dong bét loi va téi wu hda chi phi. Bai toan dinh vi tram sac
(CSLP) thudc loai bai toan dinh vi co s& vat chat, nham muc dich tim ra sé lwong va
vi tri tram sac sao cho dap &ng tbi da nhu ciu ctia khach hang trong diéu kién ngan
sach han hep [3]. Cac nghién ctu chi ra rang:

- Sy thuan tién: Nguwéi dung thwong phai di chéch khaéi 16 trinh ban dau dé sac
pin. Thiét ké ti wu phai tinh dén sy bat tién vé khoang cach nay dé dwa ra vij tri phu
hop, nham hd tro tam ly va chirc nang cho ngu i dung.

- Chi phi: Dau tw tram sac, dic biét 1a sac nhanh, rat tbn kém va khé di doi. Do
do, cac nha cung cap can tinh toan ky lwéng dé dap &ng nhu ciu sac nhiéu nhat c6
thé trong gi¢i han ngan sach.

3. PHWONG PHAP LUAN VA MO HINH NGHIEN cUrU
3.1. Dw bao nhu cau dién cho xe dién
S dung cdng thirc wéc tinh nhu ciu nang lwong hang nam dwa trén tiéu thu
nang lwong va quang dudng di chuyén, xac dinh tai cong thie (1):
N (1)
Eném = 365 z PCi X Di
i=1
Trong do:
- Enam: Nang lvgng dién hang nam;
- Pci: LA mure tiéu thu nang lvong cla mau xe (KWh/km);
- Di: L& quang dwdng di chuyén hang ngay;
- 365 ngay/nam.
3.2. Mé hinh téi wu héa MILP
M6 hinh téi wu héa MILP dwoc rng dung: Quan ly nang luvong, tdi wu hoa lwdi
dién thong minh; 1ap ké hoach san xuét, phan bd nguén luc; thiét ké chudi cung trng,
lwa chon vi tri nha may; lap lich nhan vién, tdi wu héa van chuyén. Do vay, mé hinh
can dwoc tap trung vao viéc gidm thiéu ham muc tiéu chi phi tbng thé (Crota) theo
cbng thire (2):

Crotal = Cpiu tw + Cvan hann + (2)

Trong dé:

- Coautw (Bién quyét dinh nhi phan y €{0, 1}): Chi phi cb dinh khi quyét dinh xay
dwng nha may, mua may maéc, 1ap dat pin mat trdi, hodc mé kho bai.

- Cvan hanh (Bién lién tuc x = 0): Chi phi bién dbi theo mrc 6 hoat ddng: nguyén
vat liéu, nang lwong tiéu thu, nhan céng van hanh, chi phi bao duwdng.

- Ccho do (Bién lién tuc x = 0): Chi phi phat sinh khi hé théng khéng dap &ng du
nhu ciu: phat vi pham hop déng, thiéu hang (backorder), chi phi dirng may
(downtime), hodc chi phi mua dién ngoai khi lwdi théng minh bi thiéu ngudn.

- Rang budc Iwdi dién: Cac tram sac nhanh (DC) cong suét cao (250kW -
350kW) phai dwoc kiém soat dé tranh gay méat 6n dinh lwdi dién, séng hai va dao
dong dién ap.

- Phan loai tram sac theo nhu cau Di chuyén (Flow-based) va nhu cau Lwu tr
(Dwell-based), cu thé:

(1) V&i tram sac Di chuyén (JF°%): Wu tién sac nhanh DC (250kW-350kW), dat
tai cac truc dwdng huyét mach nhw Vanh dai 3 va cac ctra ngd;



(2) V&i tram sac Lwu tra (J°*'): Uu tién sac cham AC két hop Iwu tru qua dém,
dat tai chung cw, ga Metro va cac diém trong yéu, hiru ich thu hat nhu cau di lai
(POls).

Gia dinh kich ban vé mé hinh téi wu hda MILP tai Tha d6 Ha Noi véi cac div liéu
cho tai Bang 1: ) ,

Bang 1: Kich ban vé mé hinh t6i wu héa MILP tai Thu d6 Ha Nbi.

Kich ban S6 tram Flow S6 tram Dwell Tong chi phi Giam CO,
! (250kW) (22kW) (ty VND) (tAn/nam)
Ha Noi
2026 12 45 850 32.000

3.3. M6 hinh xe - néi - lwéi (V2G)

Xe - ndi - lwsi (V2G: Vehicle - to - Grid): La cdng nghé cho phép xe dién khéng chi
nhan dién ti lwéi dién dé sac pin, ma con cé thé dwa nang lwong tir pin xe dién trd lai
lwéi dién, bién chiéc xe thanh mot " ngan hang nang lwong di dong" (pin xe may dién tr&y
thanh kho Iy trir dién di dong, cung cap dich vu diéu tan va dich chuyén tai vao gi¢» cao
dlem) V2G giup can bang tai dién, hé tro tich hop nang Iuo’ng tai tao va cho phép cha
xe kiém tién bang cach ban dién dw thira, d&c biét hiéu qua trong gi®’ cao diém khi nhu
cau dién cao (nhu vay V2G bién xe dién tlr mot thiét bj tiéu thu nang lwong don thuan
thanh mot tai sdn ndng lwong linh hoat, déng gép vao sw 6n dinh va hiéu qua cta hé
théng dién qubc gia).

- Yéu cau bo sac hai chiéu (OBC - Bidirectional Charger):

+ Churc ndng cbt 16i: OBC nhan dién AC t lwdi dién (nha &, cong cong) va chuyén
ddi thanh ngudn DC &n dinh, phu hop dé sac pin xe dién (400-800V);

+ Chirc ndng dao chiéu (Bi-directional): OBC duoc thiét ké d& dao nguwoc lubng
nang lwong, cho phép xe dién tra dién DC vé lai lwdi dién (V2G: Vehicle-to-Grid), nha
(V2H: Vehicle-to-Home), hodc cac thiét bi khac (V2X) khi can, ngoai viéc sac vao;

+ Céng suat va loai sac: Thudng c6 cdng suat 7 - 22 kW cho sac AC tai nha, dung
nguén dién 1 pha (230V) hodc 3 pha (400V).

- Tuan tha tiéu chuén I1ISO 15118 [5]:

+ Vai trd: La ngén ngi chung, giao thirc giao tiép ki thuat sé gitra xe dién va thiét
bi cung cép dién (EVSET), ddm bao tinh twong tac, sac théng minh va an toan.

+ Tinh nang chinh khi cdm/sac (P/C - Plug/Charge): Tw ddng nhan dién, xac minh
va thanh toan khi cdm day sac, khéng can (rng dung hay thé.

+ Ddi v&i sac thdng minh: Ti wu hoa thdi diém va céng suét sac, quan ly dong dién
dé giam tai vao gi® cao diém.

+ Dbi v&i sac hai chiéu: Cho phép giao tiép dé& diéu khién viéc glvi dién tré lai
lwéi/nha.

+ Pam bao tinh bdo mat: Ma héa va bao mat dir liéu trao dbi (thanh toan, cai dat).

3.4. M6 hinh nang lwong tai tao (RE - Renewable Energy)

Déi v&i tram sac pin la viéc st dung cac nguén nang lveng sach nhw nang luvgng
mat troi (solar) dé cung cép dién, thay vi lwdi dién truyén théng, thwdng két hop véi hé
théng pin lwu trir (BESS - Battery Energy Storage System) la céng nghé str dung cac
khdi pin I&n (thwong la Lithium-ion), bién tan va hé thong diéu khién dé tich trir dién nang
tt nguon phat (mat troi, gio, o dlen) va xa ra khi can, hoat dong nhw mét "ngan hang
dién" giup can bang cung-cau, tdng 6n dinh lwdi dién, tdi wu st dung ndng lvong tai tao
va dam bao cung cap dién lién tuc, ddc biét quan trong trong bdi canh chuyén dich nang
lwong.

Qua do, giup tram sac hoat dong déc lap, giam chi phi va tac ddng mai trwdng, tao
ra ha tAng sac xe dién bén virng. Dé tich hop RE hiéu qua can thiét k& mai che nang
lwong mét troi (Solar Carports) gitp gidam phat thai CO,, truc tiép tir nguén nang lvong
sac. M6 ta 2 mo hinh trén tai Hinh 4:
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Hinh 4: M ta v& mé hinh xe - ndi - lwéi (V2G) va nang lwvong tai tao (RE - Renewable
Energy).

4. KET QUA THU'C NGHIEM TAI THU DO HA NOI

4.1. T6i wu hoéa vi tri tram sac xe dién tai Tha dé Ha Noi

(1) Thu thap di¥ liéu Iwdi dién (Lf“p).

D ligu chi tiét vé cong suét Iwéi dién t6i da cho phép tai tirng diém tiém nang (LS°P)
thuwong 1a di liéu nhay cdm va kho tiép can cong khai tir Iwdi dién ciia EVN Ha Néi, do
vay can st dung chién lwoc két hop dir liéu cdng khai v&i cac gia tri gid dinh hop Iy nhw

[6]:

ra,

- Chi ra céac thach thirc nhw méat &n dinh lwéi dién, séng hai do tram sac nhanh gay

- Phan loai cac dia diém tiém nang (i) dwa trén khoadng cach t&i cac tram bién ap
(TBA) hodc dwdng day cao thé;

- Gia trj L®Pgia dinh phd bién trong cac kich ban phat trién EV.

(2) Binh lwong nhu cau (P]'%fma“d) bang GIS.

Bwéc nay la bién cac sb liéu mat dd giao théng/dan sb thanh nhu ciu nang lvong
(kWh), cu thé:

- Phan chia khu vwec nghién cru (Demand Zones): St dung cdng cu GIS nhuw QGIS
hodc ArcGIS (GIS - Geographic Information Systems) d& phan chia Ha Néi thanh cac khu
vwe nhu cau (J):

+ Phan ving Lwdi (Grid Zoning): Chia khu vire nghién ctru thanh cac 6 vuong 1km
x Tkm. Méi 6 la mot dlem nhu cau tiém nang J.

+ Gan loai nhu cau theo céac bién sb:

JFlow (Dj chuyén): Cac 6 nam trén Vanh dai 3, cau Thanh Tri, Nguyén Trai (truc c6
mat do giao thédng vuot tai 6 - 8 lan).

Jowell (Lipu tra): Cac 6 ndm trong Vanh dai 1, 2 (theo 16 trinh cdm xe xang) ho&c khu
vire c6 mat dé dan cw/chung cuw cao.

- Tinh toan PRF™@" (kWh): Str dung cong thirc tong quat va diéu chinh theo loai nhu
cau, cho tai cong thire (3) va Bang 2:



[ PPgmand (kwh) = Hé s6 nhu cau co s&; x Ty 1é EV x Hé so sac theo gid: } (3)
Bang 2: Tbi wu hoa vi tri tram sac xe dién tai TP Ha Noi.
7T | Loal | Hesonhucaucoso Ho6 so sac theo gio (t)
nhu cau ()
Lwu lwong Phuong | Cao diém: Tap trung 60 - 70% nhu ciu vao
1 JFlow | tién/ngay (xe may + O |ban ngay (8h - 22h), dac biét 1a gi® cao
t6) tai truc dwdng do. diém (7h - 9h va 17h - 19h).
Mat d6 dan s6/sé lwong | Thap diém: Tap trung 70 - 80% nhu cau
2 Jowell | chung cw trong 6 vudng | vao budi téi/dém (22h - 6h) - phuc vu sac
J- qua dém.

Do vay, viéc tdi wu héa vi tri tram sac xe dién tai Thi d& Ha N6i dwoc mé ta Hinh 5:
& TOI U'U HOA Vi TRI TRAM SAC XE DIEN TAI THU DO HA NOI

It A ) i

(L=,

ff?'

(2) DINH LUONG NHU CAU & PHAN VUNG GIS E
EXPAND DAO CHIEN LuUQC KET HQP ] LIEU BIEN SO LIEU - NANG LUONG (kWh) i
= > MAT D0 NHU CAU
> @ -) S|+ % GIAO THONG/DAN S ™= . NANG LUGNG (kW) SN
\ : EVN DY LIEU P,,,, CONG KHAI §
= 7 (eg) (Gi dinh hop I§) PHAN CHIA KHU VUC NGHIEN CUU (Demand Zones) \
Ly - = - - S LIV GAN LOAI NHU CAU JFLOW
N1 CHi RA CAC THACH THUC | QGIS A | (0i chuyén) S
N : MAT GN DINH ‘ H lae,  Vanhdai3, cau Thanh Tr,
g . — ma I N Tra
y ) W & & 3 Q) & l LUO| 'DlEN : ; —/»— P guyen Téi
LA A 3 | mm @
. f mt-k By
y &= /
& Y :
MIAT ON INH A 0 ArcGIS
LUorpien  SONG A 5 B
PHAN LOAI DIA DIEM TIEM NANG (i) | { GIA TRIP,,., GIA DINH GAN L0A(|DNHhu CA)U JFLOW || | GAN LOAI :JLHutc}f\u JDWELL
= 2 o i chuyén Uu tra)
L khoang;éCh (Bl blén) . Vanh dai 3, cau Thagh Tr, Vanh dai 1,2
; . TRAM BIEN AP 50KW : Nguyén Trai
. . (TBA) @ H'H
i TRAM BIEN AP = 150kW COEE
Each cell
/ 1km x Tkm 5 gasoline ban
DUONG EDAY 1 350kW s ademan Phat sinh tif luu trd
CAO TH pointJ Mat d > tai 6-8 In & 16 trinh cdm xe xéng

Hinh 5: M6 ta t6i wu hoa vi tri tram sac xe dién tai TP Ha Noi.

4.2. Két qua thwe nghiém

(1) Gia dinh thwc nghidm tai TP Ha Noi:

- JFlow (Nguyén Trai): Lwu lwong X (xe/ngay). Gia dinh 5% sb xe la EV trong twong
lai, m&i xe can 5 kWh sac/ngay => PS¢ dugc tinh theo gi®’ cao diém.

- Jowell (khy vre quan Bdng Da cii): Mat do Y (nguwdilkm?). Gia dinh 10% ngudi sé
h&ru EV, méi nguoi can 2 kWh sac/ngay => P2S™e™® dwoc tinh theo gior thap diém.

(2) Quy trinh gidi quyét mé hinh tbi wu héa:

- Md hinh héa: Viét code (vi du: Python/Pyomo) dé chuyén cac tap hop, tham sb,
ham muc tiéu va rang buéc cia mé hinh MILP sang dinh dang may tinh;

- Tich hop Solver: Cai dat va két ndi Pyomo véi Gurobi (hodc CPLEX);

- Chay mé phéng: Chay md hinh véi cac bd div liéu dau vao da chuan bj (Bwéc 1
va 2);

- Trich xuét két qua: LAy ra gia tri clia cac bién quyét dinh téi wu:

+ Xi, k2 Xac dinh vi tri (i) va loai tram sac (k) nao sé dugc xay dwng;

+ Zi,k: Xac dinh céng suét (kW) téi wu cho méi tram do.



5. KET LUAN VA KIEN NGHI

Viéc tdi wu héa vi tri tram sac khong chi giadi quyét bai toan k§ thuat ma con la chia
khéa dé x6a bd rao can tdm ly cia nguwdi dung, huwéng téi mét dé thi bén virng va giam
thiéu phat thai carbon. Trén co s& do, tac gia kién nghi:

- Chinh sach: Chinh phl can c6 cac co ché vay wu dai | suét thap; mién thué thu
nhap doanh nghiép 5 ndm dau va gidm 50% tién thué dat cho cac don vi dau tw ha tang
sac tai Vanh dai 1;

- Ky thuat: Phai chuan héa dau ndi va giao thirc theo tiéu chuan I1ISO 15118 trén
toan bd mang luwéi d& ddm bao tinh lién théng;

- Tich hop quy hoach: Gitra lwéi dién va giao théng dé dam bao du cong suét sac,
ddng thoi tdi wu héa ha tang sac khoéng chi la bai toan kinh t& ma 14 nén tdng dé Ha Noi
tré thanh dd thj xanh mau muc trwdc nam 2030.
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