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1T8ng Quan Vé Tram Sac O T6 Dién

[%:.\j‘ & Mode 1

Control &
Communication
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Control &
Communication

B Control &
Communication

Cable connected to charger
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1. Tdng Quan Vé Tram Sac O T6 Pién

KNOW YOUR EV CHARGING STATIONS

DC Fast
AC Level One AC Level Two

I
VOLTAGE VOLTAGE VOLTAGE
120v 1-Phase AC 208V or 240V 1-Phase AC 208V or 480V 3-Phase AC
AMPS AMPS AMPS
12-16 Amps 12-80 Amps (Typ. 32 Amps) <125 Amps (Typ. 60 Amps)
CHARGING LOADS CHARGING LOADS CHARGING LOADS
14 to 1.9 KW 2.5 10 19.2 kW (Typ. 7 kW) <90 kW (Typ. 50 kW)
CHARGE TIME FOR VEHICLE CHARGE TIME FOR VEHICLE CHARGE TIME FOR VEHICLE
3-5 Miles of Range Per Hour 10-20 Miles of Range Per Hour 80% Charge in 20-30 Minutes

PGS.TS. Dam Hoang Phuc tel: 0932367577 f/\ég
E-mail phuc.damhoang@hust.edu.vn Q Q{x‘,



uan Vé Tram Sac O T6 Pién

Sac AC mtrc 1 va 2 » Tat ca cac loai xe djén deu
c6 thé str dung 0 cam )
thong thworng dé sac cap

B = 1

. Tat ca cac loal xe dién deu
11772 c6 thé sl dung phICh cam

2a0-volt J1772 cap 2 (Tesla yéu
cau bo chuyén 4doi)

Tesla » Chi Tesla md&j co thé st
dung phich cam Tesla

PGS.TS. bam Hoang Phuc tel: 0932367577
E-mail phuc.damhoang@hust.edu.vn




1. Tdng Quan Vé Tram Sac O T6 Pién

 Nhiéu tram sac nhanh DC
cO phich cam CCS va
CHAdeMO

 Tatca cac loai xe dien déu
c6 thé s dung mot trong
nhirng phich cam nay
(Tesla sr dung bd chuyén
d6i cho CHAdeMO)

» Chi Tesla m&i co thé sty
dung phich cam Tesla

PGS.TS. Dam Hoang Phuc tel: 0932367577
E-mail phuc.damhoang@hust.edu.vn
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Sac nhanh DC

CCS

CHAdeMO

480-volt
Tesla
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KINH NGHIEM CUA CAC
NUOC TREN THE GIOT
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2. Kinh Nghiém Cua Cac Nwdce Trén Thé Gidi e

PROMISE i

C é cn LI’é’C tl’éﬂ thé gl (,jl dé dé u tU’ C hO Estimated plug-in electric light vehicle sales worldwide from 2015 to 2020

(In million units)

phat triénxe diénva ha tangtramsac
nhuthénao? —

05 nam qua IR
SO xe diéntanggan5lantr2015-2020
Tang trudng manh mé, khong chi tai Chau Au, My, ma ca cac

quédc gia lan can nhu Trung Qudc, Nhat Ban...

Figure 13-1: World Electric Car Stock - End of 2018( 5.1 million vehicles total)

Chinh sach uudai cua cac Chinh phu

Hest of World -~ 23%

Céac chinh phu d@u ban hanh cac chinh sach rédt cu thé,
danh nhiéu vu dai cho san xuat, vu dai truc ti€p cho ngudi Norway - 5% N
diung (mién giam thué&, tai trg tién cho ngudi mua xe..); Japan - 5%
ddng thdi déc biét chd trong phat trién ha taing tram sac dé

khuyén khich chuyén ddi xe xdng sang xe dién. United States - 22%

I — ] ’
Nguén: tham luan cua Vinfast hoi thao “ha td‘ng cho xe dién tai viet nam” ® é&




2. Kinh Nghiém Cua Cac Nwéc Trén The Gigi

Cac nudctrénthé gidi d3 dautu chophat
trien xediénva ha tang tramsac nhuthé
nao?

Kinh phi dau tu' cong I6n cho ha
tang

@ Quy dinh vé tram sac dugc luat hoa trong

chinh sach cac quoc gia rat s6m va dong bo

-Bat budc cé bdi dd xe, tram sac danh riéng cho xe dién tai cac

dudng cao tbc, quoc 16, cac khu chung cu, khu dan cu, toa nha van

phong... C6 16 trinh nglrng cap phép ma& mdi tram xdng va khuyén

khich cac cong ty xang dau thay thé bang tram sac.

- Quy dinh m{c phat r&t ndng cho cac phudng tién d6 vao vi tri

danh cho 6 t6 dién (nhu Canada: mUc phat la 125 d6 la Canada)

Nguén: tham luan cua Vinfast hoi thao “ha td‘ng cho xe dién tai viet nam”




2. Kinh Nghiém Cua Cac Nwéc Trén Theé Gidi e

Trung Quoc

2015 2015
0
o - @ Total number of public electric vehicle charging stations in China from 2015 1o 2020
Chi thi Hudng dan "Tang toc phat Uy Ban Cai cach Qudc gia: Huéng thoo
t|1en ha tang cho xe dién” dan phat trién ha tang xe dién giai ~
100%khu dancu méi s& c6 tram sac doan 2015- 2020 I O P |

10% chd dau xe trong cac tda nha
cbng cong dudc uu tién cho xe dién
va tram sac (Bdc Kinh la 25%; Quang
Chau 13 18%)

2015 2016
! @
Uy ban Tiéu chuan Quéc gia Trung Quédc cdng bé K& hoach 5 nam . .
ban hanh bo Tieu chuanve [3n thir 13 vé cac chinh sach khuyén L
tram sac khich co séha tang phudng tién nang

lugng mdi, trong do co ké hoad1 tai

trg 90 triéu NDT cho viéc lap dat

tram sac

L il

- 2.¢6ng ty dién luc thudc sé hiiu nha nuéc - China State Grid va China Southem Grid - dugc chi dao xay dung cac chuong trinh thic
day su phat trién cua co sé ha tang sac xe dién, bao gom ca viéc uu dai gia ban le dién va cung cap ha tang dién chotramsac

- Tong sb tram sac ciia Trung Qudc tang gan 15 [an ké tir 2015 dén nay - tir 57.000 cong sac nam 2015 Ién 807.000 cong sac ndm 2021
- Trung Quoc la quoc gia giir vi tri s6 1 thé gigi vé so lu'ong xe dién, chiém 45% thi phan 6 t6 va 90%thi phan xe buyt

Ngué‘n: tham lugn cua Vinfast hoi thao “ha td‘ng cho xe dién tai viet nam” @



2. Kinh Nghiém Cua Cac Nwdce Trén Theé Gi6i

My

°
Chinh quyén lién bang va cac tiéu bang déu o6 chinh sach
ho trd manh cho phat trién ha tang tram sac, bao gém cap
goi tai trg truc tiép, uu dai thué, uu dai lai suat, dau tr
cong tu'trén cac duong caotoc...

o
Cac nha lam luit My dang thic day viéc ban hanh thém
dao luat Tu do cho xe dién (Electric Vehicle Freedom Act),
thiic day phat trién hang trdm ngan tram sac dién trén
toan nudc My.

Ngan sach danh cho dao luat nay dugc du bao vugt xa
khoan ngan sach 15 ty d6 la cho viéc phat trién 500.000
tram sac dén nam 2030 trén toan nuéc My ma trudc do
Tong thong Joe Biden da cam két.

Nguén: tham luan cua Vinfast hoi thao “ha td‘ng cho xe dién tai viet nam”
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56 lurgmg tram 59 cBng ofing tai cic bang & My (1/2019)
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HA TANG TRAM SAC O
VIET NAM
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3. Ha TangTram Sac & Viét Nam cuyreg

TramsacVinFastséd dau?

5 Chung cu,
E van phong,
— t6 hap
Cayxang, I""‘"‘E ]
tram di'ng
nghi >200
Trung tam
thuong mai

Trongnam2021,VinFastquy
hoachtrén 63 tinhthanh2.121
vi trivdi gan 40.000 cong sac.

A

>300

Cd quan, cong sd,
Trudng Dai hoc, Khu
nghi duGng...

Nguén: tham ludn cua Vinfast hoi thao “ha td‘ng cho xe dién tai viét nam” ﬁQ &r



3. Ha Tang Tram Sac & Viét Nam

Thiét bi sac VinFast

Sac siéu nhanh DC
250KW

[Sac thudng AC 11KW ] [ Sac nhanh DC30KW ] [ Sac nhanh DC 60KW ]

P&t tai cac vi tri do xe Pt tai cac ciy xang, tram dirng

cdbng céng c6 thé dd hodc Dat tai cac cay xé!ng,‘(_iié_m dung nghi, bai nghi trén cao téc, quéc 16 va cac
gli xe trong thdi gian dai; do xlfhc,orllgh‘cong, thdi gian dung do, sac TTTM, khu d6 thi 18n; cong suét
cong sudt 11kWh Sl e el el N el sac lén tdi 250kW, cac tram sac

nay cé thé giup di dugc 180km
sau 15 phut sac

Ngoai cac tram sac cdng cdng; VinFast s& cung cdp b thiét bi chuyén ddi dién dé phuc vu sac tai nha.

Nguén: tham ludn cua Vinfast hoi thao “ha td‘ng cho xe dién tai viét nam” ﬁQ é{



3. Ha Tang Tram Sac & Viét Nam

Cong nghé sac Autocharge

-Cac tram sac xe dién VinFast si dung céng nghé Autocharge (nam 2021) va

Plug&Charge (tir quy I11/2022) theo tiéu chudn quéc t& 1SO-15118, mang dén trai nghiém |

sac dé dang, don gian va phudng thic thanh toan thuan tién, bao mat nhat cho khach

hang.

-C4c cdng sac déu tuan thu theo tiéu chudn chau Au CCS2 véi cong DC va Type 2 vdi

cdng AC.

- Vi tram sac VinFast, khach hang cé thé:

- Dé dang tiép can mang Iudi tram sac phi khdp toan qudc

« Khi gan hét pin, xe sé tu dong tim ki€m va dé xuat tram sac gan nhat, hodc khach ¥
hang cd thé tu tim ki€m vi tri tram sac thdng qua *‘ng dung di déng hodc trén man
hinh 0 t0; dat lich sac trudc khi dén

« Sau khi cam sing sac vao xe, hé thdng sé tu dong xac thuc va cdp dién cho xe ma
khach hang khong can thuc hién bat cr thao tac nao khac

« Thanh toan phi sac online mét cach dé dang, minh bach va bao mét, cin clf vao lugng E

dién ndng d3 tiéu thu sau mdi [an sac

« Tra ctu lich st giao dich sac va lich st thanh toan thong qua &'ng dung di dong

Ngué‘n: tham ludn cua Vinfast hoi thao “ha td‘ng cho xe dién tai viet nam”
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3. Ha Tang Tram Sac & Viét Nam

Chi phi sac [
Trong giai doan dau trir sac si€u nhanh sé cé thém phu phi, con lai I ‘/, , B

VinFast sé thu phidiing bang s tién dién phai tra chonha nudc.

MOt s6 kho khan clia VinFasttrong qua trinh trién
khaitramsac:

« Quydinhphapluatcontréng.

« Chua co6 quy hoach hé thong tram sac dong bd vdi ha tang dién, thua tuc
va chi phi dé& kéo dudng dién rat t6n kém, phrctap va méat thdigian.

. VA&n dé thiéu chd dd xe trong cac khu dé thi 1a van dé ton tai kha “ndng”

trong cackhudan cu.

Nguén: tham luan cua Vinfast hoi thao “ha td‘ng cho xe dién tai viet nam”
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CAC VAN DPE
VE KY THUAT




PROMISE i

4. Cac Vé{ln Dé Vé KS’ Thuéjt CLIMATE [

Anh hudng phu tai

- Xét trwdng hop phat trién tram sac clia Vinfast: Néu tinh
cong suat toi thiéu tru sac 11kW thi 40.000 try sac dong

nghia v&i khodng 440MW cbng suét tram sac s& dau ndi PRI FIO g ECHEIE RN

thém vao hé théng, tham chi cé thé hon 1GW néu tinh cac 1 1 ' T
dau sac c6 cong suét Ion hon (day 1a sb tam tinh, $6 chinh 00 4o o ] i T
thire chwa duoc Vinfast cong bo). 25000.0 ' ;

- Diéu nay ciing ddng nghia v&i Viéc tinh riéng phu tai cho xe f§§§§§ ‘__J\ /\
dién co thé tang vai trdm MW t&i vai GW cho nhitng ndm 100000
tiép theo. D& d& hinh dung, céng suat phu tai tdng c6 thé 50000
twong duwong v&i khodng 02 t& may thdly dién Hoa Binh, hodc o
c6 thé twong dwong céng suat clia Nha may thay dién Hoa
Binh hodc nhiéu hon ni¥a néu ha tang tram sac tiép tuc phat
trién nhw hién nay (1 td may thdly dién Hoa Binh cé cong suét
240MW).

1234567 8 9101112131415161718192021222324

e 30-01-202]1 e 13-02-2021

Nguo”‘n: tham luan cua EVN “ha tdng tram sac Xe dién” 9/2021 @



4. Cac Van Pé Vé Ky Thuat

Van hanh hé thong dién va chat ludgng dién nang

Khéi luong 16N tru sac dau ndi vao ludi dién phan phdi sé xuat hién nguy co’ anh huwéng tdi van hanh ludi dién, tinh trang 1am
viéc an toan, on dinh cla hé thong dién, chat lwong dién nang, gay qua tai lwéi dién khu vire néu khdng cb cac giai phap doi
pho voi cac anh hwdng. Duwdi day la cac anh hudng phd bién lién quan té&i chat lwgng dién nang.

1. Mat dién
Mat hoan toan dién ludi (dién ap con dudi
10%)

i — v

2. Sut ap ngdn han
Dién ap syt dudi 90% tir vai ms dén dudi 1
phut

BATAAN W

3. Qua ap ngdn han
Dién dp vuot 110% tir vai ms dén dudi 1

phat
4. Sut ap dai han

Dién ap thidp hon 90% tir mdt vai phit dén vai
ngay

5. Qua ap dai han
Dién ap cao hon 110% tir mét vai phit dén

vai ngay

Nguo”‘n: tham luan cua EVN “ha tdng tram sac Xe dién” 9/2021

6. Song hai

Méo dang song dién ap (dong dién), thuong
gay ra bdi tai phi tuyén

7. Xung dién ap

Pién ap tang vot dét ngét trén ngudng trong
mdt vai nano gidy

8. Dién dong tan sé
Tén sb khong én dinh

9. Nhiéu giao thoa dién tir (EMI)
Cac séng tan sb cao — thudng duoc goi la
nhiéu

10. Nhiéu giao thoa séng radio (RFI)
Cac song tan sb cao - thudng dugc goi la
nhiéu

Source: https://vecenergy.com.vn/vn/tin-nganh/chat-luong-dien-la-gi.html

<>



4. Cac Van Pé Vé Ky Thuat

Van hanh hé thong dién va chat luong
dién nang (tiép)

Tac ddng cua xe dién va tram sac |én lwdi dién dwoc ghi nhan tai cac
nwdc chau Au, My, Trung Quéc cho thay: néu diéu khién va phdi hop
khong hop ly thei diém sac véi db thi phu tai (vi du sac lwong 16 xe
dién vao ldc cudi gi& chiéu khi ngudi dan trd v& nha, trung vao cao
diém t6i) s& lam tang ton that cong suat, tang dd Iéch dién ap va cac
van dé vé chét luong dién nang.

M6t nghién clru cho cac nudc khu vue bién Bac clia SEEVA-City (QuY
phat trién viing clia Chau Au) chi ra rang, may bién 4p phan phdi s& b
qué tai tai cao diém tdi néu 20% hd gia dinh sac xe vao thdi diém nay.
Hon ni¥a, néu khéng cé sw phéi hop sac dién, thi v&i 30% ho gia dinh
sac xe v&i dau sac 3kW tai thoi diém 18h tdi, thi dién ap sé bi kéo
thap xudng dwéi nguding cho phép. Hién tuwong trén cling sé xay ra
néu chi 10% ho gia dinh nhwng dung dau sac 7kW.

Source: https://ietresearch.onlinelibrary.wiley.com/doi/10.1049/iet-est.2016.0032

: CLIMATE
{ PROMISE i

Song bi nhiéu (tan s co ban +song hai bac 3)

Tan s6 co ban (S0Hz)

N

Song hai bac 3 (150Hz) J

¥ 2
Nguo”‘n: tham luan cua EVN “ha tc?ng tram sac Xe dién” 9/2021 Qéé}@
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4. Cac Van Pé Vé Ky Thuat

Xu thé phat trién cac giai phap cong nghé
khac phuc anh hudng cua xe dién

Hién nay, hai hudng gidi phap chinh dang dwoc cac qudc gia

nghién ctru va huong téi la: Grid

A
AR

-Sac thdng minh (Smart Charging): cho phép dich chuyén thoi
diém sac sang Itc thap tai, voi gia dién sac ré hon. Tuy nhién,
ban than bd sac phai tich hop cac dwong truyén va thuat toan
dé thuc hién viéc sacthéng minh. Electric vehicle

V2G Unit

-Xe dién ndi lwéi (Vehicle to Grid — V2G): @ mot mic dd cong
suat Ion nao do, cac pin cta xe dién co thé cap nguoc cong suat
va ho tro Iwdi dién khi can. Khi do, bén canh b chinh lwu san
co, thi bd sac phai c6 thém bd nghich lwu. Cac yéu cau, tinh
nang va diéu khién can phai duoc nghién ctru bai ban, chi tiét.

; ; eé-’
Nguon: tham ludn cua EVN “ha tang tram sac Xe dién” 9/2021 Qéf N



4. Cac Van De Vé Ky Thuat e

 Cac gidi phap can thuc hién dé chuan bi tich hop tram sac va hoat
dong cua 0 t6 dién trong hé thong dién

X4y dung mé hinh clia phu tai co xét dén phu tai xe dién;
- Nghién cu anh hudng cdia cac quy md tich hgp cum tram sac xe dién dén van hanh hé théng dién;

- Pé xuat quy dinh cic yéu cau lién quan tdi dau ndi tram sac, cum tram sac, diém dau ndi téi wu cla cac tram
sac nhanh;

- Yéu cau ddi vdi phan clirng va phan mém cua tram sac xe dién;
- Quy dinh d6i v&i hé théng quan ly tram sac théng minh;
- Cacluu y khi vdn hanh tram sac va hé théng tram sac trong hé théng dién;

- Kién nghi xay dung hé thong van ban phap luat lién quan t&i chuin bi ha tang tich hop tram sac, dau néi va
van hanh tram sac xe 6t6 dién.

Nguén: tham luan cua EVN “ha tc”ing tram sac Xe dién” 9/2021
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5. C&c Van Pé Vé Quan |y va Chinh Sach

Khi xe dién phat trién néng, co’ s& ha tang chwa dam bao, hé théng dién lwéi
khéng dam bao sé phat sinh nhiéu van dé trong dé:
* Su khac nhau gitra cac tiéu chuan sac (khong thé dung lan cac tram sac)
 Su |3p d&t tram sac khong theo quy hoach gay ra sy mat an toan cho dién ludi
* Khdng quan ly ndi cic cong ty phat trién cdc hé théng sac dién




5. Cac Van Pé Vé Quan 1y va Chinh Sach

® Cu thé:

e B& sung Quy dinh “cd b8 tri khu vuc uu tién cho
phuong tién chay bang dién va tram sac (nap) pin”
tai cac Bai do xe, cac cong trinh cong cong, dich vy,

1. Nhanh chéng hoan thién cac cac khu chung cu, trung tdm thudng mai, cac toa
, n - nha co quan, doanh nghiép nha nuéc.

quy dinh phap luat; dua tram sac

(nap) pin tré thanh mot hang muc

e BG sung Tram sac (nap) pin, ddi pin cho cac phucng

cong nang co trong hé thong ha tién chay dién vao cac hang muc cé tai: tram dimg
tang do thi.

e BG sung Quy dinh:“Dich vu sac (nap) pin; déi pin cho
phuong tién chay bé&ng dién ndm trong dich vu ho
trg van tai dudng bd, trong dé té chiic, cd nhan thuc
hién dich vu d6i, sac (nap) pin cho phuong tién chay
bang dién va dugc thu tién d6i vdi dich vu do”.

Nguén: tham ludn ciia Vinfast héi thao “ha tang cho xe dién tai viét nam”’

PGS.TS. Dam Hoang Phic tel: 0932367577 f/\é 7
E-mail phuc.damhoang@hust.edu.vn Q '



5. Cac Van D¢ Vé Quan ly va Chinh Sich cupreg

PROMISE i

2. bua Quy hoach tram sac vao quy 4. C6 chinh sach uu dai mién giam
hoach ha tang giao thong, do thi va cac loai thué, uu dai 1ai suat cho cac
quy hoach mang Iudi ha tang dién di doanh nghiép dau tr ha tang tram
kem theo mot cach dong bo. sac.

3. Bo Tai chinh, Bo Giao thong sém 5. Truyén thong manh mé vé cc lgi
kién nghi Chinh phu c6 quy dinh vé ich cia xe dién va xu thé phuong
phuong tién dau tr cong mdi (xe con, tién cua twong lai, dé ting nhan
xe buyt) uu tién la xe dién. Co chinh thirc dia dong dao nhan dan, ngudi
sach khuyén khich dau tur xe van tai tiéu dung.

cong cong (taxi, xe khach, xe du lich)

la xe dién, vi du mién thué phi, uu dai

Iai suat, khong han ché xe dién di vao

pha’ca’ml | N |
Nguén: tham ludn ciia Vinfast héi thao “ha tang cho xe dién tai viét nam”’

PGS.TS. bam Hoang Phuc tel: 0932367577 . r/\a\
E-mail phuc.damhoang@hust.edu.vn Q Q




5. Cac Van Pé Vé Quan ly va Chinh Sach

Ccong thdng tin vé cac tram sac

Cung cap day du thdng tin cho ca 3 dbi twong:

NHA QUAN LY:

e Quan ly, phé duyét dwoc cac tram sac theo dung quy trinh, cé tinh todn cac rui ro vé dién ludi, dé dang giam sat
duoc viéc hoat dong.

* Phan tich dwogc hiéu qua cha cdc vij tri dat tram sac, danh gid duoc mirc d6 thira, thi€u dé cd phwong an xtr ly

DOANH NGHIEP
« Nam duoc cac thong tin vé vi tri cac tram sac dé cé dinh huéng theo nhu cau.
* Thoéng tin sé duwgc day dén tay cla ngudi tiéu dung ma khdng can phai lam gidi phap riéng cho doanh nghiép

NGUOI TIEU DUNG

« Dinh vi tram sac, dé dang ti€ép can va thanh toan online.

* Datlich sac va lwa chon tram sac phu hop v&i nhu cau st dung.
e Danh gid va gép y cho Doanh nghiép va Quan ly
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