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EV BASICS 101: Ai da ché tao ra chiéc 6 t6 dién dau tién | So’
lwore vé lich st va sw phat trién cta Electric Mobility

Xe dién c6 thé dwoc coi la mét chu dé thei thwong va hién dai ngay nay, nhwng n6 khong
thwe swla moét phat minh cta th&i dai ching ta. N6 ¢6 nién dai hon 200 nam! Ban c6 biét
chiéc xe hoi dau tién 1a xe dién khong’>

(P.C: Brendan McAleer, Globe and Mail)

Vao nam 1881, ngay ca trudc khi co dong co dot trong, ky sw nguoi Phap Gustave Trouvé da cho thé gioi thay
chiéc 6 t6 chay dién dau tién - mét chiéc xe ba banh c6 déng co dién va pin. Vé mat ky thuat, day van la kién trac
co s& cho EV. N6 chay 10km / h, lic d6 dwoc coi la nhanh dén mic nguy hiém KX. Chiéc xe Benz dau tién c6 ICE
(@6ng co dbt trong) chi xuét hién vao nam 1886.

Nam 1899, tay dua ngudi Bi-Camille Jenatzy tham chi con 1ap ky luc dat téc do tbi da trén 100 km / h véi chiée xe
dién ctia minh.

Sw phat trién cla di ddng dién gan nhuw bat dau tir d4u thé ky 18, khi mét sd nha khoa hoc & chau Au bat dau
nghién ctru vé pin va déng co. Khoang nam 1830, nha phat minh ngudi Scotland Robert Anderson trwng bay
mot chiéc xe dién thd so- thudng dwoc coi la chiée xe dién dau tién. Cung khoang thdi gian d6, nha phat minh
ngu®i My Thomas Davenport cing cho ra m&t mét mé hinh dién.

Do do, rat kho dé xac dinh ai d4 tao ra chiéc 6 t6 dién dau tién hoac khi chiéc 6 t6 dién dau tién dwoc phat minh,
Nhirng chiéc 6 td dién ngay nay la ket qua cla nhiéu dot pha vé céng nghé- tir pin dén dong co dién. Vi vay,
khéng mot nha phat minh hay mét quéc gia nao cé thé nhan céng lao!

Vao cudi thé ky 19, cac doan tau da lan banh tir ngudn dién duoc cung cap qua cac dwong day trén khong
(thanh cai). Cac so liéu trdau the ky 20 cho thay 0 t6 dién va ddi xe da hién dién dang ké & My va trén cac con
dwong Tay Au.

Pong co dbt trong thoi d6 c6 mot nhugc diém I6n 1a phai khéi dong bang tay quay mét cach vat val Nhwng viéc
phat minh ra "b6 khéi dong dién" vao nam 1911 da mang lai sy tai sinh cho cac loai xe déng co dot trong. .



Vao gitra nhirng nam 1990, Toyota da dwa ra Prius- md hinh hybrid dwoc san xut hang loat dau tién trén thé gisi
ra thi trwd'ng quéc té. Vao khoang ném 2004, Roadster da tao dwng dwoc sw tw tin hon nira doi véi kha nang van
chuyén dién kha thi trén dwdng cao toc va nhirng quang dwong dai hon.

Trong khi d6, Chevy Volt va Nissan LEAF d& ra dwéng vao khodng ndm 2010 va da thanh cong ruc r&. Tiép theo
chac chan la thong bao cta Tesla Motors da dinh hinh lai toan bé nganh céng nghiép di dong dién.

Nhirng phat trién cong nghé gan day vé pin, g|up giam hon mét nira gia cha pin EV, déng thoi nang cao
hiéu suat, da cho phép Iwong Xe dién tiéu thu rat [&n - véi nhiéu loai xe hon trong moi pham vi dé lwa
chon!



EV BASICS 102: Xe dién hoat déng nhw thé nao? (video) | Cac
bdé phan bén trong va chirc ning cuia tat ca cac loai xe dién

Xe dién hoat déng nhw thé nao? N6 khéng phirc tap. Cac loai xe chay dién déu c6 déng co
cam ng thay vi déng co IC. Nang lwong dién dwerc [wu triv trong bo pin cua ching cung
cap nang lwong cho dong co. N6 thwe sw don gian nhw vay !.

O day trong bai viét nay, chung toi cd gang giai thich hoat ddng co ban twong tu véi cai nhin sau hon vé cac bd
phén bén trong va cach méi b phan trong s chiing déng gép vao cac chuyén ddng trwdc / sau, diéu khién t8c do
va phanh.

Trén thyc té, cac hang xe st dung cac cong nghé khac nhau dé tich hop cac bd phan bén trong; nhwng 'thanh
phan cbt 16i' va 'kién trac' bén dwdi la gibng nhau, trong tat ca cac xe dién trén toan thé gioi! Tat ca ching déu c6'
pin ' dé lwu tri dién, ' bién tan ' d& chuyén ddi nguén pin DC thanh nguén AC can cho ' déng co’ cam &ng ', ' bo
sac tich hop ' va ' bo diéu khién ' quan Iy tAt ca cac thanh phan nay.

Vi du: hay l&y mét vi du vé cac thanh phan va hoat ddng bén trong ctia Tesla Model S:

POWER INVERTER

So dd clia Tesla Model S (Anh: Cliff's Riffsblog)



Péng co 6 to dién hoat déng nhw thé nao?

Tesla va hau hét cac loai xe dién thé hé méi déu st dung déng co cdm rng cho hé théng truyén déng chinh.
Bong co cdm rng c6 hai bd phan chinh: stato va réto - khdng cé gi khac ngoai mét tap hop cac thanh / cudn
day dan.

Khi c&p ngudn dién xoay chiéu 3 pha vao stato, cac cudn day trong stato tao ra tlr trweéng quay, tao ra dong dién
trén cac thanh cta réto lam cho né quay. (N6i mot cach dé hiéu: Khi hai cuc gibng nhau (Nam-Béc hoac
Nam-Nam cda c&c cwc nam cham cla stato va réto lai gan nhau, ching sé day nhau, lwc day dé lam quay réto).

Téc dd dwoc kiém soat nhw thé nao? | Ky thuat didu khién dong co

Vé dep clia ddng co' cdm trng la téc dd ctia nd phu thudc vao tan sé ctia ngudn dién xoay chiéu dwoc cung cap .
Vi vay, chi can thay doi tan s6 clia nguon dién, ching ta sé c6 thé thay doi tdc dé banh xe truyén dong.

Thuc té don gian nay lam cho viéc kiém soét tbc do 6 to dién tré nén dé dang va dang tin cay.

V&i dai tan, téc dd clia ddng co 6 td dién cé thé thay dbi tir 0 dén 18.000 vong / phat (sb vong quay trén phat).
E)ay la mot loi thé I6n ma 6 t6 dién c6 duwoc so véi 6 té dét trong. E)ong co dét trong c6 mot tdc d6 dong co han
ché; hon niva ddng co vi mach khéng tao ra chuy&n dong quay truc tiép; Chuyén dong thang cla piston

Co ché hoat déng ctia sé |0i va phanh trén 6 t6 dién | Phanh téai tao

Viéc thue hién co ché sbé I0i kha dé dang trén mot chiéc 6 t6 dién. Chi can thay dbi tht tw cGa pha ngudn, cuc
clia cac cuc tr sé thay ddi, va cudi ciing 1am cho ddng co quay tir chiéu thuan sang chiéu ngwoc chiéu kim
dong ho.

Méto dién Pin

Ban c6 biét khong? Xe dién c6 thé dworc diéu khién hiéu qua chi vé mét ban dap?

Trong 6 to dién, ngay khi ban nha ban dap ga, phanh tai tao b4t dau hoat déng. Trong qua
trinh pha vé& tai sinh, cung mét déng co' cdm trng chinh sé tré thanh moét may phat dién. Piéu
nay sé tao ra dién trong cac cudn day stato, sau do6 cé thé dwoc lwu trir trong bd pin sau khi
chuyén dbi.




EV BASICS 103: Sw khac biét giira Full-Electric Vs. Xe hybrid
& xe chay pin nhién liéu | BEV, PHEV, REEV, MHEV & FCEV

| @ ccoricvenicie @+ PLUG-IN HYBRID VEHICLE

CONTROLLER

regulates the amount of
power to the electric motor
from the battery

Differences
between

Battery Electric
Vs.

RECHARGEABLE
BATTERY
on-board storage
of electric energy

ELECTRIC MOTOR/GENERATOR
The electric motor uses electrical
energy to power the vehicle

. ' When acting as a generator, it provides
PLUG | electricity to the battery by recapturing
; 3 i energy from the vehicle momentum
when slowing .

Hybrid & Fuel
Cell Vehicles

BEV Vs. PHEV, REEV,
MHEV & FCEV

COMBUSTION ENGINE
uses conventional fuel

to power the vehicle

REGENERATIVE BRAKES
recover energy when braking,
to recharge the battery

V&i ngay cang nhiéu cac bién thé xe dién khac nhau trén thi treong, nguei tiéu dung
thwong phai doi mat véi nhieu tir viet tat nhw: BEV, HEV, PHEV, FCEV .... Ban da bao
gi® lac minh trong mé cung cac phim tat nay chwa? Bai viét nay sé giup ban tim ra loi
thoat cho minh!

Xe dién (EV) la mét thuat ngl dwoc st dung rong rai dé chi bét ky phwong tién nao s dung dién dé day. Theo
nghia rong, xe dién c6 thé dwoc chia thanh Xe chay béng dién hodc chay pin (BEV), Xe dién két hop (HEV) va Xe
chay béng pin nhién liéu (FCEV).

Battery Electric
Vehicle (BEV)

Battery . _

" Electric motor/
generator

Battery electric vehicles are
powered by an electric
motor and battery with plug-
in charging.

Plug-in Hybrid Electric
Vehicle (PHEV)

Combustion engine

" Battery

- Electric motor/
generator

Plug-in hybrid electric vehicles
have a conventional
(petrol/diesel) engine
complemented with an electric
motor/battery with

plug-in charging.

Fuel cell Electric

VehicleFCEV

Electric motor/
generator

0

Hydrogen tank

Fuel cell

Fuel cell electric vehicles use a
fuel cell to create on-board
electricily, generally using
compressed hydrogen and
oxygen from the air.




1.BEV /PEV:

BEV dé cap dén Xe dién chay bang pin, chay bang déng co dién hoan toan dwoc cung cap nang lwong tir bd pin.
Vi chiing chi dwa vao ngudn dién nén chiing con dwoc goi la Xe dién thuan tay (BEV/PEV).

Ac quy ctia nhirng loai xe nay phai duwoc sac thudng xuyén, théng thudng bang cach cdm xe vao diém sac. BEV
c6 hiéu suét nang lwong cao nhét trong tat ca cac phuwong tién (bao gdm ca ICE théng thuwdng); ching cé thé
chuyén dbi khoadng> 80% nang lwong dwoc lwu trr trong pin thanh chuyén dong.

Vi du vé BEV : Tesla (tat ca cac kiéu xe), Nissan Leaf, Volkswagen e-Golf

2. FCEV :

FCEV dé cap dén Xe dién chay bang pin nhién liéu. Gibng nhw BEV, FCEV ciing chi c6 déng co dién, nhuwng st
dung mét phwong phép lwu triv va tim nguén dién khac . Trong FCEV, phan I&n pin kéo duwoc thay thé bang
binh hydro; va mét loat pin nhién liéu chuyén déi hydro thanh dién va hoi nwéc, théng qua mét phan (rng hoéa
hoc.

Vi du vé FCEV: Toyota Mirai, Honda Clarity, Hyundai Nexo

3. HEV:
HEV dung dé chi xe dién hybrid. HEV c6 ca déng co dét trong (ICE) va dong co dién. Xe hybrid (HEV) c6 thé
dwoc phan loai thém dwa trén hai tiéu chi phan biét.

» Theo sy sap x&p clia hé thdng truyén dong: Xe dién hybrid dwoc tach thanh xe hybrid néi tiép (hay thwérng dwoc
goi la REEV - xe dién mé rong pham vi), xe hybrid song song , hybrid chia dién hoac hoac hybrid hdn hop

» Theo mirc do lai:thanh phan cong suét ctia 6 dién dwoc phan loai la micro, nhe, toan phan va plug-in hybrid
(PHEV).

Chuing ta hay cung tim hiéu so lvgc vé cac loai xe hybrid dién ké trén va xem ching khac nhau & nhirng théng
sb nao.

Electric Vehicle Types

Fuel Cell
Electric
Vehicles § Vehicles

(FCEV)

Hybrid Electric Vehicles (HEV)

Serial
hybrid/ . .
Rande | “yoprid bri ybri “Yggg(m

Parallel

Extender
(REEV)




Phan loai xe hybrid dwa trén sw sap xép cua doan tau:

3.1 Serial Hybrid (Range Extended Electric Vehicle — REEV)

Xe hybrid ni tiép c6 ca dong co dét trong (ICE) va dong co' dién, nhung 100% lyc day cla ching duoc thyc
hién b&i dong co dién. Béng co dot trong & day chi hoat ddng nhw mét may phat dién va do dé khdng c6 két noi
co hoc véi bd truyén dong.

Trong giao théng d6 thi, va dac biét 1a trong khu vwe dirng va di, noi dong co dét trong ctia 6 td thong thwdng
kém hiéu qua hon, loai hybrid nay chi yéu duwoc wa chudng hon.

% M®t vi dy cho hybrid / REEV néi tiép 1a: BMW i3 v&i bd mé rong pham vi.
3.2 Két hop song song:

Trong mét kiéu lai song song, dong co dét trong va dong co dién duoc két nbi song song. Do d6, ca dong co
dét trong, déng co dién don 1é hoac ca hai két hop déu co thé hoat déng trén hé théng truyén dong.

So voi hybrid néi tiép, n6 hiéu qué hon & téc d6 cao hon, noi no c6 thé khai thac tiém nang cda sw két hop hai
dong co khi can thiet. Mot vi du vé dieu nay la Honda Civic Hybrid.

3.3 Hybrid chia dién / Hybrid hén hop:

Cac loai cong suét chéo co thé chuyén dbi gitra ché d6 ndi tiép va song song dé tan dung t6i da lgi ich cla tirng
che d6.biéu nay co6 nghia la n6 cd thé dwgc dan dong hoan toan bang déng co dién, hoan toan bang dong co
dot trong hoac két hop ca hai.

< M@t vi du cho loai xe Hybrid hén hgp nay |a :Opel Ampera.

Phan loai xe hybrid theo mdrc d6 hybrid

3.4 Xe lai siéu nhd & nhe

Céc xe hybrid siéu nhd ciing nhw nhe (MHEV) dwoc trang bi dong co dién, nhwng van st dung déng co dét

trong dé lai xe. Vai trd chinh ctia dong co dién chi 1a hd trg dong co dét chay, chang han, khi khéi dong hoac
téang toc. Nhirng chiéc xe nay ciing dwoc trang bi mét pin phu véi cong suét hién tai Ién hon dé cai thién kha
nang phanh tai tao. Biéu nay lai lam tang hiéu qua s dung nhién liéu hon nira va do dé gidm lwgng khi thai

CO2.

Nhirng xe lai siéu nhé va nhe nay la chd dé ban tan I&n trén khap thé gioi, khoang 10 ndm trwédc; nhwng khéng
con niral. Vi du cho cac loai xe hybrid nhe nay l1a:BMW i8 va Mitsubishi Outlander hybrid.

3.5 Két hop day du

Mot chiéc hybrid hoan toan cé thé dwoc dleu khién hoan toan bang hé théng truyén doéng dién néu dwoc yéu
cau; mot cai gi do twong tw nhw hybrid ndi tiép (xe mé& réng pham vi). Nhwng nhirng diéu nay thuwéng bi han
ché vé&i dung lwong pin nhd hon.

3.6 Plug-in hybrid (PHEV)

T quan diém ky thuat, plug-in hybrid vé coban 1a mét hybrid hoan chinh véi cong nghé bb sung. Sy khac biét
gitra hybrid day du va plug-in hybrid (PHEV) la pin day du cta xe hybrid chi dwgc sac bang phanh tai tao hoac
dong codot trong, trong khi pin kéo m& réng cua plug-in hybrid cling dwoc sac qua 6 cam dién. hodc tram sac
c6 thé duorc.

Két qua 1a, nhirng chiéc plug-in hybrid nay c6 thé Iai 100 km chi béng pin ma hoan toan khong danh Itra dong
co dot trong. Dieu nay tré' thanh mét lgi the Ion, dac biét la doi véi cac thanh pho va cac tuyen duwdng nhoé hang
ngay. Bién thé nay cling cho phép phat thai CO2 thap nhét c6 thé trong so cac cau hinh hybrid khac nhau. Do
do, ban thwdng du diéu kién nhan cac wu dai vé méi truéng va loi ich vé thué.



EV BASICS 104: Th&i tiét mua déng c6 lam giam
pham vi cua EV khéng?

“Ot6 dién khéng vt qua mét niva pham vi ma nha may giao tiép trong diéu kién mua
déng”. bieu nay da dwec cac tiéu de tin tiec trong moi mua déng. N6 c6 dung khdng?
Thei tiet mua dong c6 lam giam pham vi hoat dong cua 6 t6 dién khéng?

C6, n6 c6 !. Thoi tiét lanh va diéu kién lai xe mua dong c6 thé lam giam dang ké pham vi hoat déng cta
moi 6 t6 (bao gom ca ICE), nhwng n6 c6 thé cao hon mét chut véi EV. Giong nhw con ngwei, EV ciing chi
hoat ddng tét nhat & nhiét dd phong binh thwéng.

Nhwng khéng phai lic nao mirc gidm 50% cling té nhw cac phwong tién truyén théng tuyén truyén. C6 nhiéu yéu
t6 lién quan va gidi truyén thong khéng thwe sy hiéu day da vé cac cudc kiém tra & bao cao do AAA (Hiép hdi 6
t6 Hoa Ky) cong bé.

Du6i day la mét giai thich ky thuat ngén gon vé ly do / cadch pham vi gidm va mét sé meo cho trinh diéu khién EV
dé giai quyét han ché.

Tai sao xe dién tiéu hao nhanh hon trong th&i tiét lanh?

NG6i mot cach dé hiéu: Céac té bao pin ctia EV dwa vao mét loat cac phan trng hoa hoc dé tao ra dong dién can
thiét. Giam nhiét dé lam cho cac phan (rng héa hoc nay dién ra cham hon. Vi vay, néu pin dwoc st dung & nhiét
do thap, thi dong dién dwoc tao ra sé it hon, do d6 pham vi hoat dong sé thap hon.

Ban c6 thé nhan thay rang viéc ham néng pin dién thoai di dong sép chét trong tiii quan jean clia ban c6 thé
cung cap thém vai phut thoi gian hoat dong. b6 1a b&i vi cung moét ly do; Lam néng pin lam cho phan (rng dién
hda hoc nhanh hon, tao ra nhiéu dong dién hon.

Diéu nay khong cé nghia la nhiét d& cao hon ludn gitp ich cho pin. Xe dién hau hét s&v dung pin lithium-ion chi

hoat dong t6t nhat & khoang +15 dén + 35 ° C; hoat dong vurot qua pham vi nay sé khdng chi lam giam dung
lwgng ma con anh hwéng dén tuodi tho tong thé cua pin.

M6t s6 meo cho ngwoi diéu khién EV:

Phan (rng dién hoa hoc cua pin la mot sy that khoa hoc ma khong ai cé thé thay ddi dwoc. Tuy nhién, cé6 mot sd
diéu ngudi lai xe EV c6 thé lam dé tang thém vai km tlr xe EV clia ban vao mua dong.



1. HAY LAM SUO'l AM PIN CUA BAN:

Ludn lam diéu hoa trudc, diéu nay sé lam néng cabin va &c quy ctia ban TRUOC KHI ban khéi dong xe - cho
phép pham vi hoat déng tot nhat cé thé. Hau hét cac EV gan day déu cé cac rng dung sé gidi quyét van dé nay
cho ban va diéu nay c6 thé lam tang pham vi dang ké trong mua dong.

2. S’ DUNG CAI PAT CHE DO ECO

Mac du n6 sé lam cho EV cla ban cham hon mét chit, nhwng né tranh lam qua tai pin, do dé sé nap thém vai
km.

3. CAM VAO KHI BAN CO THE

D6 la mot thuce t&, Sac thwe sw gilp lam néng pin. Tiép tuc sac bat c&v noi nao ban cé thé; sac thuwdng xuyén sé
gidp pin ludn am Ién va giap ban c6 pham vi hoat dong tot hon.

Lwu y: Sac EV mat nhiéu thei gian hon véi pin lanh. Néu sac nhanh trong 30 phut cung c&p cho ban 80% pin vao
mia xuan, thi n6 cé thé chi cung cap cho ban 50% vao mua déng. Dam bao lén ké hoach cho th&i gian sac thém.

4. TRANH Sy DPONG BANG CUA BANG / TUYET:

Tuyét hoac bang trén xe khoéng chi lam tang thém trong lwong ma con gi® cho nhiét d6 pin thap. Vi vay, hay ludn *
phui sach bang / tuyét truéc khi khdi dong xe. N6 ciing hiru ich khi dau xe trong nha kho (dé tranh déng tuyét)
hoac dwéi &nh sang mat troi (s€ lam néng pin).

* Trong diéu kién cwc lanh (<- 20-25 ° C),d6i khi dé& da trén xe ciing c6 thé gitp gitr &m - do "Hiéu rng Igloo”. Lép
da l&ng dong gitp nhiét dd khong gidm xudng dwéi 0 dd cling nhw bdo vé ban khdi cam giac lanh cda gio.



EV BASICS 105: Top 5 cudc doi dau cua nhirng ngwei ting
ho Xe dién chay bang pin nhién liéu hydro | FCV Vs. BEV

Top 5 Confrontations of
Fuel Cell Vehicle Supporters

Hydrogen is the most abundant
element on earth.

Hydrogen cars have longer range.
Hydrogen cars can be re-filled faster.
Hydrogen fuel cell vehicles are safer.
Hydrogen cars are cheaper.

- Ave they frwe?

Cong nghé pin nhién liéu hydro da co ttr rat nhiéu nam. NO dwogrc chirng minh lan dau tién
b&i nha hoa hoc ngwei Birc goc Thuy Si - Christian Friedrich Schonbein vao nam 1838 va
khau higu - “Nwéc la than cua twong lai” da dwec pho bien tie nam 1874. Pin nhién liéu la
mot phan cua chwong trinh khong gian Apollo & Gemini cua Hoa Ky. Vé phwong dién xe
du lich, khdng chi cac nha san xuat xe hoi Nhat Ban va Han Quéc, ma BMW va Mercedes
ciing dang thie nghiém cac mau concept FCV tir nhirng nam 1990.

Khi c6 rat nhiéu nha nghién clru va nha san xuéat thanh danh thir nghiém céng nghé nay, diéu d6 khong
thé sai dwoc - Phai khong? . Tuy nhién, cling c6 nhiéu ngudi khac khéng déng tinh véi xe chay bang pin nhién
liéu. Vi du, Elon Musk hoan toan bac bd khai niém FCEV la sw ngu ngéc, va m& rong goi pin nhién liéu la “t& bao
danh lra” I

Diéu gi da khién Elon Musk & nhiéu ngwei khac tip bé FCV hoan toan? Tai sao nganh cong nghiép hydro
khong cé dwec hinh dang thich hgp - ngay ca sau rat nhiéu nam nghién cteu va tén tai ?. Bai viét nay co
thé kham pha cau tra ¥ cho mét sé cau héi nay va tra I&i cho 5 1ap luan thwéng xuyén nhat tir nhieng
ngw®i ung hoé xe chay bang pin nhién liéu .

# 1: Hydro la nguyén té déi dao nhat trén Tréai dat

Diéu d6 hoan toan chinh xac. Hydro 1a nguyén t6 phd bién nhét trong vi tru, nhwng né khong cé sén ty do trén
Trai dat; né cé san hau hét & dang nuwéc (H20).

DPé st dung hydro lam nhién liéu, trwdc tién cac phan t& nwec phai dwoc chia nho thanh hydro va oxy - bang
cach truyén mét lwgng nang lwong dién dang ké. Qua trinh nay dwoc goi la" Bién phan ".

Qua trinh dién phan khdng hiéu qua I&m; va té hon niva, phan ¢ng héa hoc twong tw phai ddo ngwoc lai bén
trong xe chay pin nhién liéu sau d6 - noi nang lwong tich trir trong hydro dwoc chuyén ddi tré lai thanh nang
lwong dién dé truyén dong cac banh xe. Diéu nay cé nghia la chi cé thé phuc hdi khoang 20-30% nang luvong
dwoc cung cap ban dau.

Tinh toan dwéi day véi 100 KWh dién 1a ngudn cung cép dau vao, cho thay rang FCEV cubi cing nhan duoc 23
KWh dwéi dang nang lwgng cé thé str dung thuc te; trong khi BEV nhén dwoc 69 KWh -hiéu qua hon khoang 3
lan.
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Renewable AC electricity

100 kWh

Electricity

AC-DC conversion

{95%)
95 kWh

Electrolysis

(75%)
71 kwh

Fuel cell vehicle

(90%)
23 kwh

Fuel cell vehicle

{90%)
19 kwh

; |
AC via grid
bransmission

(90%)
90 kwh

I

AC-DC conversion
and
battery charging

(85%)
77 kWh

Electric vehicle
with regenerative
braking

(90%)
69 kwh

I
69 kWh / 23 kwh = 3
1

Electric is 3% more efficient than Hydrogen Il
http: /fwww . physorg.com/news85074285. kitml

Néu ban thay quy trinh / phép tinh trén khé hiéu, t6i hy vong hinh anh dwéi day c6 thé cho ban mét cai nhin
don gian vé ly do tai sao téng hiéu suét nang lwong trong chudi gia tri ctia xe dién lai hiéu qua hon.
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# 2: Hydrogen FCV c6 pham vi hoat déng xa hon

Diéu nay c6 thé dang mét vai ndm truwéc day; nhwng khong con niva. Mét chiée Tesla Model 3 LR - RWD cho sb
km di dwoc nhiéu hon FCEV - Toyota Mirai. Téi khdng can phai dé cap dén céac bién thé pin cao hon khac nhw
Tesla Model S tAm xa hay Roadster !.

Loai EV Nha san xuat, Kiétumay  Gia Pham vi
FCEV Toyota Mirai $57,000 312 dam ; 512 km
BEV Tesla Model 3 AWD LR $49,000 322 dam; 538 km

Diéu do néi 1én rang, xe chay bang pin nhién liéu c6 kha ndng mé réng kha ndng dé day binh dé dang hon nhiéu
S0 v&i viéc 1ap thém pin vao xe dién. Tuy nhién, lgi thé nay bi dat dau héi do thiéu co s& ha tA[ [ onap nhién liéug
cho céac FCV.

“‘ La mét nguoi lai xe EV trung binh, ban c6 chon BEV c6 pham vi 200 km v&i da kha nang sac lai,
hau nhw & moi noi (nha riéng, noi lam viéc, co s¢ ha tang cong cong) khong ?. Hoac mot FCEV voi
pham vi 400 km, nhwng v&i kha nang / tram nap rat han ché? 99

# 3: Xe 6 t6 chtra khi hydro c6 thé dwoc lam day nhanh hon

Diéu d6 hoan toan ding, FCEV c¢6 thé dwoc lam day nhanh hon so vé&i xe dién chay bang pin. Tiép tuc so sanh
twong tw gitra Tesla Model 3 Long Range v&i Toyota Mirai: Ngay ca & trwéng hop tét nhat clia Tesla 250KW
Supercharger V3, Model 3 Long Range sé& can 22 phat dé sac day. Trong khi d6, Toyota Mirai c6 thé chi mat 5
phat dé dé day binh - twong tw nhw viéc dé xang / dau diesel théng thuwéng.

Tuy nhién, so sanh nay hoan toan khéng phu hop, béi vi qua trinh sac EV hoan toan khac voi viéc nap hydro. Cac
phwong tién dién co thé duoc két ndi véi lwdi dién & hadu hét moi noi va hau hét cac thoi diém, xe dién dwoc sac
khi chiing dau tai nha vao ban dém hoéc vao ban ngay tai dia diém lam viéc. Vi vay, ngoai trir nhirtng chuyén di
dai, nguoi lai xe EV khong phai di mat véi cach sac truyén théng tai mét tram sac nhanh ven dwéng.

66 Tom lai: C6, xe chay pin nhién liéu Hydro cé thé duoc lam day nhanh hon; nhung xe dién chay &c
quy it thudng xuyén phai dé xang hon. 99

# 4: Xe chay bang pin nhién liéu hydro an toan hon

Thuc té 1a cac loai xe dién nhw Tesla cé kha néng tw nhién dat dwoc cac tiéu chudn an toan cao nhét - don
gian la do khai niém ID co hoc clia né: khéng c6 dong co nao & phia trwéc cung cap khéng gian trong lén
hon dang ké so véi 6 to théng thueng.

DPoéng co dién nhé hon nhiéu so véi ddng co dbt trong va nam trwe tiép trén truc. Ngoai ra, &c quy dién tich
I&n & gam xe dam bao trong tam xe thap do dé bam dudng rat tot. Khdng c6 gi ngac nhién khi Tesla Model 3
nhan dwogc 5 danh gia thir nghiém va cham khi bat dau. (Kiém tra video bén dwai)
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Tuy nhién, cac nha phé binh thwéng nhan manh pin 1a mét nguén nguy hiém chinh cho 6 t6 dién . Néu ban
tdng hop tat ca céc tin trc hodng loan, 'gia dinh' va dém céc sw cd 'thwe sy’ chay xe dién 'do pin, con sb sé rat
hiém; tham chi khéng phai 12 mét phan nhd cac vu chay nd & dong co dét trong.

Xe doéng co dbt trong khéng chi mang theo mét thung nhién liéu 16ng rat d& chay ma con cé mét hé thdng phire tap
gdm duweng dan nhién liéu, thiét bi dién tlr danh Itra / phan chia, hé théng xa véi chét xdc tac va nhiéu hon thé
nira. Tat ca nhirng diéu nay khéng ap dung cho 6 t6 dién. Vé co ban, xe dién chay bang pin c6 it bd phan
chuyén déng hon nhiéu so v&i xe chay bang nhién liéu hydro, do d6 it cé kha nang bi vé va bat Itra hon.

Ngay cé trong treng hop hiém khi xay ra tai nan, bd pin ctia xe dién bat Itra cham hon nhiéu so voi dam chay
dwogc dot bang nhién liéu xang / dau diesel. Ciing can lwu y rang khoang hanh khach trong BEV dwoc ngan
céach vé&i bd pin béng brc twérng Itra nhiéu 1&p (vi du, b pin Tesla duoc cach ly hoan toan bang mot tm 6p
titan dwdi than xe va hé théng lam mat cha dong), vi vay nguoi lai xe 6 t6 dién dwoc bao vé tét hon khéi hau qua
cua mét vu chay xe. Ngoai ra, trlen vong tu’cyng lai cha xe dién chay bang pin la v6 cung kha quan. Khi cac té bao
pin thé ran lithium phat trién, tat ca cac cau héi vé chay pin co thé bién mét.

Va sw an toan cta xe chay bang pin nhién liéu hydro thi sao?

Trén thyc té, khong cé sb liéu dang tin cay vé cac vu tai nan cling nhw bai kiém tra an toan duwgc théng qua, bdi vi
chi c6 vai nghin chiéc Hyundai ix35 FCEV va Toyota Mirai da xuat hién trén dwo'ng pho (khi so sanh v&i xe dién 5
triéu + pin).

Vé co ban, xe chay pin nhién liéu hydro khéng hon gi mét chiéc xe dién c6 pin nhién liéu, binh chira hydro
va hé thong dwéong nhién liéu di kém thay vi pin sirc kéo 1é&n, - cd nghia la c6 nhieu bé phan chuyén déng
c6 thé bi v& hon so véi mét chiéc xe dién chay bang pin.

Toyota Mirai ¢ hai binh Ién, méi binh cé thé tich 60 lit, trong d6 hydro dwoc bom vao véi ap suét 700 bar (twong
dwong khodng 7,2 kg hydro. Ban khéng nghirang nhirng binh 4p suat cao nay tao ra mét it nhat la nguy co’
né trén ly thuyét ?.

Khong ho khdng!. May man thay, t6i hiéu nhirng diéu co ban nén sé& khéng goi pin nhién liéu Ia nguy hiém. Xac
suét nd cla binh xang cé thé khdng dang ké, vi binh x&ng luén dwoc dat & vi tri dwoc bao vé tét nhat trong xe va
duworc thiét k& dé chiu dwoc tai trong va dap lon.

" Vi vay, FCEV c6 thé dwoc bao vé an toan hon so véi dong co dbt trong, nhwng van kém hon so véi xe dién
chay bang pin. "

# 5: Hydrogen FCV ré hon

Diéu d6 khong dang. Ngay nay, cac loai xe chay bang pin nhién liéu hydro khéng hé ré; va sé khong dat dwoc ké
ca khi ho dat dworc 'thj trwong theo quy mo' nhw BEV.

Dwéi day 1a so sanh nhanh vé sw khac biét ban dau + chi phi van hanh gitra Toyota Mirai va Tesla Model 3 -cac

loai xe twong tw nhau vé kich thuéc, sirc chd hanh khach va hang héa (mac du Model 3 ¢é hiéu suat vwot trdi hon
0-60 dam / gi& trong 5,1 giay, so véi Mirai's 0 -60 dam / gio trong 9 giay). Du sao, hdy so sanh
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Toyota Mirai Tesla Model 3 RWD Long Range
MSRP (SUS, pre-subsidy) $57,000 $49,000
Curb weight 4079 |b (1850 kg) 3805 |b (1726 kg)
EPA range™ 312 miles 334 miles
“Fuel” on board 5 kg H2 in 10,000 psig 75 kWh in Li-NCA batteries
(700 barg) tanks
MPGe (EPA) 66 130
Efficiency 5 kg H2/312 miles 260 Wh/mile (from the wall)
Energy Onboard 165 kWh as H2 LHV 75 kWh
Grid Efficiency 94% 94%
Electrolyzer Efficiency 70% N/A
Compression Efficiency 90% N/A
Energy to recharge from source 276 kWh 92 kWh (charger and battery
efficiency is already included in
the 260 Wh/mile figure)
Efficiency From Source 884 Wh/mile 277 Wh/mile
Relative energy use from source 3.2 times 1

Cost to fill 575, at $15/kg for retail H2 $18 using 50.24/kWh Tesla
supercharger network
$14 using $0.15/kWh average

California retail electricity

Relative cost per mile 5.4 times 1

(Tin dung cho: Bai dang trén LinkedIn ctia Paul Martin: Mirai FCEV vs Model 3 BEV )

Bang trén nai |én tat ca; FCV khéng chi dat dé mua ma con dé van hanh don gian vi hiéu suét nhién liéu
kém hon BEV. Mirai |ai xe dat hon 5,4 |an méi dam so véi Model 3.

Trwéng hop xe chay bang pin nhién liéu Hydro van con pho hop?

Nganh céng nghiép san xuét pin nhién liéu hydro rd rang la kém xa so véi pin dién; va cé thé khdng bat kip hiéu
qua va do d6 téng chi phi s& hiru sém. Diéu d6 néi rang, quan ddi, khong gian va mét sé nganh céng nghiép quan
trong trong s&r ménh van dang xem xét cac FCV, vi mét sé ly do dui day:

» Ly do dau tién rd rang |4, thei gian d6 x&ng nhanh hon , chiing c6 thé dwoc tiép nhién liéu nhanh chéng
nhw xe chay dau / xang.

» Hydro cé thé dworc van chuyén dén bat ky géc xa nao , noi khéng c6 sén co s& ha tang dién dé sac lai

» Céac FCV c6 thé dwoc nap lai (it nhat mét phan) ngay ca khi mat dién . May nén trong céc tram nap nhién
liéu hydro ciing can dién dé chay, do do trong thoi gian mat dién, cac tram nap hydro cling sé bi anh hwdng. Tuy
nhién do sy chénh I&ch mirc &p suét gitra binh chiva (cao) va binh xe (thap), khi hydro c6 thé chay cham mot
cach tw nhién cho dén khi ching dat trang thai can bang.

DPiém mau chét la: R6 rang la cac phwong tién st dung pin nhién liéu hydro khdng phu hop nhét, ngay lap
tiec cho viéc str dung hang loat trong phwong tién giao théng ca nhan nhw mét sw thay thé cho déng co
dét trong. N6 hién c6 thé dwerc coi la mét giai phap thay thé cho mét sé trwéng hop st dung yéu cau cu
thé, nhung ching ta sé khong bao gio biét dwec nganh nay sé phat trién nhw thé nao!
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EV BASIC 106: Cach duy tri tinh trang pin cua EV
trong khi Covid-19 Lock down | Tiéu thu va sac pin

Lam thé nao dé dam bao strc khée cha pin khi EV khéng dwec st dung trong nhiéu tuan?
bay ttrng la mét trong nhirng cau hoi thwéng gap trong ky, nghi &, nhwng bay gio con lién
quan hon ca vi hau het cac phwong tién giao théng dién deu phai dd hon 6 tuan - do dai
dich vi rat Corona toan cau.

Chung toi thay rang mét sé chu s& hiru xe dién da bé mac phwong tién cua ho trong nhiéu tuan; va mét sé
ngwei nhiét tinh khac dang tinh phi 100% méi ngay. Ca hai trwong hop nay déu sai, sé gay hai cho tuéi tho
cua ac quy xe dién cuaa ban.

Hy vong bai viét nay c6 thé gitip ban hiéu nhirng kién thirc co’ ban vé pin va cung cdp mét sd meo dé duy tri pin
cho xe EV cua ban khée manh.

Ban c6 nén sac EV cua minh trong khi khéa khéng?

Ca4c té bao Lithium-ion thuwdng co ty Ié tw phdng dién khoang 2% mdi thang nhwng pin xe dién co xu huwdng xa
nhanh hon mdc nay do sw thoat ky sinh cliia cac thiét bi dién tlr cta xe.

Vi du: Pin ca mét chiéc Nissan Leaf cé thé méat khoang 15 cay sb pham vi méi thang khi khéng di chuyén trong
mot thoi gian kéo dai; nhwng mét chiéc Tesla Model S chira nhiéu thiét bj dién tlr bén trong hon c6 thé méat téi 15
km pham vi hoat ddng méi ngay! (gia strTesla Model S d& dwoc d6 & 'ché dd chd' méc dinh chir khéng phai 'tat
may' hoan toan).

Vi vay, dé EV khong duoc giam sat trong nhiéu tuan khong phai la mét y kién hay! Mat khac, sac EV clia ban 1én
dén 100% cling khong bao gi¢ la mét y twdng hay, vi cac chat dién phan bén trong pin sé lam suy gidm cwc am
hoac cwc dwong khi pin & dién ap cao.

Cach tét nhat la gitr pin & trang thai sac tir 80% dén 50% (drng nham Ian véi khi xe dwoc s dung thuong xuyén
tot nhat la tlr 80% dén 20%). Trang thai sac 80% chuyén thanh dién ap du thap de ngan chat dién phan suy giam
trong vai tuan; va 50% la mdrc da cao dé han ché kha nang pin dé lau dén murc can kiét.

Lam thé nao dé duy tri trang thai sac ttr 50% dén 80%?

Nhiéu xe dién cung cap mét (ng dung di ddng c6 thé hién thj lwong dién con lai trong pin. Mot sé xe dién cao cép
nhuw Tesla cling cho phép ban dat gidi han sac c6 thé dieu chinh, vi vay ban c6 thé dat mdc sac tw dong két thic
trong khoang tr 50% dén 80%.

MGt s6 xe dién khac cung cép tity chon dé dé dang dinh cau hinh gi¢i han sac ctia chiing thong qua bang diéu
khién bang diéu khién hoac cdng web ctia chiing. Nhwng nhirng chiéc xe khéng cé nhirng tinh nang nay thi sao?
Ban chi can theo ddi phan trdm pin va can thiép tha céng dé dirng sac & trang thai sac mong muén.

Ban khong g:én phai dirng canh EV cGia minh va lién tuc theo déi phan tram pin, chi cin st dung cong thirc dwdi
day dé quyet dinh khi nao nén dirng va dirng sac.
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Lay vi du vé bd pin 40 kilowatt gi¢ trong d6 pin cta o t6 hién dang & trang thai sac 30% (tlrc la: 12 kWh) va ban
muén nap vao né t&i 80% (tirc la: 32kWh). Gia stiv rang EV ¢6 bd sac 11 kW trén bo mach va ban da két néi véoi
tram sac 11 kW.

Coéng thire tinh toan,

Thei gian sac (gi®) = Nang lwong can thiét / Cong suéat sac tiee 1a = [32 - 12 kWh] / 11 kW = 1,81 (1 gi» 48 p)

Vi vay, néu ban cam b6 sac 11 KW ¢ trang thai p|n 30% va rat phich cam sau 1 gi¢r 48,6 phat, pln cua EV sé duoc
sac ~ 80%. Lwu y rang cong thtre duoc dé cap & trén 1a "du tot" dé dwa ra wéc tinh so bd vé yéu cau thoi gian
sac. Tuy nhién, hdy nhé rang né sé khéng dadm bao chinh xac 80% khi ban quay tré lai, vi thoi lwong sac phu
thudc vao nhidu yéu td khac nhw nhiét do, SoC, SoH, tudi ctia pin, cdng nghé ... w.

C6 thé dé EV chia ban chi dwgc cam vao (ngay ca sau 80% SoC)?

D& c6 mot sb cude tranh luan vé chién lwgc sac dé gitr cho b sac dwgc cam trong thoi gian dai hon. T6i khuyén
ban nén theo ddi SoC clia pin EV cula ban it nhat mot [an mét tuan va sac khi can thiét (khi xudng dwi 50%).

Tuy nhién, viéc ¢é 6 t6 cam dién lién tuc s& khong sao ca mién la tuan thi quy tac 80%, dan dén viéc 6 t6 c6 kha
nang dat gi¢i han sac & mirc 80% ngay tlr dau. Hé théng quan ly pin (BMS) cua xe dién nén diéu chinh kiéu sac
dé nap tw tir thay vi nap dién lién tuc cho xe.

Diéu quan trong can lwu y la pin phul2 volt cta xe dién , giéng nhw pin dwoc tim thay trong bét ky xe chay xang
hoéc diesel nao cung cap nang lwong cho dén pha, can gat nwéc kinh chén gié va hé théng théng tin giai tri,
thwong chi dwoce sac khi pin kéo hoat dong. C6 nghia la, n6 dwgc sac khi EV dwgc bat hoan toan va san sang lai
ho&c khi EV dang sac. Vé goc do nay,diéu quan trong la phai sac xe thwérng xuyén hoac né may.

Phan két luan :

Trang thai pin Phai lam gi?

C6 gang gilr cho pin clia EV cla ban & trang thai sac tr 50% dén 80%
trong th&i gian gian cach nay hoac trong nhitng ky nghi dai ngay. Bay
la didu kién Iy twéng dé duy tri pin khi khéng st dung EV.

80% to 50%

50% to 20% Can nhéc sac EV cla ban dén trang thai sac dwoc dé xuét & trén.
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CO BAN SAC 101: Cach sac Xe dién: Cam dién,
Hoan déi Pin & Sac khdng day

How are electric vehicles charged?

Battery Swap Plug-in Charging Wireless

C6 ba cach co ban dé sac xe dién: sac bang phich cam, thay pin hoic sac khdong day.
Bai viet nay c6 thé cung cap mét cai nhin tong quan ve ca ba cach sac xe dién nay.

1. Sac EV plug-in
Sac phich cdm dwoc sir dung béi dai da sé6 BEV va PHEV hién tai & Chau Au. Cac phuwong tién dwoc két ndi

thuc té voi diém sac béng cap va phich cdm. Qua trinh sac bang phich cam co6 thé xay ra & bat civ noi nao dét
tram sac: tai nha, trén dwdng phd cdng cong hoac co s& thwong mai hoac tw nhan.
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N6i chung, xe dién c6 thé dwgc sac bang 6 cdm gia dung théng thuéng, nhung diéu nay la cham vi & cdm théng
thuwong trong nwéc chi cung cap mot lwong dong dién thap. Do dé, cé thé méat khoang tdm gid cho mét 1an sac
théng thwérng (ddi véi pin ¢& trung binh). Tuy nhién, diéu nay cé thé kha phu hop dé sac qua dém. Sac cdm nhanh
hon yéu ciu co s& ha tang chuyén biét. Cho dén nay, hau hét cac tram cam dién cong cdong dwoc thanh 1ap & cép
thanh phd, khu vwc hodc quéc gia chi cung cép tinh nang sac tbc d6 binh thuong.

Céc loai khac nhau cua bé sac plug-in cho Xe dién

C6 nhiéu cach khac nhau dé co thé sac pin cho xe dién hodc PHEV thdng qua sac cam dién. Bén 'ché dé' cla
cong nghé sac thwong co san. Mbi loai c6 thé lien quan dén sy két hop khac nhau clia mtre cong suat duoc cung
cap b&i tram sac (tinh bang kW), loai dong dién dwoc st dung (xoay chiéu (AC) hoac trwce tiép (DC)) va loai phich
cam.

Vi lwéi dién cung cap dong dién xoay chiéu va pin chi cé thé lwu trir dong dién mot chiéu, nén trwdce tién, dién ndng
do lwéi dién cung cap cho xe dién can phai dwoc chuyén déi. Viéc chuyén dbi cé thé dwoc thuc hién bang bo
chuyén dbi AC / DC tich hop bén trong xe dién ho&c bang bod chuyén ddi duoc tich hop vao chinh diém sac. Do
do, sac AC dbi khi duwgc goi la 'sac trén bo mach'. Cac tram sac nhanh DC c6 bd chuyén déi tich hop, do do, tram
sac tw chuyén doi dién xoay chiéu tlr lwdi dién thanh dién mét chiéu cho xe dién.

MUrc cong suét ctia ngudn sac phu thudc vao ca dién &p va cuwdng dod dong dién téi da ctia ngudn dién. Diéu nay
xac dinh téc dd sac pin. Mtrc cong suét clia cac diém sac dao dong rong réi, tr 3,3 kW dén> 350 kW. Mirc cong
suét thap hon 1a dién hinh cla cac diém sac dién trong khu dan cuw.

Different Modes of charging-

* AC Charging
* Regular household outlet
* Un-safe - Not recommended lo use

« AC Charging

* In-cable control and protection (IC-CPD)

* Limited to 3.7kW (16A) in residential use or
7.4kW (32A) for industrial

* AC charging

m f= s * Control, communications and protection functions
— incorporated in the charge point (EVSE)

*  Wide range of charging : 3.7KW to 43KW

* DC charging

* Option of either CHAdeMO or CCS

) C"‘ . === | . For public and commercial charging applications

*  Wide range of charging capabilities — over 150kW
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Ché dd 1 (sac cham): cho phép sac xe bang cac 6 cdm va cap thong thwcyng trong gia dinh. N6 thwcyng dwoc tim
thay trong cac tdéa nha trong nudc ho&c van phong. Mirc céng suét sac dién hinh la 2,3 kwW. O cam gia dung cung
cap dong dién xoay chiéu.

Ché dé 2 (sac cham hodc ban nhanh): ciing s& dung 6 cdm khéng chuyén dung nhwng cé cap sac déc biét do
nha san xuat 6 t6 cung cap. Mot thiét bi bao vé dwoc tich hop trong cap gilp bao vé céac thiét bi dién. N6 cung cap
dong dién xoay chiéu.

Ché d6 3 (sac cham, ban nhanh hodc nhanh): st dung & cdm déc biét va mach chuyén dung dé cho phép sac &

murc cong suat cao hon. Viéc sac c6 thé théng qua mét hop dwoc gan vao tuwéng (hdp am tuwéng), thudng duwoc
st dung tai cac dia diém dan cw, hoac tai mét cwe doc lap, thwong thay & cac dia diém cong céng. N6 str dung
thiét bi sac chuyén dung dé dam bao hoat déng an toan va cung cap dong dién xoay chiéu.

Ché dd 4 (sac nhanh): déi khi con dwoc goi la 'sac off-board’, cung cap dong dién mét chiéu cho xe. Mot bd
chuyén dbi AC / DC dworc dat trong thiét bi sac, thay vi bén trong xe nhw cac cap do khac.

2. Doi pin cho xe dién
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Viéc hoan dbi pin bao gdm viéc thay thé pin da qua s&r dung bang pin da dwoc sac day tai mot tram hoan doi
dac biét. Diéu nay cung cap moét cach nhanh chéng dé& nhanh chéng "sac lai" mét chiéc xe. Hién tai, khdng co
nha cung cap I&n nao & Chau Au cung cap dich vy hoan déi pin.

Mot sé rao can da ngan can cdng nghé hoan déi pin tré nén phd bién, bao gém viéc thiéu cac mau xe dién hé
tro hoan doi pin, khéng c6 loai hoac kich thwéc pin tiéu chuan va chi phi phat trién co sé& ha tang sac va hoan
doi lién quan la rat cao.

3. Sac khéng day cho xe dién

WIRELESS
(INDUCTIVE)
CHARGING
OF ELECTRIC
VEHICLES

Sac khong day, con dwgc goi la sac cam &rng, khong yéu cau két ndi vat Iy cb dinh gitra thiét b sac va phuong
tién. Thay vao do, hé thong tao ra mét trudng dién tlr cuc b xung quanh mét dé sac,dworc kich hoat khi mét chiec
xe dién c6é moét miéng dém twong ng dwoc dat &trén no.

Phuong phap khdng day hién chi hoat dong tai mét sb dia diém thi diém dwoc chon va van chwa dwoc st dung
cho muc dich thwong mai. Vi du vé cac dw an thr nghiém sac quy nap bao goém sac khoéng day cho xe buyt tai
cac tram xe buyt & Bi, Blrc, Ha Lan va Vuong qubc Anh, cling nhw mét sé thir nghiém thi diém cho ngudi st
dung 6 t6 dién & Thuy Dién.
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CO BAN SAC 102: Giai thich cac mirc, ché do va loai sac xe
dién | Bac My Vs. Chau Au Céap sac va céac loai phich cam

4

LEVELS, MODES &

TYPES OF EV
CHARGING /

Ban d& bao gi& nham lan véi cac ché do, mirc dé va cac loai phich cdm khac nhau cha sac
xe dién? Ban khéng don doc, nhirng thuat ngie nay thwéng gy nham lan (ngay ca nhivng
ngwe®i lam viéc trong nganh E-Mobility!).

Pirng lo lang !. Bai dang nay c6 thé gitp ban hiéu cac dinh nghia va sw khac biét cla tat ca cac thuat ngiv sac EV
nay, ddng thdi so sanh gitra cac tiéu chuan Bac My va Chau Au.
Pé bat dau & cap rat cao:, diéu ban phai nhé |a:;

»"Mirc" sac duoc st dung dé phan loai cong suét, dién ap va dong dién danh dinh ca hé théng sac. Cé 3 mirc sac
EV khac nhau, dwoc dwoc xac dinh b&i SAE J1772.

»"Ché d6" sac dwoc st dung dé phan loai phwong thirc cung cép dién, Iap dat bao vé va giao tiép /diéu khién hé
thong sac. C6 4 ché d6 sac EV khac nhau, dwgc xac dinh theo tiéu chuan quoc té IEC 61851-1 .

»"Kiéu" sac duoc stir dung dé phan loai cac 6 cdm khac nhau st dung dé cung cép nang lugng trong hé théng sac.
Cé rat nhiéu, nhwng c6 3 loai két néi khac nhau dwoc dinh nghia b&i IEC 62.196-2 qudc té.

Trong bén dwéi phan, chiing ta c6 thé sau vao dinh nghia va sw khac biét cla tirng mire, ché dd va loai dau ndi sac EV
nay.

Hiéu cac "murc sac" khac nhau:

Society of Automotive Engineering (SAE) xac dinh cac yéu cau vé thé chét n6i chung, dién, thong tin lién lac va hiéu
suat cho hé thong EV st dung sac ¢ Bac My, nhu mét phan cua tiéu chuén SAE J1772. Dwéi day la cac mire sac khac
nhau dwoc ap dung tai thi trwong Bac M.
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Different levels of charging in North America: SAE configurations

* Supply from household outlet

* Make use of EV’s on-board charger
* 120V 1ph AC; 12-16A

7 v » Charging power: 1.4KW or 1.9KW

* Supply from household outlet or EV Charge point
* Make use of EV’s on-board charger

» 208-240V 1ph AC ; 12 to SO0A (Typ. 30A)

* Charging power: 2.5KW to 19.2KW (Typ. TKW)

* Supply from 208-600V 3ph AC

* Make use of off-board DC fast charger

* 400A (Typ. 60A)

* Charging power: up to 240KW (Typ. 50KW)

Dua trén cdng sudt, dién ap va dong dién dinh mifc, cdc mifc sac 8 Bac My dugc phan thanh ba loai:

» Cap dd 1: dé cap dén viéc sac tr cac 6 cdm 120V gia dung théng thwérng véi dong dién tdi da 12 hodc 15 A,
mang lai mtrc ti da cong suat 1,44KW hodc 1,92KW. O day phan tlr sac dang hoat d6ng ndm bén trong 6 to
(b6 sac trén xe cua EV).

»Cap do 2 :c6 thé tlr & cdm 240V hoéc tr bo sac EV chuyén dung (EVSE); Dién ap xoay chiéu & 240 V voi

cwdng do dong dién cuwc dai la 80 A va cong suat cuc dai la 19,2KW. O cap do 2 ciing st dung bo sac tich hop
cla EV.

»Cép do 3: Oday, bd sac & ngoai bo mach (cé nghia 1a bd sac trén bo mach ctia EV dwoc bd qua va tram sac
cung cép dién ap DC truc tiép cho pin thdng qua dau ndi DC, v&i cong suét tdi da la 240 kWw.

Hiéu céac “ché dd sac” khac nhau

Sau d6, Uy ban IEC 61851-1 vé “Hé théng sac dan dién cho xe dién” da xac dinh 4 Phwong thire sac. O' Chau
Au, cac ché dd nay la nhirng ché dd duoc st dung rong rai trén cac tai liéu ky thuat, bao céo va tai liéu quang
céo tiép thi khac nhau ctia E-Mobility.
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Different Modes of charging-

P— * AC Charging

* Un-safe - Not recommended lo use

\@-— * Regular household outlet
-

+ AC Charging

7<) _ " D * In-cable control and protection (IC-CPD)

* Limited to 3.7kW (16A) in residential use or

Outlet 2300) 7.4kW (32A) for industrial
_ * AC charging
= - f —— * Control, communications and protection functions

—— incorporated in the charge point (EVSE)
*  Wide range of charging : 3.7KW to 43KW

* DC charging

* Option of either CHAdeMO or CCS

) C"" , S * For public and commercial charging applications
o . ‘

*  Wide range of charging capabilities — over 150kW

» Ché& dd 1 (Ché& dd Schuko) dé cap dén 6 cdm sac gia dinh c6 cap kéo dai don gidn ma khong cé bat ky thiét bi
an toan nao & gitra. Mac du & cdm gia dinh dwoc bao vé bang cau chi, nhwng phan hdi ctia né rat cham khién ché
do 1 sac kha khéng an toan. N6 ciing bi cAm & nhiéu noi trén thé gi¢i (nhwng né dang dwo

» Ché& dd 2 cling dé cap dén viéc sac tr 6 cdm gia dinh; nhwng véi thiét bi diéu khién va bao vé dwoc I&p vao cap
(dwoc goi A IC-CPD=Thi tb b ov vadi ukhi ntrong cap). Ché d sac nay an toan hon nhiéu so véi
Schuko, tuy nhién céng suét sac sé bj gi¢i han & dinh mec t6i da ctia & cam (thwong 1a tdi da 10A @ 230V =
2.3KW).

» Ché& dd 3 dé& cap dén diém sac chuyén dung (EVSE) vé&i sw kiém soat va bdo vé thich hop. Day la ché do sac
dwoc st dung rdng réi trén toan thé gi¢i va & Chau Au, né c6 thé dao dong tir 3,8KW dén 22KW sac AC.

»Ché do 4 dé cap dén sac DC. B6 sac trén bo mach cta EV dwoc chay qua va tram sac cung cap dién &p DC
trwe tiép cho pin théng qua céac dau ndi DC.

Sac khdng day: C6 nhiéu dw an nghién cteu va chirng minh khai niém (PoC) vé ché do sac khéng day; nhwng nd
van khong dwoc ban rong réi trén thi tredng.

23



Hiéu cac "loai" dau néi sac khac nhau

Ca Bac My va Chau Au (va phan 16n thé gi¢i) déu siv dung thuat ngl “loai” dé& phan loai cac dau néi khac nhau
lién quan dén hé thdng sac AC. Tiéu chuén quédc t& IEC 62196-2 cung cap cac hwéng dan cho tieng 6 cam

va phich cam AC .; va IEC 62196-3 cung cap hwéng dan cho dau néi DC.

EV charging connector types : IEC 62196-2 & 3

AC Conneclors

Type 1 / SAEJ1772 Type 2 /| MENNEKES Type 3 / SCAME

DC Conneclors

—‘ e/ cos- e cos 2

AA / CHAdeMO

Tesla

Connector
(both AC & DC)

Pau néi AC - theo dinh nghia cta IEC 62196-2:

» Loai 1 - bd ghép xe mét pha - phdn anh cac théng sb k¥ thuat ctia phich cadm 6 té SAE J1772 / 2009;

con duoc goi la phich cdm / 6 cam "Yazaki"

» Loai 2 - bo ghép xe mdt pha va ba pha - phan anh théng sé kj thuat phich cdm VDE-AR-E 2623-2-2;

con dwoc goi la phich cdm / 6 cdm "Mennekes"

» Loai 3 - bo ghép xe mot pha va ba pha cé clra chép - phan anh dé xuét ctia EV Plug Alliance; con dwoc

goi la phich cdm / 6 c&m "SCAME"

Pau néi DC - theo dinh nghia cta IEC 62196-3:

» C4u hinh AA: Pay khdng phai gi khac ngoai dau ndi “CHAdeMo” phd bién. N6 chi yéu dwoc st dung

& Nhat Ban, Hoa Ky va phan 16n chau Au - noi hé théng sac tuan theo tiéu chuan IEC 61851-23.

»Céu hinh BB: Cau hinh nay chi yéu duoc st dung & Trung Quédc, danh cho céac tram sac tuan theo tiéu

chuédn GB / T 20234.3 clia Trung Québc.

» Cau hinh CC & DD: chwa duoc xac dinh; ching danh cho viéc mé rong cac dau ndi DC trong twong lai.

» Cau hinh EE (CCS-1): khéng c6 gi khac ngoai dau néi CCS két hop bd ghép Loai 1.

»Céu hinh FF (CCS-2): la sw két hop cia CCSvoicacdau nbiLoai-2.Trong thoi gian gan day,dau nbi CCS2
nay da tré nén pho bién & Chau Au; va hau hét cac nha san xuat 6 té6 EV déu diéu chinh CCS2 thay vi

CHAdeMo.
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CO BAN SAC 103: Biét sw khac biét gitba Tram sac
EV, biém sac & O cam sac | Tu’o’ng tw v&i tram xang

R 8

FASTAG , | FASTDC , FASTDC 4
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Charging Station __ ' Gas Station
10N o |

| 17 PO L 2

Cé4c thuat ngir nhw Tram sac, Diém sac, Clra hang sac va EVSE dwoc st dung thay thé
cho nhau - khéng chi b&i mét Ngwo l4i xe EV trung binh; ma con bO’I nhiéu chuyén gia
E-Mobility. Cé phai tat ca chiing déu cé nghia giéng nhau? Chéc chan khéng!.

Dién dan Giao thdng Bén virng (STF) do Uy ban Chau Au tao ra dwa ra cac hwéng dan rd rang cho ting diéu
khoan nay. Bai bao nay cé thé giai thich 'dinh nghia' va 'sw khac biét' véi sy twong dong vé tram xdng Vs tram
sac.

BE SAC EV (= TRAM XANG)

Tram x&ng 1a noi ban co thé tim thay mot hoac mot s6 may bom xéng / dau diesel. Moi ngudi st dung cach hiéu
twong tw cho 'tram sac' - dieu nay khéng dung .Vi tri cé mot hoac mot so tram sac nén dwoc goi la 'khu sac';
khong phai nhw mét 'tram sac' !.

66 Theo dy ban chdu Au STF, nhém sac duoc dinh nghia la: mét vi tri /dia chi/ toa d6 GPS véi mét nha diéu
hanh diém sac CPO 99

Diéu quan trong ciing can lwu y 1a: tt c& cac tram trong mét 'nhém sac' cAn dwoc van hanh béi mét CPO duy
nhat. Gja st tinh hudng mot bai dau xe co6 8 tram, trong dé 5 tram do CPO sb 1 van hanh va 3 tram con lai do
CPO sb 2 van hanh. Kich ban nay nén dwoc coi la vi tri ctia 2 nhém sac.

TRAM SAC (EVCS) = MAY BOM XANG

L&y vi du twong tw vé tram xang: 'tram sac' twong dwong véi mot may bom xang (van cé thé cé nhiéu voi tiép
nhién liéu twong dwong v&i nhieu 'diem sac").

66 Hjnh nghia ciia STF cho 'tram sac' la: Mét déi twong vat ly véi mét giao dién ngwoi ding. 99
Tram sac la dbi twong vat ly dwgc dé cap co chiva giao dién nhan dang ngwdi dung (Ul) chung cho mét hodc
nhiéu diém sac.
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EVSE / PIEM SAC = ONG DAN XANG/DAU

Mot diém sac (con duwoc goi la EVSE - Thiét bj Cung cép Xe dlen) tvong duo’ng véi mot bng tlep nhién liéu. Diém
sac cung cap nang lwong cho 6 td théng qua mét hodc nhiéu dau ndi, nhwng mai 1an chi cé thé st dung mot dau
ndi.

66 Mot diém sac duoc xac dinh bdi: thiét bj cung c&p EV, sac mot chiéc xe tai mot thoi diém. 39

PAU NOI /0 CAM = KHOA XANG/DAU

odd

Dau nbi /6 cam la giao dién vat ly ctia diém sac két ndi véi xe dién qua d6 dién du’o’cjo%an phdi. Dau ndi nay c6
thé 1a mot 6 cdm, cap, pantograph va tham chi [a mét tAm cdm ng.

Lwu y: thdng thwdng, moi dlem sac s& chi co mét dau n0| / 6 cdm; nhung né khéng phai la bat budc. Vi du: cé thé
c6 mot diém sac véi 2 6 cdm - dwoc phép sir dung, mién la ca hai khong hoat dong cing mét luc (khong pha| sac
hai 6 t6 cung mot luc). biéu nay twong tw nhw chi cé mét ong khi sé hoat dong (tlep nhién liéu) tai moét thoi diém,
mac du cé thé cé nhiéu 6ng xuat hién trén thuc té.

Outlet-1

Hinh trén cho thay: 1 Tram sac v&i 1 diém sac; nhwng vai 2 dau ndi (Schuko va Cap loai 2)

TONG KET:
» Mot bé sac co thé chira nhiéu tram sac tir cing mot CPO.
» Mot tram sac (EVCS) c6 thé chira nhiéu diém sac (EVSE).

» Mét diém sac (EVSE) c6 thé chira nhiéu dau ndi / 6 cdm; nhuwng mbi diém sac, khdng nhiéu hon mét
trinh két ndi cé thé hoat dong tai mot thoi diém.
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A charging pool can contain
several charging stations

A charging station can contain
several charging points

A charging point can contain
several outlets

. =

Only one outlet of a charging
point can be active (used for EV

charging) at a time

-h“----- -.---h-.;;:- - -.l
1 charging pool;

3 charging stations;

6 charging points;

12 outlets.
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Charging Station
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PC: Né&n tang Kién thirc Ha Lan v& Co sé ha tang Sac Coéng cong (www.nklnederland .nl).
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CO BAN SAC 104: Sac xe dién & dau? | Cac diém
sac trong nha ban cong céng va cong coéng

Nhiéu ngudi cho rang kho tim dugc diém sac cho xe dién. Nhwng s& lwgng cac tram plug-in da téng 1én nhanh
choéng trong nhifng ndm gan day. Hon 190.000 vi tri sac cong cOng hién co6 san trén khap chau Au hay noi
céach khac 1a chi 7 6 td cho moi diém sac. (ngudn: Co quan Giao théng & Mbi trudng EU)

Céc diém sac cho xe dién thwdng dwgc phan loai theo mirc do dé tiép cin clia chiing ddi v&i ngudi lai xe. Cac
loai di€ém sac chinh thudng dwdc xac dinh la tw nhan, ban cong cdng va cong cdng.

DPiém sac tw nhan / dan dung

L 3
G P

Céc diém sac tw nhan / trong nha dworc tim thay trong nha va co s& kinh doanh. Ching bao gém hép sac
chuyén dung hodc phich cadm gia dung théng thuwdng. Sac tai nha 1a mét lwa chon don gidn cho chi sé hiru xe
dién, vi khéng can déng ky hoadc phi thanh vién dé truy cap diém sac. Viéc sac riéng ciing xay ra khi cac céng
ty I&p d&t cac diém sac dé nhan vién st dung trong khuén vién kinh doanh.

Tw nhién, sac tai nha c6 xu huwéng phd bién hon & cac khu virc ngoai 6 hodc néng thén hon la cac khu v
lan can thanh thi, vi né yéu cau chi sé hivu 6 td phai cé quyén lui t&i nha dé xe riéng hodc co thé két ndi xe
dién v&i 6 cam gia dung. Tai cac thanh phé, noi ma xe thwdng dau trén duweng phd cong cong hay trong bén -
bai a6 xe cong cdng, nb 1a khé khan hon dé truy cap vao mot diém sac tw nhan.
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DPiém sac ban céng cdng

Céc loai dlem sac nay nam trén khu dat riéng, nhuwng ngudi dung bén ngoai co thé truy cap dwoec. Vi du nhw cac
diém sac nam trong bai dé xe thwong mai, trung tam mua s&m hoéc cac co sé gidi tri. Quyén truy cap vao cac
diém sac nay thwong bi han ché dbi vai khach hang hoac khach hang.

Céac nha mang thuéng coi cac diém sac la mot dich vu mién phi hodc mot co hoi dé quang cdo nén ho khéng tinh
phi dién nang st dung cta khach hang. Trong trwéng hop khéac, dién st dung dwoc bao gédm trong dw luat bai
dau xe cta khach hang, hoac I& phi st dung cho xe hoi - chwong trinh chia sé. Nhanh nhét - co' s& sac la ban
cong va, nhw tram xang truyén théng, dwoc xay dwng trén mat dat rieng nhwng mé clra cho tat ca nguwdi dung tra
tien.

biém sac cong cdng

Céc diém sac cong cong thwdng dwoc dat doc theo cac bai dau xe ven dworng hodc trong cac bai dau xe cong
cong Trong khi tw nhan hoac ban diém sac coéng coéng thwdng hop tuweng, co sé ha tang cbng cong thwdng bao
gdm ddc sac cuwe. Trong mét sé trudng hop, cac co quan tién ich ciia thanh phé cung cép cac diém sac nay.

Tuy nnién, chinh quyén dia phwong dang ngay cang dwa cac nhé} cung cép dich vy thwong mai vao hoat déng dé
tao diéu kién thuan lgi cho viéc xay dwng va van hanh co s& ha tang sac cong cong.
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O mot s thanh phd, cac diém sac cong cdng mién phi cho ngwdi st dung xe dién. Tesla cling cung cAp mang
lwéi cac diém sac nhanh trén khap chau Au dé cha sé hiru mét sé mau xe st dung mién phi. Nhirng diém sac
mién phi nhw vay dwoc thiét ké dé tao dong lwc sém cho nguwdi tiéu ding mua xe dién. Vé lau dai, néu phwong
tién dién tré nén pho bién hon, viéc sac mién phi cho xe dién c6 kha nang bién mat.

O nhirng noi khac, mot loat cac hé théng thanh toan dwoc str dung tai cac diém sac cong cdng hodc ban cong
cdng, cac phucmg thirc thanh toan va nhan dang khac nhau dép c6 thé thuc hién dwoc.Ngwoidung thuwong duoc
xac dinh bang thé théng minh va sau d6 dwgc tinh phi cho nguén dién thuwc té dwoc st dung.

Diéu nay c6 nghia la méi ngwoi ding can dang ky va git mot s thé thong minh tir cac nha khai thac khac nhau dé
c6 du diém sac. Trong céac trudng hop khac, nha cung cap dién dang ky cac phwong tién cu thé va cung cép cho
mdi phwong tién mét khoa nhan dang ky thuat sb. Cac phuwong tién da dang ky sau d6 dwoc nhan dang tai cac
diém sac ma ngudi st dung khdng can thé. Hé théng nay dwoc goi la ' cdm va sac .

Cac tuy chon ky thuat khac dé nhan dang nguoi dung bao gébm duéng day néng dién thoai, tin nhan van ban, 'cap
thong minh' c6 thé SIM tich hop, sé PIN va tham chi ca phim vat ly. D6i khi khach hang cé thé thanh toan truc tiép
tai diém sac (béng thé ngan hang hoac tién mat), hodc két hop véi chirng tir thanh toan phi gt xe. Ngay cang c6
thé thwc hién ca nhan dang va thanh toan bang cac (rng dung trén dién thoai théng minh.

Mét sb sang klen da co gang don gian hoa cac tly chon thanh toan da dang dwoc st dung & Chau Au. Ho dat
muc tiéu cung cap sé lwong diém sac ngay cang I&n cho tat c& nguoi dung xe dién bang cach hinh thanh lién minh
cac nha cung cip co s& ha tang sac va tao diéu kién cho ' eRoaming ‘. Biéu d6 khong khién chd s& hiru phai ludn
nam gitr mot sé thé théng minh tlr cac nha khai thac khac nhau. O cdp d6 Lién minh Chau Au, Chi thi vé Co sé ha
tang Nhién liéu Thay thé (EU, 2014) qui dinh bat budc phai truy cap tw do vao cac tram sac ciing nhw yéu cau gia
ca 'hop ly, dé dang va co thé so sanh rd rang, minh bach va khéng phan biét abi xi'.
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CO BAN SAC 105: Tai sao ban khéng nén sac xe dién
tai 6 cam dién trong nha

DO NOT USE
WALL OUTLETS ¢
FOR CHARGING &=

EV'S

HERE ARE THE REASONS WHY

Nhiéu ngwei méi lai xe dién cam thay hap dan khi cdm chiéc xe cia ho vao 6 cam trén
twong thong thwong cda nha dé sac. M@t s6 tai xe EV nhiét tinh cling mua cap sac twéng
giaré tr cac ctra hang trwc tuyen - de trdnh mua phai tram sac EV (twong doi dat).

Diéu nay hoan toan nén tranh. Sac xe dién cua ban tai 6 cdm dién trong nha khéng chi nguy hiém, cham
hon ma con khdng kinh té - trdi ngwoc véi nhiekng gi mot ngwei méi 1ai xe dién co thé nghi. Trén thwc te,
viéc sac trwec tiép tir 6 cam trén tworng bi cam theo luat phap & nhiéu novi trén the giéi.

Bai dang nay giai thich ly do tai sao sac tai cac ctra hang dién t& trong nha khéng phai la mét y kién hay !. B&i vi:

1. An toan: O cam trén twong khéng c6 du bao vé

O cidm twdéng duwoc st dung & Pire, Ao, Ha Lan, Tay Ban Nha va & nhiéu nwéc chau Au khac st dung Loai F, con
dwoc goi la 6 cdm ' Schuko '. Chang st dung ngudn 230 V va dong I&n dén 16 A. Tuy nhién, khi ching lién tuc
cung cap 230V x 16A trong th&i gian dai hon, ching néng I&n rat nhanh; cé thé dat khoang 100 d6 C, trong vong
chwa day nira gio.

O cém dién am twong tir cac nha san xuat khac nhau c6 thé c6 cong suét chiu nhiét dd khac nhau; tri khi ban 1a
mot the dién co trinh dd, khéng thé xac dinh cac pham vi nhiét d6 hoat dong an toan nay.

Khi 6 cam dién tiép tuc cung cap cong suat cao & nhiét do cao, sé cé kha niang xuat hién dwong biang

nhiét, thweng dan dén 'nguy co chay né'. Trong trwedng hop x&u nhat, & cdm va day két néi cé thé bi chay hoan
toan!
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mentioned below in the post.

,——""-___'_"-.-\ . . .

7z EB \ This (ICCB) is ok to use for short period

@&EN’,J time; but has all the other limitations
&

Mot sé nha san xuét EV cung cép cap sac twong cung véi viec mua 6 t6. Nhirng loai cap nay sé cé mot mach
bao vé' & gitra 6 cdm va o to (vé mat ky thuat, ching dwoc goi la sac Ché do 2). Tuy nhién, ban can lwu y rang
sach hwéng dan cia nha san xuat EV van goi chiing |a 'cap sac khan cap' va né chi dwec st dung theo
cach do.

+ Trickle :
When you cannot drive to a public
charging station due to low battery
you can charge the car by using the
Portable Charging Cable. (ICCB: In Ca
ble Control Box

tricity bills and electrical loads.
City~Type: Approx
\ 18 hours
Use household cur Cruise-Type: Ap
rent prox. 29 hours
4+ Can be charged
Domestic charging cable B .-

KONA Electric is equipped with an in-cable control box charging
cable that you con plug right into a normal woll socket

charging cable is intended for emergency use onl
Charging Time to 95%
19h for 39kWh battery / 31h for 64kWh

Mét sb nha san xuat EV cung cap cap sac twong cung voi viéc mua 6 t6. Nhirng loai cap nay sé co mét 'mach
bao vé '¢ gitra b cadm va 6 td (vé mat ky thuat, chung dwoc goi la sac Che dod 2). Tuy nhién, ban can lwu y rang
sach hwéng dan ctia nha san xuét EV van goi ching la 'cap sac khén cép' va né chi nén dwoc siv dung theo
cach do.

Ngay ca khi ban muén st dung cac loai cap 'sac khan cap' Ché do-2 nay, ban phai ludn tham khao y kién cla
the dién c6 chuyén mon aé klem tra va xac minh 6 cdm ma ban xem xét. Diéu can thiét 1a 6 cam dién dwoc
chon phai dwoc dau day tr cau dao (thiét bi bao vé) duoc Idp dat tai hé thdng dau day cla td cdng to dién cla
gia dinh.
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2. Sac cham hon: O cam trén twéng khéng thé cung cap da nang lwong

Mac di & cdm am twong Schuko tiéu chuan dwoc xép hang 1én dén 16A, dé an toan hon, nhiéu quéc gia chi cho
phép 6 cadm dién tai nha tdi da Ia 10A, chuyén thanh cong suét téi da (ly thuyét) chi 2,3KW .

Vi dy : Tesla Model 3 Standard Range v&i géi pin 55 kWh, sé can 23 gi¢» 45 pht dé sac day qua 6 cdm trén
twong. Nissan Leaf trang bj pin 40 kwWh sé& can 18 gi& 30 phat!

Vi vay, diéu quan trong 1a phai co6 mét tram sac chuyén dung cho gia dinh - ¢6 thé cung cip dién nang |én dén 22
KW (nhanh hon gan 10 1an so véi Schuko 2,3 KW). Ngay ca khi ban mua bé sac gia dinh 11 KW téc dé trung
binh, cting mét loai Tesla Model 3 Standard Range c6 thé két thic qué trinh sac sau 5 gi® - didu nay sé hoan
hao cho viéc sac qua dém.

3. Chi phi cao do that thoat nang lwong cao

Vé mat ly thuyét, cac 6 cdm dién trong nha c6 thé cung cap 2,3 KW (230V x 10A), nhung trén thuc té sé co ton that
dién nang rat Ién. Cap sac gilra 6 cam trén twdng va xe dién tao ra dién tr& doi véi dong dién chay qua chung.

Céc‘yé'u t6 chinhanh hwdng dén sy suy hao cta cép la: dwong kinh, chiéu dai ctia cap ciing nhu thoi gian va
nguon dién sac. Cap mdng hon, sé co dién tré& cao hon va todn that nang lwong do nhiét cao hon.

Ngoai ra, didu ban c6 thé chua biét |a: bg sac trén xe dién (bén trong xe dién) chi hoat dong & hiéu suét téi wu
tuy vao toc dd sac nhat dinh (dongdién). Mdi nha san xuat EV déu xac dinh cac yéu cau toc dd sac toi wu nay phu
hop v&i bo sac tich hop cla ho.

Vi dy: Smart EQ ctia Daimler hién thi mtrc tiéu thu nang lwgng khac nhau & cac tinh hudng sac khac nhau. Smart
EQ c0 b) sac tich hgp 22 KW sé cung cap 14,5 KWh cho pham vi 100 km khi né dwgc sac qua mot tram sac
chuyén dung; nhwng trong khi sac qua & cam trén twéng trong nha, cting mot chiéc xe sé yéu cau 20,1 KWh cho
pham vi 100 km- cha yéu do hiéu qua kém clia bd sac trén bo mach & dong sac thap.

%  Mdc mat nang lwong 5,6 KWh (20,1 KWh - 14,5 KWh) trén m&i 100 km |a dang ké; chuyén t6n that ning
lwgng nay thanh tien, mot nguwoi lai xe EV sac tir 6 cam trong nha sé mat 2.5 triéu moi nam, so va&i st dung
tram sac .(gia str 15.000 km di chuyén hang nam; gia dién 3K / KWh)

Tesla Model 3 Standard Range

( 55 kWh battery pack )

Time to charge: Time fo charge:
through 11 KW Wall box ~ 5 hours through wall outlet ~ 23 hours 45 minutes
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smart EQ smart EQ smart EQ

fortwo fortwo cabrio' forfour'
Engine/design Saparately excited three-phase synchronous mator
Caontinuous output (kW) 41
Max. output (kW) 60
Peak torque (Nm) 160
Combined alectrical consumption - 14.5-12.9 | 14.5-13.0 | 15.4-13.4

(kWh,/100 km), 22 kW on-board charger
at Wallbax

Combined slectrical consumption 20.2-18.0 20.8-18.6

(kWh/ 100 km), 22 kW on-hoard charger
at domestic power socket

Nguén: Anh chup man hinh t¥ Daimler Smart EQ media

Lwu y: 5 KWh / 100 km 1& mot mirc gidm dang ké& va Daimler Smart EQ khéng phai la EV duy nhét bj anh
hwdng;(Trén thuc t&€, Daimler rat can dam va minh bach khi hién thi n6 trén thdng céo truyén théng chinh thirc
clia ho);Cac nha san xuét xe dién khac khéng hién thi con s& nay, nhung hau nhw tat ca ho déu sé gdp van dé
twong tu khi sac tai cac clra hang dién trong nwdc cé cong suat thap.

4. Khéng c6 kha nang can bang tai va sac théng minh

Sy phat trién cda xe dién trong hién twong; Trong mot vai nam téi, sé cé ngay cang nhiéu xe dién trén moi con
phé. Néu tat ca cac EV d6 dwoc cam dé sac dong thoi theo cach khdng kiem soat, ching sé lam tang 'nhu cau
cao diem' trén lwdi dién , gép phan gay qua tai.

Vi vay né sé tré thanh mét nhu cau can thiét d& can béng lwong dién tiéu thu trong gia dinh, dac biét 1a trong
nhirng gi& cao diém. Nho cac tinh nang sac théng minh , hau hét cac tram sac hdp treo twdng hién nay cé thé
can bang tai cuc bd cta hd gia dinh mét cach thdng minh ( Can bang tai ), cho phép sac vao ban dém véi mire
gia ré (sac linh hoat / hen gi& / cham tré ) va ciing téi wu hoa tai & cap luwéi (V2G). Mot sb tram sac gia dinh
cling c6 thé tich hop cac tAm pin mat trdi va pin lwu triy cGia ban - cho phép s dung nang lwong bén virng mot
cach

li&n mach.

Khéng c6 tinh n&ng théng minh nao kha dung khi sac qua cac clra hang trong nwéc; cudi cung sé chi la khéng
thé cdm vao xe trong gi¢& cao diém !,

34



CO BAN SAC 106: Tim hiéu sw khéc biét gitra
kW, kWh & Ah ttr quan diém sac EV

Understanding
EV Charging

terminologies:

kWh Vs.

Equipment

Ah

Viéc chuyén déi KW va KWh la mét trong nhieng 16i phé bién rat dé mac phai,
ngay ca vé&i cac chuyén gia eMobility va cac nha bao EV thwéng mac phai! Sw
khac biét gitra kilowatt va kilowatt-gi® la gi? Nhipng thuat ngie nay thwc swco
nghia la gi? Ste dung KW & dau va KWh & dau la thich hop ?, dac biét la trong boi
canh cua xe dién.

Téi hy vong sé& lam ré nhixng nham |1&n nay bang cac vi du va mét phép loai suy dé hiéu. Ngoai ra, nham giai
thich mot phép do khac Ampe-gid (Ah) dwoc st dung kha phd bién dé mé ta dung lwong pin cla xe dién.

Sy khéac biét gilba KW va kWh la gi?

Thuat ngir “kilowatt” dé cap dén “cong suét” tire thoi, trong khi “kilowatt gio” dé cap dén nang luwong tich Idy.
Trong kich ban xe dién & sac, kW dwoc s& dung dé xac dinh hiéu suét ctia dong co( twong tw nhw 'HP - mé lyc'
trong dong co’ théng thwdng) va tbc dd bod sac. Trong khi kWh dé cap dén kich thwéc pin hoac nang lwong dwoc
cung cap trong mét phién sac( twong tw nhw lit hodc gallon nhién liéu ).

bay la mot phép twong ty don gidn va phi ky thuat:

Hay nghi vé mét ho boi, noi ban co thé thém / xa nuwéc & tbe d6 nhéat dinh. Vi vay, & day, tdc dd thém / thoat
nuwéc V véi tbng lwong nwdc ma bé boi dang chira tai thoi diém d6 1a sw khac biét gitra kilowatt va kilowatt-gic.

Bay gid, ching ta hay xem gidi thich chi tiét mot chat cho cac thuat ngir nay.
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KW (Cong suat) la gi?

KW (kW) diing dé chi cong suét, bang dong dién (1) tinh bang ampe, nhan véi dién ap (V) tinh bang von.
Céng suat (kW) = Dién ap (V) x Dong dién (A)

Vi du:

Néu mét diém tich dién cung cép dién ap dau ra 1a 230 V va & dong dién tdi da 1a 32 A, thi cong suét cuc dai cla
diém tich dién 1a = 230 (V) x 32 (1) = 7,360 Watt (Iam tron thanh 7,4 KW).

KWh (Nang lwong) la gi?

KWh-gi& (kWh) dé cap dén nang lwong, bang ndng lwong tinh bang kilowatt, nhan véi thdi gian tinh bang gid.
Nang lwong (kWh) = Coéng suat (kW) x Thi gian (Gio)

Vi du: Mét chiéc Tesla Model 3 Pham vi tiéu chuan cé chira géi pin 55 kWh va bd sac AC 11 kW trén bo mach sé
mét * khoang 5 gi® dé sac day, trong do:

N&ng lwong (55 kWh) = Cong suat (11 kW) x Thei gian (5 gi®)

O day, 55 kWh la nang lwong ma ban sé tra cho nha cung cép dich vu eMobility. Khi ban st dung bd sac 3,7 kW,
thoi gian sac c6 thé nhiéu hon khodng 4 1an; tuy nhién dbi véi khoan phi day da, ban sé van phai trd cho 55 kW.

* Trén day & nhirng con sb biéu thi; trong thwc té, quéa trinh sac day sé lau hon 5 gi® nay mét chit, vi ndng lwong
sac giam dan khi pin dat trén 80% trang thai sac (SoC). Tuy nhién, tram sac ciing c6 thé thay ddi téc dd sac dua
trén cac cau hinh sac thng minh khac nhau dworc thiét lap.

T6i hy vong s khac biét gilra kilowatt va kilowatt-gi& da rd rang hon bay gio; bay gi¢ gi®i thiéu moét thuat ngl lién
quan khac Ah (Ampere-gio).

Ampe-gi& la gi?
KWh dwoc st dung d& mo ta dung lwong toan bd hé théng pin, trong khi Ah (Ampe-gid) mé ta vé cac 6 riéng &
tao nén mot bo pin. Cac nha san xuat xe dién (EV OEM) hodc cac nha san xuat pin sé luén sr dung 'Ah’ dé mé ta

dung lweng cell.

Pay la don vi tich ldy ctia cong suat bang dong dién va ampe nhan véi thdi gian tinh bang gio
Cong suét (Q) = Dangdién (I) x Thei gian (gi®)

Nhwng, tai sao cac nha san xuét t& bao cung cép kich thwéc dung lwgng va ampe-gid clia ho hon la Watt-h ciia
chung t6i?

Nguyén nhan 1a do mét té bao pin ludn sac & 'dong dién khong déi' tr dung lugng trong dén hét dung lwong. Dién
ap cua te bao lién tuc thay ddi trong thoi gian dién tich tang ti gia tri nhé nhat den gia tri Ion nhat cta nd. Vi cong
suat bang dong dién nhan vai dién ap (P =V x I), nén cong suat tirc thoi cta té bao ciing lién tuc thay ddi trong
qua trinh sac hodc xa, mac du dong dién khéng déi. D4 1a Iy do tai sao cac nha san xuét dé dang mé ta dung
lwong clia pin theo ampe-gi®, loai bd bién dién ap.
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CO BAN SAC 107: Ly do tai sao mét sé bd sac nhanh lai
cat & 90% SoC | C6 phai n6 dé ngan chan sw suy giam tuoi
tho cua pin khéng?

m LTE ||
A 0" T 2 Bjorn . 1206 2148/
STOP CHARGING

Supercharging

Time Remaining

15 min

26 kW 385 km/hr +71kWh

00:48:38:05

<7 Charge Current <] Scheduled Charging Pald Supercharging

23.0° % 23.0° 4 n

Auto

Ban c6 thé nhan thay rang mét sé bd sac nhanh DC cat giam murc sac ctua chiing & mirc 95%; mét sé6 tham
chi & mrc 90%. Tai sao ho lai nhw vay? Pin cta xe dién c6 bi héng néu ban dé ching sac nhanh dén 100%
khong ?.

Céau tré |07 don gian 1a: Khong, khong phai tat ca! C4c trinh diéu khién EV chi la suy doan rang gi¢i han nay da
dwoc thiét 1ap vi ¢ thé khong tét cho pin khi sac dén 100 phan tram.

Vay tai sao mot s6 bo sac nhanh chi sac dugc dén 90% trong tinh trang pin va bj ngat? Bai viét nay co thé gitip
ban hiéu ly do dang sau.
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Ly do 1a 18 thweng & cudc séng; khdong ky thuat!

Khi ban két néi mot chiéc xe dién voi bd sac nhanh, n6 thwdng sé mat mét lwong dién nang sac cao lén dén
khoang 70-80%; sau do, nguon dién sac bat dau gidm manh xuéng mdc thap hon, thap bang mét tram sac ACdich
théng thwong tai nha / van phong.

Vi vay, ngay ca khi ban da két ndi voi bd sac nhanh, EV sé chi sac & téc d6 khoang 20 kW sau mét phan tram nhét
dinh cta pin SoC (trang thai pin). Vi vay, mot s6 nha khai thac diém sac thdng minh da cat dién & nhirng gi¢i han
nay, dé ho cé thé giai phong bé sac cho ngwei khac thwe sw can sac nhanh .

Vi du, chang ta hay nhin vao dwdng cong sac cla Audi e-tron Quattro 50 (PC: Fastned).

Audi e-tron Quattro 55

50 kW charger = 175 kW charger

175 ‘

125
100

75

Charge speed (in kW)

50

25

Battery % (SoC)

}4- —————————— Bl oo e r}« ~15 mins ->{

(approx.) (approx.)

Trong dudng cong sac & trén, ban cé thé thay rang EV sac khoang 150 kW cho dén khi dat 80% SoC cia pin
(trong vong 20 phut); tir d6 toéc d6 sac gidm dang ké va mat khoang 15 phut niva dé dat trang thai sac 100%.

Mat khoang thdi gian dé sac tir tréng dén 80% SOC so vé&i sac tir 80 dén 100% SOC. Nguwei diéu khién EV
ciing c6 thé str dung diém sac dich sau th&i diém nay. Do d6, viéc tiép tuc sac dén mirc 100% la khdng
hop Iy vi sé 1ang phi thei gian ca moi ngwei, ké ca nhivng ngwei khac dang ché str dung bé sac nhanh
va quan trong la cta ban.

N6 cling dang lam ndi bat réng plug-in hybrid ( PHEV) cé khad n&ng sac nhanh nhw Mitsubishi Outlander, do d6
chi nén bam vao cac diém sac dich, do d6 giai phéng bé sac nhanh cho nhirtng ngudi lai xe dién trong ldc voi
vang.

E)leu gi xay ra néu ban van sac t&i 100%? N6 sé khéng &nh hwdng
dén pin?

Vé mat ly thuyét, co, khong bao gio' la mot y tuéng hay khi sac bt ky pin nao lén dén 100%, vi n6 c6 thé anh
huong dén tudi tho cla pin. Pin Lithium-ion khong thich dwoc gilr & dién ap cao trong thoi gian dai, vi vay diéu
nay sé lam ting tbc do suy gidm cla ching; va téi luén dé xuat 80% la pham vi téi da.

Tuy nhién, hé thong quan ly pin (BMS) hién dai trén cAc loai xe dién méi hon c6 mdt meo nhd dé xt ly van dé
nay. HAu hét cac EV hién dai déu cé bo dém SoC & gidi han cao va thap hon, theo d6 chung git» mot sbé dung
lwong thye cla té bao & murc dy trlr va khong bao gi¢ st dung bé dém SOC phia trén dé ngén té bao bj sac
qua murc; va bé dém SOC thap hon ngan nglra sw suy gidam do phéng dién qua murc.
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‘Actual battery range

Prevents cells from being ’ L Prevents cells from being

over-discharged over-charged

Vi vay, khi bang diéu khién cta xe cho ban biét rang n6 da dwoc sac day 100%, thuc té 1a bd pin cé thé chi nam
trong khoang 80-90%:; Diéu twong tw cling xay ra dbi véi phan dwdi cta pin, khi bang diéu khién hién thi 0% pin,
SoC thuc té cla pin sé vao khoang 10-20%. Hinh &nh duéi day cé thé gidi thich né ré rang hon.

Bat Sts: AHr= 66.50 SOH= 100% Hx=102.13% 0.00V 0.00A i3
(AZED-119521) 0do=11,755 kun 147 OCs & 139 L1/L2s

20
mi na’ava!mn =4 0?4
Temp C=31.9 288 2

¥0_38.80 en
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o
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.
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WIFI NC

15/09/2016 A e

Nissan Leaf dashboard showing 97% Actual measurement on battery pack showing 80.2%

Nhwng diéu quan trong can lwu y 1a bd d&@m SoC trén & dwédi nay khéng phai lic nao ciing giébng nhau; né
thay ddi theo tudi tho ctia pin. Day 1a Iy do chinh tai sao khéng nén tang t6i da 100%, bi vi trong EV cii, khi bang
diéu khién hién thj thwc té ciing c6 thé gan day - diéu nay khong tbt cho pin.

‘Actual’ battery range
!

New battery

Mid-point life . Butter ‘Buffer

End-oflife | . I

Két luan:

Cac nha khai thac diém thu phi dirng thu phi ¢ mirc khoang 90% khdng dang trach; nhwng dé dwoc danh gia
cao. Trén thyc te, tbi tham chi sé di xa hon bang cach thém cac han ché bo sung bén dwéi.

>

>

>

tiép tuc gidm gidi han sac nhanh xuéng 85% hoac 90%.

dwa ra cac hinh phat quéa thdi han cho bat ky ai dé xe ctia ho cam dién khi sac xong
cam plug-in hybrid (PHEV) s dung bd sac nhanh vi chiing khdng thé s& dung gan hét muc.

Ngoai ra, t6i s& co it nhat mot THONG BAO tai bat ky tram sac nao c6 chira bd sac nhanh c6 thé dwoc s
dung b&i PHEV, BEV nhé hoac EV thwc sw can sac dén 100% SOC.

Nhu cdu co s& ha tang sac khéng ngirng phat tnen va khéng thyc té néu tiép tuc bd sung cac bd sac nhanh;
Neu chung ta (ngudi lai xe EV) tuan tha cac quy tac co ban nhw trén, moi nguwdi déu co thé st dung co’ s& ha
tang bod sac nhanh cé s8n moét cach hiéu qua.
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SAC THONG MINH 101: Xe dién ngay cang ting sé pha hay
lwéi dién va co sé ha tang: C6 diung khéng?

INCREASING ELECTRIC VEHICLES WOULD
DESTROY POWER GRIDS: IS IT TRUE?

Viéc str dung 6 at cac phwong tién giag thong chay bang dién mang lai nhiéu lgi ich, bao gém giam lwong
khithai CO2; ma con gay ra nhwng lo lang vé co s& ha tang Twoi dién hién co va cach thirc lwéi dién sé
rng phé vé&i nhu cau dién nang ngay cang ting, dic biét 1a trong nhivng gi® cao diém !.

Chang phai tat ca i chling ta déu nghe thay nhrng cau nhw:* “Xe dién khong thuc té” va “xe dién ngay cang tang
sé pha hly co s¢ hatang va lwoi dién hién co? . "Nhirng tuyén bd nay co dung khong 2. Bai bao nay c6 thé tra
I&i ho bang cac di¥ kién tir cac thtr nghiém va nghién ctru khac nhau (Ngudn: IRENA - Co quan Nang lwong Tai
tao Qudc teé) duwoc thwe hién trén toan cau.

EV sanh hwéng dén cong suét va nhu cau dién

Néu céac xe dién dwoc sac dong thoi theo cach khang klem soat, ching c6 thé lam tang nhu ciu cao diém trén
lwai dién, gop phan gay qua tai va nhu cau nang cap & cap do phéan ph0| Tai thém tham chi co thé dan dén nhu
cau nang cap cong suat phat dién (hoac it nhat |a trong hd so chi phi sén xuét phai thay doi).

Dwéi day la ba tac dong chinh ctia EV dbi véi hé théng dién va lam thé nao dé giam thiéu nhirng tac déng nay:

1. Cung sé& tang Ién; nhwng rat han ché va cé thé quan ly duoc:

»Trong kich ban di chuyén 100% dién cho chau Au ,nhu cau nang lugng cla xe dién co thé chiém khong qua
10% dén 15% tong san lwong dién. Tuy nhién, viéc tich hop lwdi dién EV c6 thé dan dén cac van dé vé ngudn

dién tai dia phwong véi lwong EV ngay cang tiang (ngudn: Eurelectric, 2015).

»Néu tat ca 2,7 triéu 6 t6 & Na Uy |a EV ,ho sé chi st dung 5-6% san lwong thiy dién hang ndm cla dat nuwéc
(BoA / ML, 2018a).

»Trong kich ban 25% di chuyén bang dién cho Dirc,,10 triéu EV vao nam 2035 sé& din dén murc tang tiéu thy
tong thé chi 2,5-3% (Schucht, 2017).

» Néu tat ca cac phwong tién van tdi hang nhe & My déu chay dién thi ching sé& chiém khoang 24% téng nhu

cau dién cta ca nwdc. Phan tich dwdi day clia Vién Nang lvong, Austin cho thay tac dong cta cong suét lwéi dién
cla Golden State doi voi kich ban 100% xe dién & California.
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Electricity Demand with Ideal Vehicle Charging2

Gigawatts [GW] 100% Electric Vehicles =
100 : — 8
Texas California =
=
80 ITntal “EP?_:?W [10}._&:‘23:] g
E
B0 B
= mam B A E
40 E
.

20 =]
= Electricity needed for EVs #== Electricity needed for EVs § 72
0 . Existing demand in TX*® = Existing demand in CA® %

0 4 8 12 16 20 24 0 4 8 12 16 20 24
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2. Tac déng dén

) nhu cau cao diém c6 thé I&n hon nhiéu; nhwng c6 thé dwec giam thiéu
bang cach phan phoi

i théng minh:

Mb hinh héa xe dién & New England cho thy ty 16 25% xe dién trong hé théng dwoc sac theo kiéu khong kiém
soat sé lam tang nhu cAu cao diém Ién 19%, doi héi dau tw dang ké vao cong suét lwéi dién va may phat dién.

Tuy nhién, bang cach ting tai vao cac gid budi tdi, mrc ting nhu ciu cao diém cé thé giam xudng tr 0% dén 6%.
va chitinh phivao gi¢r thdp diém c6 thé tranh dwoc bat ky sy gia tang nao vé& nhu cau cao diém .

Trong kich ban 10 triéu EV cho Vwong quéc Anh vao nam 2035, nhu cau cao diém vao bubi tbi ting 3 GW néu
sac khong kiém soat, nhwng chi tdng 0,5 GW néu sac théng minh. Thi nghiém dwéi day do Mckinsey thuc hién
tai 150 ngbi nha cho thay viéc dinh hinh laidwéng cong phu tai ¢é thé lam gidm nhu cau lwéi dién cao diém xubng
gan 50%. (tlr + 30% nhu ciu cao diém dén + 16%).

Biéu d6 dwéi day co thé dwa ra woc tinh trén toan thé gidi cho ndm 2040:

THE CASE OF SMART CHARGING
Peak load avoidance versus standard charging of electric vehicles (EVs), worldwide projection for 2040

EV fleet consumption profile during working days capacity reduction through smart charging
standard charging /
<ulE ®

VAR 1
£\

=]

110 gigawatts
of savings with
500 million EVs

110 GW to 37,000 of today's
average wind turbines

@ ENERGY ATLAS 2018 /IEA
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3. Tac déng dén lwéi dién phan ph0| dia phwong ciing c6 thé dang ké; nhwng tinh ning
sac thong minh da giam thiéu no:

» Xcel Energy, Colorado & Hoa Ky da chirng minh rng 4% may bién ap phan_phéi c6 thé bj qua tai voi
murc tham nhap thi tredng EV 1a 5% néu viéc sac phu hop voi thoi gian tai cao diem (Xcel Energy, 2015).

» "Duw an Pai 16 Dién cua tdi" & Anh xac dinh nhu cau nang cap hé thdng phan phbi 32% vé&i 40-70% thj
phan 6 t6 dién (EA Technology, 2016).

» O birc , viéc sac "ngu ngdc” déi véi cac EV dwdi 10 triéu EV vao nam 2035 sé dan dén viéc tdng 50% chi
phi lwéi dién ha él‘p va may bién ap , trong khi viéc cao téi wu héa bang cach sir dung sac théng minh sé tranh
dwoc cac khoan dau tw nay (Schucht, 2017) .

EV Tac dong dén co s& ha tang lwéi dién

Viéc sac dién bang xe dién ciing sé anh hwo’ng dén co sé ha tang lwdi dién phan phéi; do d6 sé doi héi dau tw
cho viéc mé& réng lwéi dién. Pham vi dau tw vao luéi dién (vé cap va may bién 4p) sé can duoc thyc hién &
mot vi tri nhat dinh sé& phu thudc it nhat vao cac thdng sb sau:

» S téc nghén: chang han nhw trong mang lwéi phan phéi cuc bo trweéce khi trién khai bat ky EV nao.

» Hé so déng thoi: dwoc ap _dung dwa trén quy mo cua tirng lwdi dién phan ph0| Yéu tb ddng thoi / hé sb do
xac suat ma mot thiét bi cu the sé can dwoc bat cung lac véi mot thiét bi khac. M&i nha didu hanh hé théng
phan phéi déu xem xét mét yéu t6 dong thdi khac nhau.

» Dic tinh tai: vi duy, tAc ddng cua viéc sac EV khong kiém soat sé cao hon & nhirng vi tri cé ty 1& swéi dm
dién cao (do d6 dan dén tang cwong lwoi dién cao hon). Nhuwng néu sac thong minh dwoc st dung & nhirng vi
tri nhw vay, né cé thé dwoc bao gdbm véi hé théng gia cb lwéi dién thp hon so véi nhivng vi tri khdng st dung
hé théng swéi bang dién, vi cac luéi dién cuc bd dwoc dinh kich thwéc cho cac dinh cao hon.

» Céc tai san phat dién dwgc két ndi & mirc dién ap thap : vi du, viéc tich hop phan I6n dién mat troi dwoc
két n6i @ mirc dién ap thap co thé dwoc tao diéu kién thuan loi voi sac thong minh, trong khi & nhirng vi tri
khoéng cé hoac rat thap lvgng dién mat troi, EV c6 thé lam tang cang thang lwéi dia phwong.

» Gid¢i han ma Iwgi va cac quy dinh khac: vi du, ma lwoi dién quéc gia xac dinh cac rang budc vat ly vé ca
sw bién ddi dién ap va tan s6 ma cac nha dleu hanh hé théng phan phdi phai ton trong va dau tw vao viéc gia
cb lwéi dién néu cac gidi han cu thé ctia qudc gia nay bi vuot qua do sac EV.

Dé tom tat béng cau trd 1&i thang than cho tiéu dé : C6, mirc dd anh hudng c6 thé c6 ddi véi nhu cau
cao diém va co s& ha tdng Iwéi dién |a khong thé tranh khéi, nhwng c6 thé dwec gidm thidu véi tinh
nang sac théng minh!
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SAC THONG MINH 102: Sac théng minh V1G, V2G va V2H
V2B [ V2X la gi? | Tich hop xe dién vao lwéi dién

INTEGRATING ELECTRIC
VEHICLES INTO THE GRID

WHAT ARE
VIG, VZ2G AND
VZH/B SMART

CHARGING?

PROBLEMS DO
THEY SOLVYE?

Tang cu’o’ng van chuyen bang xe dién, do do6 ganh nang ma chung co thé mang lai cho
lwéi dién va co sé ha tang truyén tai la khéng thé tranh khéi!

Tuy nhién, mirc dé tac ddng tiéu cwe dén nhu cau cao diém va co s& ha tang lwéi dién co
thé dworc giam thieu bang cach tich horp xe dién vao lwéi dién thong qua sac thdng minh.
Néu dwoc sac mét cach thdng minh, xe dién khong chi cé_thé tranh gay thém cangthang
cho lwéi dién dia phwong ma con cung cép céac dich vy dé |ap day khoang tréng vé tinh
linh hoat ca & cap dia phwong va cap hé théng.

Bai viét nay c6 thé cung cap tbng quan vé cach hoat ddng cla cac trién khai sac théng minh nay va cach EV c6
thé& gilp cai thién dwdng cong phu tai cuc bd, tranh dau tw vao cong suét phat dién dat dinh cting nhw giam thiéu
nhu cau gia cb lwéi dién.

Cac muwrc do tich hop Xe véi lwoi:

C6 thé thuc hién cac hinh thire khac nhau ciia viéc trién khai sac théng minh tich hop gitra phwong tién véi luéi
dién - dwa trén co s& ha tang sac va sw san long ctia khach hang. Theo nghia réng, sac théng minh cho xe dién
c6 thé dwoc chia thanh 5 dang: Sac théng minh khéng kiém soét, Diéu khién co ban, V1G - Diéu khién mot
chidu, V2G - Xe vao Iwéi va sac hai chiéu V2H / V2B / V2X .

Lwu y: Quan ly tai cuc bd (LLM) va can bang tai hoat déng / tinh cla cac tram sac la khac nhau; bai viét nay tap

trung vao cac tinh hudng sac théng minh khi chu ky sac c6 thé bj thay déi b&i cac sy kién bén ngoai va EV
tich hop hiéu qua véi toan bd hé thdng dién trong lwdi dién.

Types of VGI Smart Charging

=

V1G = Unidirectional controlled charging V2H/B = Vehicle-to-home/-building
Wehicles or charging infrastructure Vehiclas will act as supplement
adjust their rate of charging é power suppliers to the home

V2G = Vehicle-to-arid
Smart grid contrels vehicle charging and
returns electricity to the grid

Nguén: IRENA - Co quan Nang lwgng Tai tao Quéc té
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1. Khéng kiém soat nhwng c6 tinh ndng sac théng minh theo thi gian
st dung:

Hinh thire sac théng minh don gidn nhat la téi wu hda thdi gian st dung - khuyén khich nguwi tiéu dung tri hodn
viéc sac tlr thdi gian cao diém dén thap diém.

Viéc trién khai sac thong minh téi wu héa thdi gian nay twong dbi don gidn, khéng can bat ky sy kiém soat nao tw
cé}c bén Iié’n guan bén ngoai. Tuy nhién, né,du’c_yc chirng minh la twong déi hiéu qua trong viéc tri hodn sac EV cho
den gio thap diém & mdc tham nhap EV thap.

Thi» nghiém duéi day dwoc thue hién bdi Mckinsey & My cho thay rang viéc toi vu hoa thoi gian st dung thong
minh vao gitra dém da lam gidm nhu cau lwdi dién cao diém xudng gan 50%. (ttr + 30% nhu cau cao diém dén +
16%).

2. Sac dworc diéu khién mét chiéu (V1G):

V1G dé cap dén viéc sac dwoc diéu khién mot chiéu trong d6 cac phwong tién dién hodc co' sé ha tang sac diéu
chinh toc d sac clia chang dwa trén tin hiéu diéu khién tlr ngwoi van hanh lwéi dién.

M& Giao thirc sac thong minh (OSCP) két hop véi OCPP tao co s& di doan 24 gid vé kha nang san co tai dia
phwong cia moi khu virc cho Nha diéu hanh diém sac. Sau d6, CPO sé phu hgp v&i cau hinh sac cla cac
phwong tién dién trong gi¢i han kha nang hién co.

3. Sac théng minh hai chiéu V2H / V2B / V2X:

Phuwong tién dén nha (V2H) hoac phuong tién dén cong trinh (V2B) hoac phwong tién dén moi thir (V2X) thuéng
khéng anh hwéng trwc tiép dén hiéu suét lwdi dién. nhung tao ra sw can bang trong méi truéng dia phuong.

EV duoc sir dung nhw mét ngudn cung cép dién du phong cho khu dan cw trong thai gian mét dién hoac dé tang
kha nang tv tiéu thu nang lwgng dwoc san xuat tai chd (tranh tinh phi theo yéu cau).

Khong giébng nhw cac gidi phap V1G trwdng thanh hon, V2X van chua dwoc triép khai trén thj treong, ngoai Nhat
Ban, noi cac giai phap V2H thwong mai da c6 tir nam 2012 nhw mét giai phap hé trg’ trong trwdng hop mat dién.
(dac biét la sau tham kich Fukushima).

4. Xe ndi lwdi hai chiéu (V2G):

Phuong tién ndi lwdi (V2G) tién xa hon mét buoc so vai viec kiém soat nhu cau dién (V1G) cla ho va st dung
sac hai chieu (khong) dé ty tiéu thu (V2H / BX). Vi V2G, cac phwong tién dién c6 thé dwoc trang bi dé thwc sy
cung cap dién cho lwdi dién.

Nha diéu hanh hé théng truyén tai / tién ich c6 thé san sang mua nang lwong tir khach hang trong thoi gian c6
nhu cau cao diém va / hodc st dung dung lwong pin EV dé cung cap céc dich vu phu tro, chdng han nhw can

béng va diéu khién tan s6, bao gom diéu chinh tan sé chinh va du trir thie cap. Do d6, V2G trong hau hét cac tng
dung dwoc coi la co gia tri thwong mai tiem nang cao hon V2B hoac V2H.

Unidirectional (V1G) Vs. Bidirectional (V2G)

Level of flexibility they can provide

VG 5 VaG

1 }\ Power Range

for

\KL grid services

—=

Charging

EV Charging Power demand (kW)

Discharging
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Dwéi day 1a tdm tat vé tAt ca cac céch trién khai sac théng minh dworc giai thich & trén:

Khong bi kiém soat,
nhwng c6 téi wu héa
thei gian str dung

Thay dbi hinh thirc sac ti thoi gian
cao diém sang thap diém.Khoéng
kiém soéat (bat / tat sac don gidn dwa
trén thoi gian)

Lam gidm nhu cau s dung
cao diém.

Piéu khién mét
chiéu (V1G)

Tang va gidm tbc do sac (hién tai) dwa
trén dw b&o nhu ciu thei gian thuc tir
DSO

Gilp quén ly tdc nghén
lwgi dién

Xe hai chiéu dé-
nha/tdanha/bat cw
thie gi (V2H / V2B / V2X)

EV dwoc st dung lam nguoén dién
dan dung trong th&i gian méat dién;
va / hoac tang kha nang tw tiéu
dung cuta gia dinh / tda nha.

Khong chi gidm nhu cau s dung
cao diém ma con gidm nhu cau
cobng suét lwdi tdng thé cho mot
ngbi nha / tda nha.

Xe ndi lwéi hai chiéu
(V2G) va xe néi lwéi
(G2V)

EV dwoc trang bi dé cung
cap dién tré lai lwoi dién

Cung cap s linh hoat vé& cong
suat dién va nhu cau cao diém
trén quy mo Ion.
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SAC THONG MINH 103: Quan Iy ndng lwong thong
minh vé&i xe dién tai nha

Mtpc tiéu thu ndng lwong cha cac hé gia dinh dang gia tdng vé&i sw ra d&i cda cac thiét bi tiéu thu nang
lwong 1&n, chang han nhw xe dién (EV) va may bom nhiét. BPiéu nay lam tang nhu cau nang lwgng va nhu
cau cbng suat (cao diem).

Quan ly cac thiét bi nay cé thé loai bd nhu cau dau tw Ién vao viéc gia cb lwéi dién. Viéc quan ly ndng lwc nhuw vay
la diéu kién tién quyét cho qua trinh chuyén déi nang lwong hop ly. Mét gidi phap kha thi la ap dung quan ly phi
cho xe dién tai cac ho gia dinh st dung hé théng quan ly nang lwong gia dinh (HEMS).

Nghién ctru ther nghiém nay dwoc thwe hién bédi Enexis Netbeheer, Enpuls, ElaadNL va Maxem xem xét vai trd
cla HEMS trong viéc truyén dat ho so nang lwc tir don vi van hanh lwéi dién dén cac hod gia dinh.

Muc tiéu nghién clru:

Cau héi nghién ctru chinh la: Ngwdi van hanh luéi dién cé thé ha thip phu tai cao diém cda lwdi dién ha ap bang
cach kiém soat viéc sac xe dién tai cac ho gia dinh & mrc d6 nao, va ngudi tiéu dung trai nghiém diéu nay nhw
thé nao? Thi diém nay dwoc thiét ké dé cung cip cai nhin sau sac vé cdng nghé can thiét, cling nhw tac dong va
sw chap nhan gitra cac ho gia dinh.

Muc tiéu la xac dinh mét gidi phap cé thé mé réng cung cap sw linh hoat cho cac nha van hanh lwéi dién va tranh
tac nghén lwdi dién. Viéc thi diém la sang kién cliia Enexis Netbeheer, Enpuls, ElaadNL va Maxem. N6 dwoc bat
dau vao thang 9 nam 2017, v&i thoi gian hoan thanh la hai nam, bao gobm mét nam chuan bj va mét nam quan ly
phi.

Phwong phap nghién cu:

Dé tra 16 cau hdi nghién ctru, cac nha nghién clru da thiét lap mét nghién cteu thir nghiém. Nhirng ngudi tham
gia nghién ctru la 138 ho gia dinh tai Ha Lan c6 xe dién chay bang pin (BEV),diém sac tai nha va HEMS.

Quan ly sac da dwoc van hanh bang cach glri cac gi¢i han dung lwong téi da tr Enexis cla nha diéu hanh hé
thdng phan phéi (DSO) t&i Maxem tdng hop, quan ly cac phién sac cla xe dién thong qua HEMS. C4 hai ciu
hinh dién tich ddng va tinh déu dwoc ap dung va nghién cteu. Mrc d6 rang budc ctia cac diém sac duoc thay doi
thwong xuyén dé xac dinh tac dong cla viéc quan ly sac.
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Thong qua ng dung di dong, nhitng ngwoi tham gia c6 kha nang ghi de tin hiéu diéu khién theo céach thu cong.
Mét ntra sb ngudi tham gia dwoc khuyén khich tai chinh de cung cép tinh linh hoat cho DSO, diéu nay phu thudc
vao viéc ho st dung chirc néng ghi dé. Bé hiéu sau hon vé thai do va trai nghiém cta ngudi dung cudi déi véi viéc
quan ly phi, nghién ctru di¥ liéu da di kém véi nghién ctru hanh vi.

Locations with
static profile Manual input

g g Forecasts
l per group

L)

= ELMO Maxem
LEL Calculation of OSCP backend
Weather system
data

Aggegated measurements
per group communicated
back for self learning

Két qua va két luan:

Ap dung quan ly phi thdng qua HEMS tai cac hd gia dinh c6 thé [am gidm dang ké tac dong cuta lwdi dién khi
sac EV. Thi diém cho thay viéc quan ly phu tai déng gitp gidm 40% phu tai dinh trén lwéi dién ha ap. Mot
khai niém vé&i quan ly dién tich tinh dwoc chirng minh 1a khéng hivu ich: né chuyén tai dinh dén mat thdi diém
muén hon ma khéng lam gidam d6 Ién cla né.

Quan ly phi & dwoc van hanh thanh céng bang cach sir dung Giao thirc sac théng minh mé (OSCP). Mét s6
tré ngai thuc t& da xay ra, chang han nhw tinh toan tac déng cla quan ly phi. Hon nira, hién tai khéng cé giao
thirc nao phu hgp hoan toan véi trwedng hop stv dung chinh xac cda thi diém nay va dwoc chép nhan hoac st
dung réng rai b&i mét boé phan Ién trong nganh.

Chuing t6i két luan rang quan Iy phi thong qua HEMS c6 anh hwang téi thiéu dén thai d va kinh nghiém ctia
nhirng nguwoi tham gia. Nghién ctru vé hanh vi cho thay rang nhi*ng ngwoi tham gia noi chung co thai do tich
cwe dbi vai viec quan ly phi. Phan I&n nhirng ngwoi tham gia san sang tiép tuc st dung quan ly phi. Khong

c6 suw khac biét quan sat dwoc vé thai do dbi véi viec quan ly phi gitra thoi diém bat dau va két thac thi diém.

Ma&c du di liéu cho thdy nhirng nguwéi tham gia khdng s dung chirc ndng ghi dé thuwéng xuyén, nhung hau
hét nhirng ngwdi tham gia déu chi ra rang viéc c6 chirc ndng nay la quan trong. Mét sb tham chi con mé ta
noé la "thiét yéu." Sy ton tai ctia khuyén khich tai chinh cho ngwéi tham gia khéng anh hwéng dén thai do va
kinh nghiém dbi v&i viéc quan ly phi. D liéu cho thy nhirng ngudi tham gia duoc khuyén khich tai chinh
khong c6 hanh vi tinh phi léch lac. B4t chap phat hién nay, nhirng nguwdi tham gia cho biét ho thay cac
khuyén khich tai chinh hap dan va c6 thai do tich cwc dbi véi ching.
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Khuyén nghi

Dwa trén céc két qua va két luan, cac nha nghién ctru dé xuét cac Iinh virc sau day dé nghién ctru thém:

1. Thir cac giao thirc truyén thong khac nhau va kiém tra théng tin lién lac va trao déi di¥ liéu gitra cac bén.

2. Can tap trung nhiéu hon vao viéc tao ra mét giao thirc chuan héa cé thé giao tiép véi ca xe dién va may bom
nhiét. Cac nha nghién ctru cling nén kham pha cach hai hoa va tiéu chuan hdéa mét giai phap kha thi ma khéng
phu thudc vao mdt DSO hoac bo tdng hop cu thé.

3. Phwong phap tinh toan tac dong cta quan ly phi cAn dwoc nghién ctru chi tiét hon dé dwa ra tinh toan chinh
xac hon vé tac doéng cua lwoi dién.

4. Céc ly do tai sao moi nguwoi danh gid cao chirc nang ghi dé nén dwoc nghién ciru sdu hon. Thay vi do lwdng
sau do, sw twong tac trwe tiép clia nguwdi dung cé thé cung cap thém théng tin chi tiét vé ly do tai sao moi ngwoi
str dung chirc nang ghi de.

5. Mot s6 ngwdi tham gia cho biét ho sé danh gia cao théng tin hon. Do dé, can tién hanh nhiéu nghién ctu hon
vé cach cung cap nhirng thdng tin do.

6. Cac dé xuat khach hang khac nhau nén dwoc nghién clru dé diéu tra xem moi ngwdi c6 sdn sang cung cap sw
linh hoat hon @& ddi lai lgi ich tai chinh (bd sung) hay khéng.

7. Xem xét mot nhém thi diém 1&n hon va, néu c6 thé, mot nhom da dang hon va cac thanh phan ho gia dinh kha
8. Lap ban dd va giam sat cac hé thdng quan ly ndng lwong gia dinh sé phat sinh & dau va trong khoang thoi gian

nao. Theo d&i diéu nay béng cach xem xét sw phat trién ctia cac thiét bi d6, cling véi sb lwong va dia diém ma dia
diém ma chiing dy kién sé dwoc st dung.
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SAC THONG MINH 104: Xe dién cé thé cung cap nang
lwong cho ng6i nha cua ban thdng qua sac thong minh ti
Xe den Nha (V2H)

BRIEF OVERVIEW OF

Why & What is V2H -

How does it work in real life(VIDEO) -
Advantages & Use cases of V2H -

Is V2H commercially viable -

Won't V2H degrade EV battery life -

How about manufacturers’ baltery warranty -
Which EV manvufactures support V2H -
V2H capable chargers & technologies -

That kho chiu khi ban dwerc tra it hon cho nang lwegng mét tréi ma ban cung cap vao |wéi
dién phai khdéng? - va vai gi& sau, ban phai mua lai s6 dién nhw ci v&i mirc dat hon
nhieu? Sé khdng tot hon neu tam thei lwu triv dién cuc bé va str dung né sau nay?

D06 chinh x&c la trwéng hop st dung dwoc cung cap béi tinh ndng sac thdng minh tir xe dén nha (V2H). Cho dén
nay, moi ngudi st dung pin chuy&n dung (nhw Tesla Powerwall) dé Iwu trir cuc bd nay; nhwng st dung céng
nghé bo sac V2H, chiéc 6 td dién ctia ban ciing cé thé tré thanh mét bd Iwu trir ndng lwong nhw vay va nhu mét
ngudn dw phong khan cép !.

Thay thé pin treo twong 'tinh' bang pin ‘'di ddng’ (EV) phtrc tap hon va dung Iuo’ng I&n hon, nghe c6 vé tuyét voi
L Nhung né hoat ddng nhw thé nao trong cudc séng thue ?, N6 cé anh hudng dén tu0| tho pin ctia EV khong ?,
Con vé ché dd bao hanh pin ctia nha san xuét EV thi sao? va né c6 thuc sw kha thi vé mat thwong mai khong ’7.
Bai viét nay c6 thé kham pha cau tra |&i cho mot sé cau hdi nay.

Phwong tién di chuyén dén nha (V2H) hoat déng nhw thé nao?

Xe dién dwoc sac bang cac tAm pin mét tréi trén mai nha, hodc bat c khi nao lwéi dién thap. Va sau d6 trong
gi® cao diém hodc trong thoi gian mat dién, pin EV sé dwoc xa qua b6 sac V2H. Vé co ban, pin cla xe dién
lwu trir, chia sé va tai str dyng nang lwgng khi can thiét.

Coéng nghé V2H nay chi la mot trong sb cac cap dd tich hop xe véi lwdi khac nhau; V2H 1 tt ca vé kha nang tw
tiéu thy, khdng nén nham 1an véi Xe ndi luwdi (V2G), cho phép EV cling tham gia vao lwdi dién vi lgi ich tién té.
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Wu diém / Cac trweng hop ste dung ctaa V2H

“Téi ¢6 thé cung cap nang lwong cho ngdi nha ctia minh bang 6 td dién khéng?”, “Pin EV ¢6 thé cung cap ndng
lwong cho ngdi nha cda téi khong ?,“ Toi c6 thé st dung Nissan Leaf dé cung c&p ndng lwong cho ngdi nha cia
minh khdng? ”, Pay la nhirtng cum tlr dwoc tim kiém nhiéu nhat trén internet, trong thdi diém Pacific Gas and
Electric Cong ty da tat dién cho hon 800.000 ngdi nha & B&c va Trung California d& ngén chin Chay rirng vao
thang 10 nam 2019.

Va cau tra I&i vé mat ky thuat 14 “Cé”, cong nghé Xe dén nha cho phép ban cung cap nang lwong cho Ngdi nha
ctia minh bang 6 td dién va gidi quyét mot sb trwdng hop / wu diém st dung khac, dwoc liét ké bén dudi.

1. EV nhw mét nguén cung cap dién khan cap cho gia dinh:

Ngay cé& & cac nwéc phat trién, co thé xay ra tinh trang méat dién dot xuét do co' s& ha tang / thiét bj don gian bj
hong hoc trwde nhivng thién tai lon. Gan day (thang 10 nam 2019), Pacific Gas and Electric Co. da tat dién cho
hon 800.000 ngdi nhad Bac va Trung California @& ngan chan Chay rirng. Phai khéng?

Trong nhitng truong hop nay, xe dién hd tro tir xe dén nha (V2H) c6 thé hoat dong nhw mét nguén duy phong
khan cap. Trong tran dong dat va song than Tohoku nam 2011, Nissan da gt 66 chiéc Nissan Leafs dén bo

bién phia dong bac Nhat Ban, noi déng vai tro l1a nguén cung cap dién chinh trong nhiéu ngay !.

2. Gidm tiéu thy dién trong gi® cao diém

Khi s6 lwong xe dién lién tuc tang va khi tat ca cac xe dién nay dwoc cdm dong thoi de sac, chung co thé lam
tang nhu cau cao diém trén lwdi dién, gép phan gay qué tai lwdi dién va tao ra nhu cu nang cép & cép phan

phdi.

Xe dién hd trg V2H mang lai s linh hoat, cung cép dién trong gi’ cao diém (do do tiét kiém gia va tién phat vao
gi® cao diém) va sac bat ct khi nao gia dién ré.

Use cases of Vehicle-to-Home (V2H)

.
'

Power (kW)
Power (kW)

'
@ Load @ Gridsupply @ PV electric ity production @ EV batteries discharge ' @ Load @ Gridsupply ® PV electricity production @ EV batteries discharge

During emergency power outage: l During peak (tariff) hours :
as a back-up for the grid as an additional grid capacity

3. Kha n&ng s dung céc thiét bj gia dung cong suét I&n cing mét lac

Nhiéu ngbi nha hién dai tai cac thanh phé ¢ khong c6 kha nang nang cap dién ludi, do d6 han ché stv dung
cac thiét bj gia dung cé cong suat nhd. Ngay cé khi homua mot céi lon, ho sé khdng thé stir dung chdng cuing
mot 1Uc.

Toi d4 thay it nhat mot vai ngéi nha & Amsterdam, noi ban khéng thé str dung may rira bat va may séy cung
mot lic, mac du nhirng ng6i nha nay c6 hé thong day dién bo tri tai tot nhat cé t,hé cho méi pha. Xe diénvoi
V2H c6 thé hoat dong nhv mét bd dém trong nhirng tridng hop nay dé cung cap thém cong suat ma khong can
phai nang cap két néi lwgi dién.

T6i da thay it nhat mot vai ngdi nha & Amsterdam, noi ban khong thé,siv dung may rira bat va may say cuing
mot lGc, méc du nhirng ngdi nha nay c6 hé thdng day dién bé tri tai tét nhat c6 thé cho mébi pha. Xe dién voi
V2H c¢6 thé hoat dong nhw mét bd dém trong nhirng trwérng hop nay dé cung cap thém cong suat ma khong can
phai nang cap két ndi lwdi dién.
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4. Str dung hiéu qua nang lwgng tw nhién va séng bén virng

Xe dén nha mang dén sy két hop hoan hao gitra hai trong sb nhirtng céng nghé hiva hen nhat - di chuyén bang
dién va nang lwong mat trdi. Bang cach lwu trir ndng lwong do cac tAm pin mat tréi tao ra vao pin cha 6 td dién va
tai st dung cho tiéu dung trong gia dinh khéng chi tranh dwoc tinh trang mat can bang dién lwéi ma con gilp
hwéng dén mot phong cach sbéng than thién véi mai trwong.

Xe dén nha (V2H) c6 kha thi vé mat thwong mai khéng?

Hién nay, hau hét cac chli s& htru ngdi nha thdng minh déu Iap dat cac tam pin mat troi va pin luu tre dé tang kha
nang tw tiéu thu nang lwgng mat troi. Mot b p|n lwu trlr gia dinh thong thwong (4 - 7 kWh) c6 gia khoang $ 5000.

Pay la chi phi ban sé tiét kiém dwoc vi pin cta EV tré thanh bd lwu trir; khong can phai dau tw vao mét pin
lwu tri riéng cling nhw viéc 1&p dat tén kém.

Ngoai ra, pin lwu trir thong thuwdng danh cho gia dinh chi c6 cong suét tir 4 dén 12 kWh, trong khi mét chiéc xe
dién c6 cong suat Ién hon véi pin tdi thidu tir 10 dén 100 kWh. Diéu d6 c6 nghia 13, ban c6 thé st dyng cac
thiét bj gia dung trong th&i gian dai hon, tham chi |1én dén ca tuan.

C6 rét nhiéu nghién ctru dién hinh va cac dy an thi diém xac nhan kha nang thwong mai cla sac hali chiéu te
phuwong tién dén nha (V2H) va phwong tién tl lwdi dién (V2G). Tuy nhién, két qua cua moi bao céo rat khac
nhau; mét sé ngudi trong sb ho cho thay mét trwong hop kinh doanh c¢6 14i, va mét sb chi két luan sac hai chiéu
nhw mét viéc vat khéng can thiét.

66 Phai noi rdng, khéng c6 tinh toén tiéu chuén néao cé thé cho thay téc déng chinh xéc cta V2H; ban
nén luén tinh toan chi phi dua trén cach ban muén st dung V2H. Néu ban chi dinh st dung né nhu mét
ngudn dw phong khén cép, thi chi phi gidm chét luong pin sé rét thap. Nhung khi ban c6 y dinh thay thé
EV cda minh lam bé luu trik pin chinh dé hoat dong véi bang diéu khién nadng lirong mét tréi, chi phi
gidm chét lirong pin c6 thé rat dang ké.99

Cung can phai suy nghi v& thei gian 6 t6 sé c6 mat & nha (ban ngay aé sac twr cac tAm pin mat tréi va ban dém
dé xa cho céc thiét bi gia dinh). Va mrc tai / dung lwong ban muébn cip ngudn véi pin EV.

V2H / V2G sé lam giam tuoi tho pin EV?

Ké tir khi ra doi, sy xuéng cép ctia pin va do d6 kha nang kinh té ctia hoat dong hai chiéu V2H / V2B / V2X ludn 1a
van dé dwoc tranh luan.

Téc d6 xubng cap clia pin EV phu thudc vao cach ban sir dung chiing. C6 nhiéu yéu té nhw tan suat va mic dé
ban xa (dong xa), & nhiét dé nao, - thong lwgng dung lwvgng bao nhiéu, & trang thai sac (SoC) cla pin va d6 sau

x& (DoD), quyét dinh sw suy gidm cla pin.

—
—
1
1
—
—
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(@) - (b) nhw mét ham culia nhiét d6 va trang thai dién tich; va sw suy gidm cla pin trong qua trinh dap xe
(c) - (d) nhiy mét ham xoay & trang thai sac va dong dién (Tham khao: Science-direct Uddin et al., 2

Vi du, ty & suy giam cua pin sé cao hon nhiéu & SoC cwc doan (<20% hodc> 80%) so vé&i khi xa & 30-60%
cua SoC. Sac / xa & nhiét dd quéa cao (lanh cling nhw &m) sé lam pin xudng cap nhanh hon so vé&i nhiét dod
phong. Tuy nhién, cing v&i hé théng quan |y pin thdng minh chay "thuat toan téi wu héa" théng minh, V2H
c6 thé gitp can bang gitra viéc suy giam pin va loi ich.

66TOm lai: V2H ter xe dén nha, hodc bét ky hinh thirc x4 / sac pin nao khac sé lam gidm tudi tho pin cda
xe dién. Vi vdy, c6 |, "mirc dg suy thoai la bao nhiéu” va "liéu n6 co xing dang voi nhig loi ich ban
nhén dwoc khong?" nén la nhing cau hdi va tinh toan ban cé thé can phai lam. 99

Nha san xuat EV nao hé trege V2H?

Theo t0i dwoc biét, Nissan (Leaf & e-NV200), Renault (Zoe) va Mitsubishi (Outlander) la nhirng xe dién chay
bang pin - BEV duy nhat ho trg cong nghé xe dén nha.

Ngoai cac BEV nay, Xe chay bang pln nhién liéu (FCV) cung hd trgr V2H : MIRAI clia Toyota va Honda Clarity
cling cung cap cac giai phap V2H bang cach tao ra dién bang hydro va cung cap dién cho cac gia dinh. Ca MIRAI
va Clarity déu c6 kha nang cung cap dién 9 KW, c6 thé cung cép dién cho mét hd gia dinh thong thwéng
trong téi da 6-7 ngay !.

Toyota Mirai Fuel Cell Honda Clarity Fuel Cell
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Bo sac va cong nghé c6 kha nang V2H:

CHAdeMO Vs CCS : Nhw ban c6 thé thdy tir danh sach cac xe dién & trén (Nissan, Renault, Mitsubishi, Toyota va
Honda), hién chi danh cho xe dién ctia Nhat Ban, do d6dau néi sac nhanh CHAdeMO cung cap kha nang V2H.
Tuy nhién, khi ISO 15118-20, tiéu chuan giao dién giao tiép lwdi phwong tién méi hon sdp ra mét, didu nay
cling c6 thé mé réng kha nang V2H cho cac dau ndi sac nhanh CCS.

B6 sac DC vs AC V2H:ban ciing c6 thé nhan thay rang khéng c6 nhiéu bd sac V2H h trg sac AC. D6 1a vi viéc
trién khai V2H ho&c bét ky hinh thire tich hop xe nao véi bd sac DC dé dang hon so véi sac AC théng thuong.

Xe dién cAn mot bd chuyén dbi dién dé chuyén ddi dong dién mét chiéu (DC) dwoc lwu triy trong pin cGa ching
thanh dong dién xoay chiéu (AC), cé thé dwoc cap vao lwéi dién.

» Trong trudng hop bd sac DC (dis-) , bd chuyén dbi nguén DC-AC nay duoc dét bén trong cac tram sac. Do do,
cac ma lwdi dién phu thudc vao vi tri ¢ thé dwoc 1ap trinh vao bo diéu khién clia tram sac dé quan ly dong dién
dén va di luai dién.

» Trong tru'dng hgp sac (Pia AC-), bd chuyén dbi nguén DC-AC quén ly dong dién nay duwoc dat & “trén bo
mach”, bén trong EV. Diéu nay cé nghia |a tram sac bén ngoai can cung cép cho EV tat ca thong tin can thiét vé vi
tri cu thé vé cach cung cap nang lwong tré lai lwdi dién.

Quy dinh tiéu chuén va xung quanh nay thong tin lién lac ma lwdi dang khéng rd rang chwa; hy vong giao thirc
truyén théng 1SO 15118 ciing gidi quyét dwoc van dé nay vai viéc xa AC.

Lam thé nao vé bao hanh pin ctda nha san xuat EV?

Do sy suy gidm tudi tho clia ac quy, bdo hanh ctia nha san xuét 6 t6 dbi véi ac quy 1a mét trong nhivng yéu tb
chinh can tr& cac gidi phap V2H (hoac bat ky gidi phap hai chiéu nao cta V2G).

Ché d6 bao hanh ctia nha san xuét xe dién trong toan nganh la khoang 160.000 km lai xe v&i cong suét con lai toi
thiéu 1a 70% trong tam nam (CAc tuyén bd bao hanh tham khao cla Nissan, Renault, BMW va Tesla). Tuy nhién,

Nissan |a EV OEM duy nhét da tuyén bd réng viéc st dung V2H / V2G sé khong lam mét hiéu lwc bao hanh
déi v6i pin 6 té clia hang.

Khi cac nha san xuét xe dién c6 thém hiéu biét v& kha nang va pham vi hoat déng an toan ctda pin, ho cé
thé thiét ké hé théng quan ly pin tét hon cho xe dién, ddm béo thdi gian bao hanh bao gébm ca hoat déng V2H.
Honda-Chau Au va BMW dwoc cho & dang thir nghiém kha nang sac V2H, nhwng khéng chéc khi nao / liéu ho c6
tung ra mét giai phap thuwong mai nhw Nissan Leaf hay khéng.

Xe dién da va dang thay ddi cach chiing ta di lam, va gid day véi tinh nang sac thdng minh tir Xe dén Nha,
xe dién ciing c6 thé thay ddi cach ching ta tiéu thy dién !. Birng quén, viéc tich hgp phwong tién véi ludi
dién nay sé thach thrc cac hoat dong kinh doanh truyén théng cla cac cong ty tién ich va doi héi cam két
c6 y nghia tlr cac OEM xe hoi. Ban nghi gi vé sy thay dbi nay? N6 sé dan chang ta dén dau?
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SAC THONG MINH 105: Sac théng minh trong OCPP 1.6 Vs
OCPP 2.01 Vs ISO 15118 |Hiéu sw khac biét co’ ban

112,

Smart Charging in

time 8

OCPP 1.6 Vs S

OCPP 2.0.1 Vs
ISO 15118

Open Charge Point Protocol - OCPP 1.6 d4 cung cap tinh nang sac thong minh; téi wu hoa dwa trén
th&i gian, chi phi, nguén va tai da c6 thé thwe hién dwoc. Sau d6, né ¢6 gi méi trong OCPP 2.0.1? va tai
sao sac théng minh OCPP 2.0 thweng dwoerc goi cung véi chirc nang sac théng minh caa ISO 15118?

Bai dang nay nhdm muc dich lam rd nhirng cau héi nay bang nhirng tlr ngir don gian ciing nhw chi tiét mot
chut v&i thdong tin thong bao OCPP c6 lién quan cho cac nha phat trién.

Sac thong minh trong OCPP 1.6

Khi néi’dén tinh nang sac théng minh trong OCPP 1.6, toan b viéc trién khai dwa trén céu hinh sac. Mot ciu hinh
duy nhat mo ta cac khodng thi gian cé gi¢i han cong suat / dong dién. Vi du: cau hinh sac théng minh OCPP.

c6 thé xac dinh rang tir 17:00 dén 21:00, ngwdi ding co thé sac & toc dd t6i da 1a SkW va tr 21:00 dén 07:00
nang lwong toi da 1a 22kW.

Céc cAu hinh c6 thé dwoc xép chéng Ién nhau va hop nhat dé tao ra cac ciu hinh phirc tap. C6 ba loai ciu hinh
sac:

1. Charge Point Max Profile - hd so cia toan bd diém sac

2. Tx Default Profile - cAu hinh mé&c dinh cho mét giao dich (cé thé cho toan bd diém sac hodc cho mét trinh két
ndi cu thé)

3. TxProfile - hé so cho mét giao dich duy nhét, bj xda sau khi giao dich két thuc.

Khai niém thiét yéu thir hai la mét loai sac théng minh. C6 ba kiéu thiét 1ap sac théng minh dwoc hd tro' trong
OCPP 1.6:

1. céan bang tai ndi bd
2. sac th6ng minh trung tam

3. sac théng minh cuc bd
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Cho cac nha phat trién

T goc do6 ky thuat, moi thir déu dwoc bao phi bdi,
» Bahoat dong API OCPP : set Charging Profile, clear Charging Profile, Get Composite Schedule

> vabdn khoa cau hinh: Charge Profile Max Stack Level, Charging Schedule Allowed Charging
Rate Unit, Charging Schedule Max Periods, Max Charging Profiles Installed

Sac théng minh vé&i OCPP 2.0.1

Giao thirc diém sac m& OCPP 2.0.1 mé ra cho cac ngudn thdng tin méi thic ddy qua trinh sac théng minh. Vi bay
gi® chang t6i c6 thé str dung théng tin tw:

>  hé théng quan ly ndng lwong bén ngoai (EMS)

>  xe dién dwoc két ndi véi diém sac (théng qua ISO 15118)

Bay gi¢» ching ta hay tap trung vao diém dau tién.
Hé théng quan ly nang lweng bén ngoai (EMS)

Hay twdng twong mot tinh hudng c6 mét sb chi bao bén ngoai cho biét nang lwgng ma diém tich dién cda ching
ta chuyén sang EVs phai bj han ché. Vé phia CPO, ching tdi cé thé xt ly van dé do, st dung thdng tin va chuanbj
hd so sac day da dé gri dén tram sac qua OCPP. Nhwng phién ban OCPP 2.0.1 hd tro tich hop truc tiép gitra
cac diém sac va EMS.

M6t vi du dién hinh ctia viéc tich hop nhw vay cé thé 1a mot bénh vién c6 rat nhidu hé thdng quan trong lién quan
dén swrc khde tiéu thu nang lwgng va bai dau xe cé diém thu phi. RS rang la viéc thu phi 6 t6 it quan trong hon
viéc duy tri hoat dong clia co’ s& ha tang ctia bénh vién cot 16i.

Day la moét vi du trong trwdng hop tai lén hcyn,’hé thdng quan Iy ndng lwong nén han ché nang lwong chay dén
cac tram sac. No c6 thé dwgc thyc hién tryc tiép gilka EMS va cac tram sac bén ngoai OCPP. Nhuwng mot cach
tiép can nhw vay dan dén mot van dé. Nén tang CPO c6 thé bi mat do tram thu phi hoat OCPP 2.0.1 giai quyét
van dé nay bang cach gidi thiéu co ché théng bao cho CSMS (Hé théng quan ly tram sac) vé mét sé han ché bén
ngpéli. C6 nhiéu trwdng hop co thé dwoc gidi quyét bang cach hd tro dau vao sac théng minh truc tiép tir hé
thong quan ly nang lwong:

»  tiéu thu tin hiéu DSO

>  tich hop véi Hé théng Quan ly Nang lvgng Toa nha

>  tich hop v&i Hé théng quan ly ndng lwong gia dinh
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Cho céac nha phat trién

Tw goc do ky thuat, mot loai cau hinh sac méi (Charging Station External) da duoc gioi thiéu. Cac tin hiéu bén
ngoai thay dbi ciu hinh sac phai dwoc lwu trir dwdi dang cau hinh sac cla loai nay. Khi ciu hinh sac bén ngoai da
dwoc thém vao, tram sac phai théng bao cho CSMS va né sé thwe hién nd bang cach siv dung tin nhan méi -
Notify Charging Limit Request.

Sac théng minh véi ISO 15118

Tiéu chun 1SO 15118 gidi thidu mot ngudn thong tin khac cé thé dwoc xt Iy dé 1ap ké hoach quy trinh sac mot
cach hiéu qua. Nguén théng tin 1a mét EV .

Mét trong nhirng théng tin quan trong nhéat khi lap ké hoach qua trinh sac la lwgng ndng lwgng ma xe mudn tiéu
thu. C6 nhiéu tly chon dé cung cap thdng tin nhw vay cho CSMS:
>  Nguwoi ding cé thé nhap néng lwong dwoc yéu ciu bang (rng dung danh cho thiét bi di dong (do eMSP
cung cap) va théng qua tich hop backend-to-backend, gtvi né t&i CSMS clia CPO,

>  Tram sac c6 thé gvi di liéu nay trwc tiép dén CSMS bang cach sir dung API tiy chinh

Chung t6i tham chi cé thé str dung moét dai lwgng do moi duwgce gidi thiéu trong OCPP 1.6 dugc goi la SoC (Trang
thai sac xe theo ty I& phan trdm). T4t ca nhirng cach tiép can d6 déu cé nhirng han ché dang ké. Ho gia dinh thao
tac thi céng ctia ngudi dung, st dung API tly chinh hodc thwe hién mét sé phép tinh gan dang (khi chuyén phan
tram pin d& dwoc sac thanh nang lwong sé tiéu thu ma khéng can biét dung lwong cla pin).

Khéng c6 gidi phap nao trong sb d6 du tdt dé tré thanh tiéu chuan. Nhung 1SO 15118 ciing véi OCPP 2.0.1 bao
gdm phan nay cta sac théng minh. ISO 15118 |a tiéu chudn mé ta théng tin lién lac gitra xe dién va tram sac quy
dinh loai thdng tin nao c6 thé dwoc trao doi gitra hai bén do6. EV guvi:

> yéu cau nang lwong (muc tiéu, tdi thiéu va téi da)

>  thong sb sac (dong dién, cong suét va dién ap)

>  théng sb phong dién (dong dién va céng suat)
Sau khi di liéu dwoc glri dén EVSE, n6 c6 thé duoc dich sang tin nhdn OCPP va dwoc givi téi CSMS. D liéu
nay c6 thé sir dung dau vao nay dé chuan bi lich sac va gl lai cho tram sac (c6 tinh dén cac dau vao khac nhw
thong tin gia, mang tai tir DSO, v.v.).
Cho céc nha phét trién

OCPP 2.0.1 gi¢i thiéu thong bao Notify EV Charging Needs Request dé chia sé théng tin dwa trén 1ISO 15118 voi
CSMS. N6 c6 bon thdng s6 mo ta chi tiét sac do EV guvi:

1. nang lwong yéu cau

2. dién ap téi da

3. dong dién tbi thidu va

4. dong dién tdi da

Sau khi CSMS chuan bi mét hé so sac cho giao dich hién tai, né s& gri n6 bang cach str dung théng bao Set
Charging Profile Request OCPP. EVSE dang Uy quyen thong tin cho EV va buwéc cudi cung, EVSE c6 thé thong
b&o cho CSMS ve lich trinh sac do EV tinh toan bang tin nhan Notify EV Charging Schedule Request OCPP.
biéu dang noi la OCPP 2.0.1 da gici thiéu viéc dam phan lai lich sac dwa trén 1ISO 15118 . BDam phan gia han c6

thé duoc thwe hién bdi ca hai bén - EV va CSMS. N6 hiru ich dé nhanh chéng phan ¢ng voi nhirng thay dbi méi
nhéat trong lwdi dién, bat ké& |a d& gidm chi phi hay g& bd mang lwdi.
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CO BAN VE E-ROAMING 101: eRoammg la gi va tai sao
no lai quan trong déi véi sw phat trién caa
Kha nang twong tac E-Mobility

E-ROAMING BASICS

WHAT IS
E-MOBILITY
ROAMING &
WHY IS IT

ChargePsint Network

IMPORTANT?

www.emobilitysimplified.com i 52 O W

Hay nghiveé mét kich ban ma BP chi chap nhan BP Tankpass; Shell chi chap nhan thé
ShellFuel; twong tw nhw vay, moéi tram xang chi chap nhan phwong thiec thanh toan wu
tién / caariéng ho. Neu ban muon chuyéen vung (do6 xang) gitra nhiéu tram xang, ban sé
phai sé& hiru thé tir moi tram xang. Viéc tiep nhién liéu cho 6 td6 sé de dang valien mach
nira khéng ?.

Day chinh xac la van dé ma nhiéu ngwi lai xe dién hién dang trai qua; ho sé c6 hep déng
(thé) vé&i nhiéu nha cung cap eMobility.

May man thay, E-Mobility Roaming (eRoaming) da giai quyét dworc nit that cé chai nay, bang cach cho
phép trinh diéu khién EV truy cap vao tat ca co s& ha tang tinh phi hién cé chi véi mét goi dang ky (thé)
hodc hop déng vé&i mét nha cung cap dich vu eMobility.

Bai viét nay co thé cung cap moét cai nhin tdng quan vé sy phét trién clia eRoaming, tai sao né lai quan trong, cach
trién khai va n6 hoat déng nhw thé nao trong thuwc té.

SU TIEN HOA CUA ROAMING E-MOBILITY

Theo truyén thong nhirng ngudi choi trén thi treong kha néng cam xuc khong co nhung vai tro riéng biét. Cac
CPO tién phong dau tién da cung cap quyén truy cap vao cac diém thu phi cong cong cua ho cho ngudi lai xe dién
be,mg‘cach phat hanh thé tinh phi RFID. Nguoi lai xe dién co thé yéu cau thé sac va str dung cac thé sac nay aé
bat dau va dirng cac phién sac tai cac tram sac do CPO dieu hanh. Théa thuan hgp dong lién quan dén thé tinh
phi dwoc phat hanh xac dinh mic thué sé dwgc ap dung cho cac phién tinh phi clia ngudi lai xe EV.

Khi s6 Ivong xe dién vurot ngudng, thi treong c6 co hdi cung cép dich vu lai xe dién va diéu nay dan dén viéc
thanh Iap cac nha cung cap dich vu eMobility. Cac EMSP ban dau cung cap theé tinh phi va mét (rng dung dé dam
bao rang ngudi lai xe dién cé thé xac dinh vi tri dieém tinh phi va sac xe cta ho.

Cac EMSP nay khong s& hiru hoac van hanh cac diém tinh phi nhung c0 cac théa thuan hop dodng véi cac CPO,
trong d6 hé théng phu trg cia cac CPO da nhan ra cac thé tinh phi va do d6 cho phép chu s¢ hiru cac thé tinh ph|
nay tinh phi tai cac dlem tinh phi do cac CPO diéu hanh. Diéu nay da duoc chuyen vung & giai doan dau cla no.
Viéc trao déi div lieu vé ma thdng bao RFID dwa trén co s& di liéu trung tdm ma CPO va EMSP ¢o thé truy cap
dwoc, nhirng nguoi da cé thda thuan hop dong.
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Su lo lang vé pham vi d& va vén la nguyén nhan s6 mét khién méi quan tam chuyén sang st dung 6 t6 dién tir
nhirng chiéc 6 t6 st dung dong co’ dot trong truyén thdng. Pham vi clla cac EV dau kha thap. Hon niva, st dung
hép sac tai nha, méat khoang 10 dén 12 gi¢» dé sac pin 6 td dé dat dwoc khoang 80% pham vi da hiva. Nguwoi lai xe
& Tay Au trung binh lai xe khoang 12000 km méi nam. Nhirng yéu té nay khién kha nang tiép can véi co sé ha
tang tinh phi céng cong tré thanh diém ban hang quan trong ddi véi nhirng nguoi choi & thi trwdng dau tién. Mot
mang ludi sac cong cong co thé truy cap rong lon dd lam cho dé xuét thé sac tré nén hap dan hon di véi cac tai
xe xe dién.

Dé sac tai nha, ngwdi ta yéu cau mét hdp sac gia dinh va quan trong nhét 1a mét chd dau xe riéng. Tat ca ching ta
déu biét rang & hau hét cac thanh phd, ché dau xe riéng & nha la mét diéu xa xi. Ngoai ra, nhirng nguoi dau tién
st dung xe dién & cac nha cung cap dich vu taxi va nhirng chiéc taxi EV nay luén chay trén dwdng va can dén
cac tram sac cong cong.

Mang luéi thu phi cong cdng con kha roi rac va cac diém thu phi dwoc 1ap dat va van hanh béi cac CPO béng
hinh thirc triing thau cong khai. Mét s& CPO s& hiru va van hanh mét phan clia co sé ha tang thu phi cdng cong &
céac thanh phé khac nhau.

Céc CPO nay nhan rarang cach duy nhéat dé thic day viéc ap dung EV va do d6 phat trién thij trweng |a mé
mang lwéi cta ho cho cac tai xé EV c6 hop dong véi cac nha cung cap dich vu eMobility khac. Do doé
chuyén viung dara doi.

VAN CHUYEN KHA NANG DPIEN TU TRONG THUC TE

Hé sinh thai di dong dién c6 nhiéu bén lién quan chinh va khi ni dén eRoaming, t nhat cac nha khai thac diém
sac (CPO), cac nha cung cap dich vu eMoblllty (eMSP) va cac trung tam chuyén ving sé tham g|a Mot hé

sinh thai eRoamlng hiéu qua va than thién véi ngwdi dung yéu cau tat ca chiang phai giao tiép véi nhau, do d6 nhu
cau vé cac giao thire chung phat sinh.

Céc hinh minh hoa dwéi day sé cung cap mét cai nhin tbng quan ngan gon vé cach thire trién khai eRoaming
trong giai doan dau va cach n6 dwoc phéat trién voi cac giao thie va trung tdm chuyén vang pho bién.

Scenario 1. Peer-to-peer only. Scenario 2. A combination of peer-to-peer and

. . g . roaming via two roaming hubs.
Different colors indicate different protocols, and the = g

red arrows show when a user cannot charge at stations Different colors indicate different protocols,
of that specific charge point operator. and the red arrows show when a user cannot
charge at stations of that specific CPO
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Hinh trén: trién khai eRoaming trong giai doan dau (PC : xuat ban MDPI )




Scenario 3. A combination of peer-to-peer and Scenario 4. A combination of peer-to-peer
roaming; one roaming hub. Only a single protocol and roaming; two roaming hubs. Only a
is used. single protocol 1s used.
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Hinh trén: Trién khai eRoaming ngay nay véi cac giao thirc phd bién (PC : xuét ban MDPI )

TRIEN KHAI VI TRi DI PONG DIEN TU

DP6i véi CPO va EMSP, viéc chuyén vung trén thwe té phu thudc vao mirc dé san sang theo hop déng,
mirc d6 san sang cta san pham ky thuat va mic dd san sang hoat déng. Ba yéu té nay song hanh
v&i nhau va tao thanh cac tru cét co ban cua eRoaming.
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1. San sang hop dong

Hop déng chuyén ving l1a mét théa thuan gitra hai bén tao ra cac nghia vu 1an nhau cé hiéu lwc phap luat. Hop
ddng chuyén vung gitka CPO va EMSP xac dinh cac diéu khoan va diéu kién truy cap vao co sé ha tang tinh phi
cbng cong ctia CPOs cho khach hang ciia EMSP.

Viéc ky hop déng clia ca hai bén 1a buwéc diu tién dé cho phép chuyén vang. Hop déng chuyén viing néi chung
dwoc cau tric theo cach sau.

Pham vi va muc tiéu cta théa thuan

Dinh nghia

Quyén va nghia vu cla cac bén lién quan
Dich vu chuyén viing

Hb so chi tiét phi

Quy trinh thanh toan

Bao vé di¥ liéu va s& hiru tri tué chung
Tréach nhiém phap ly va chdm dut

Phu luc

ISR NN N N NN

o Thiét 1ap chuyén ving ky thuat
o Dinh gia

0 CAc diéu khoan va diéu kién chung

2. San sang ky thuat

eRoaming doi hdi phai truyén di liéu hai chiéu gitra CPO va EMSP. Hién tai di liéu c6 thé dwoc trao dbi theo cac
cach sau.

>  Két ndi truc tiép hé théng CNTT phu tro cia CPO va EMSP tuan theo giao thirc truyén di liéu tiéu chuan
quéc té con duoc goi la OCPI.
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>  Trao ddi di¥ liéu qua nha thanh toan bu trir

>  Trao dbi di¥ liéu qua trung tam chuyén ving

Lam theo giao thirc OCPI la cach wu tién nhét vi né cho phép két ndi truc tiép gitra cac dbi tac. Cac hé théng phu
tro cia CPO va EMSP duwoc yéu cau trao dbi dir liéu sau khi chuyén ving:

1. Dir liéu xac thuwec

Céc khach hang ctia EMSP c6 thé dwoc xac dinh duy nhat bang thé RFID. D liéu ctia thé RFID bao gébm sé RFID
va sé nhan dang trwc quan phai dwoc glvi ttr EMSP dén phan phu trgg CPO.

2. Div liéu vi tri

CPO phai cung cap di liéu cta céc vi tri co s& ha tang tinh phi cdng cong clia minh cho EMSP. Biéu nay cho
phép EMSP cung cap thdng tin vé kha nang tiép can va tinh kha dung cta cac diém tinh phi cho khach hang cudi
cta minh.

3. Dir liéu phién

CPO cung cép thong tin thoi gian thwe cta phién tinh phi cho EMSP. Khéach hang ctia EMSP c¢6 thé biét lwong
dién tiéu thu va gia cda phién tinh phi.

4. Div liéu thué quan

CPO cung cap di¥ liéu vé biéu gia dwoc ap dung cho cac phién tinh phi trén cac diém tinh phi.

5. Tinh phi dir liéu hé so chi tiét

CPO cung cép dir liéu CDR ( Ban ghi di¥ liéu sac) cho EMSP. CDR la tap hop tat c& cac phién dwoc khach hang
ctia EMSP hoan thanh trén cac diém tinh phi cia CPO. CDR chira tat ca cac chi tiét ma EMSP c6 thé sir dung dé
xac minh héa don ma ho nhan dwoc tir CPO.

D lieu thanh toan va lap hoa don c6 thé dwoc gl tw dong tir hé thdng phu tro cia CPO dén hé théng CNTT cla
EMSP. Tuy nhién hién tai diéu nay ciing cé thé duwgc glri theo cach thi cong lién quan dén sy twong tac cia con
ngwoi.

3. San sang hoat déng

Cac nhém van hanh cua ca CPO va EMSP phai sén sang va duwoc trang bi dé xr ly cac hoat déng hang ngay va
giai quyet cac van de hoat dong. Dieu nay ciing lién quan dén viéc cung cap dich vu khach hang cho khach hang
st dung thé tinh phi cia EMSP khi can thiét.

Nh6m van hanh cia BBVHX dam béo rang khach hang ctia EMSP c6 thé thu phi tai cac diém thu phi do BDVHX
dieu hanh. Trong tam chinh ctia nhém van hanh la xac thyrc cac CDR nhan dwgc va dam bao rang héa don twong
&rng v&i cac phién dwoc néu chi tiét trong CDR. Chi tiét hoat ddng dwoc xac dinh rd rang trong hop déng chuyén
vung.

Phan két luan

Lo Iang vé pham vi la nguyén nhan sb mot cua m0| quan tam khi chuyen sang lai xe dién. Lo lang vé pham vi nay
c6 thé duwoc giai quyét bang cach cung cap quyén truy cap vao co s& ha tang tinh phi céng cong I&n. Diéu nay sé
cho phép niém tin mua va st dung xe dién sé tang Ién. Day la diéu can thiét cho sw phat trién ctia eMobility.
Chuyén viing déng mét vai trd rat quan trong trong sw phét trién ctia nganh di dong dién tc.

Hy vong bai viét nay da cung cép hiéu biét ngan gon ve chuyén viing eMobility va tam quan trong cua né déi vOi

sy phat trién cia nganh céng nghiép di déng. Birng ngan ngal lién hé véi chang tdi néu ban mudn biét thém vé
céach thiét 1ap va kich hoat eRoaming cho doanh nghiép ctia minh.
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First roaming requirement
s e N

- 2012

Worlds first roaming hub

2018
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~
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management OCPI

CO BAN VE EV-ROAMING 102: Biét vé cac giao thirc
chuyén viung khac nhau - OCPI, OICP, OCHP & eMIP

CLEARING
HOUSE

IEC 61850-90-8
IEC/IS0 15118

OCHPdirect

ocP eMSP OSCP DSO

IEC61851-1

IEEE 2030.5

~
-

IR (EC61850-00-5 el

Hién tai, c6 mét sé giao thirc chuyén viing dang dwoc st dung & Lién minh Chau Au (EU), trong d6 c6
Giao thtrc Open Clearing House (OCHP), Open InterCharge Protocol (OICP), eMobility Inter-Operation
Protocol (eMIP) va Open Charge Point Giao dién (OPCI) dworc chap nhan réng réai nhat.

Céac giao thirc chuyén viing khac nhau vé& chivc ndng, nguwdi chdp nhan, st dung khu vuc dia ly, quyén sé hivu va
céu truc t chirc. Hon niva, ¢ mot sé giao thirc chuyén viing dwoc phat trién va st dung ndi bd béi cac qudc gia
cu thé (vi du nhw Bd Bao Nha) hodc cac cdng ty (vi du: Plugsurfing) va hon niva, co quan thiét 1ap tiéu chuan quéc
té - IEC ciing da bat dau phat trién moét tiéu chuan cho chuyén ving EV theo IEC 63119.

Bai bao nay c6 thé chia sé tbng quan nhanh vé tirng giao thirc nay.
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Open Clearing House Protocol (OCHP) la gi:

OCHP dwoc quan ly va phat trién béi Smartlab Innovationsgesellschaft GmbH va ElaadNL , day 1a nhirng t6
chirc dwoc thanh 1ap béi cac cong ty tién ich ctia Pirc va Ha Lan. OCHP duoc st dung béi trung tdm chuyén ving
e-clearing.net do Smartlab diéu hanh va Smartlab va ElaadNL s& hiru. LA moét nén tang phi loi nhuan, lgi ich
chinh cuia e-clearing.net |a phat trién thj trweng di dong dién tor.

OCHPDirect la gi?

OCHP c6 thé dwoc st dung dé lién lac thong qua mot trung tdm chuyén ving va ciing c6 moét phan mé rong cé tén
la OCHPDirect c6 thé dwoc sir dung cho két néi ngang hang.

OCHP hoat déng nhw thé nao?

OCHP dua trén giao thirc may tinh SOAP. N6 chd yéu dwa vao giao tiép khéng déng bo (trai ngwoc véi giao tiép
thoi gian thuce).

NG tao ra, chang han nhw 'danh séch trang' cia ngudi dung dugc phep xac thye, thay vi co xac thire thoi gianthie
thuc té cua nguoi dung bang cach st dung thdng tin co tai MSP. Sy Iya chon nay dwo’ng nhw phan anh mét chién
lwoc thiét ké, trong do tranh dwgc mot diém 16i duy nh4t (SPOF): néu trung tam chuyén ving ngrng hoat déng,

cac phién sac van hoat dong. e-clearing.net khéng Iwu trir di¥ liéu giao dich.

Lam thé nao dé tai xudng giao thirc OCHP?

OCHP dwoc cung cap mién phi va khéng can dang ky. Ban phat hanh méi nhat 1a Open Clearing House Protocol
v1.4.

Open InterCharge Protocol (OICP) la gi

OICP dwoc tao ra béi Hubject trong nam 2013. cac bén lién quan Hubject clia nhirng tap doan BMW, Daimler,
Bosch, EnBW, Enel X, Slemens Volkswagen, va Innogy - OEM chii yéu xung quanh Birc. OICP cé thé dugc st
dung dé giao tiép trong nén tang cta Hubject, cho phép giao tiép gitra cac MSP va CPO.

Khéng giéng nhw cac nén tang chuyén vang khac, Hubject khdng chi cung cap két ndi ky thuat gitra cac bén ma
con cung cap mot khuon khd hop ddng dé chuyén viing. Giao thirc bao gém hai phan: MSP va CPO méi ngudi st
dung mét phan cua giao thirc dwoc thiét ké d&c biét cho ho. Theo Hubject, day la tiéu chuan giao tiép dwoc trién
khai réng rai nhat gitra cac hé théng EMSP va CPO cta Chau Au.

OICP hoat déng nhw thé nao?

OICP dya trén SOAP (twong tw nhuw OCHP da giéi thich & trén) va st dung céach tiép can dua trén dbi twong. N6
la mét giao thirc thei gian thwe, mac du hoat déng khdng déng bd ciing cé thé xay ra. Hubject cé co sé& di liéu dw
phong, nhwng ho khdng tich cwe hé tro tai xudng tir co s& dir liéu ctia ho dén tram sac. Nén tang ctia Hubject theo
doi dir liéu giao dich.

Lam thé nao dé tai xudng giao thirc OICP?

OICP duworc cung cap cong khai mi&n phi va khéng can dang ky.
EMobility Inter-Operation Protocol (eMIP) la gi

Dac ta eMIP dwoc thiét ké va quan Iy boi GIREVE. Hoat dong kinh doanh cét I6i clia GIREVE la cung cap nén tang
chuyén vung cho cac MSP va CPO. GIREVE dugc thanh 1ap béi EDF, Renault, CNR va Caisse des Dépots (hau
hét la cac cong ty ctia Phap) va muc tiéu chinh ctia n6 la cung cap kha nang truy cap mé vao cac tram sac xe.

Giao thtrc eMIP cho phep chuyén viing théng qua moét nha xéa dir liéu, cung cap quyén truy cap vao co s& di liéu
diém sac va cung cap cac tinh nang sac théng minh.
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EMIP hoat déng nhw thé nao?

eMIP dwa trén SOAP (giébng nhw cd hai giao thirc trwéc day ma chang tdi da mé ta). N6 duoc thiét ké nhu mot
giao thirc thoi gian thue va dwoc khuyén nén sir dung nhw vay, nhwng né ciing hd tro' cac hoat déng khéng déng
b6. eMIP c6 mét kién tric lam cho giao thirc kha linh hoat.

C6 thé dé dang thém céac kiéu thdng diép dir liéu méi, vi du nhw cac phudng phé&p nhan dang méi, béng cac bang
dinh nghia. Diéu nay cé nghia I tham chi khéng phai cap nhat tiéu chuan dé lam nhu vay. Vi vay, theo mét nghia
nao do, tiéu chuan nay it 'khé khan' hon va cac nha phat trién van chwa cdm thay can phai cap nhat phién ban
hién tai, c6 tir nam 2015, nhw da gidi thich & trén.

Lam thé nao dé tai xuéng giao thirc OICP?

eMIP c6 san mién phi, nhwng can phai dang ky. GIREVE ciing cung cap cac dich vu chirng nhan va trén thyc té,
ching nhan dé la bat budc dé két néi véi nén tang ciia GIREVE.

Phién ban gan day nhét, eMIP 0.7.4, dwoc phat hanh vao nam 2015. Phién ban nay ciing la phién ban chinh thic
dau tién cda giao thirc, cé thé tai xubng tlr https://www.gireve.com/en/download

Giao dién diém sac mé (OCPI) la gi

Giao thirc OCPI du tién ban dau dwoc phat trién béi eViolin , sw hop tac ciia mot sé6 CPO va EMSP cliia Ha Lan,
v&i sy hop tac cha ElaadNL, sw hop tac cla tat ca cac nha khai thac luéi dién Ién cia Ha Lan. OCPI hién dwoc
quan ly b&i Nén tang tri thirc Ha Lan vé Co sé ha tang sac (NKL),s¢ hop tac cla céc td chirc thwong mai, co
qguan chinh pht va vién nghién ctru.

OCPI hd tro hoat dong cua trung tam chuyén viing, nhung ban than NKL khéng phai la trung tam chuyen vung
Gan day, mot Ban cb van tam thei da dwoc thanh 1ap dé diéu hanh OCPI va trong twong lai, mét Ban ¢ van cubi
cung dwoc bau chon sé chi phéi giao thirc nay. Bat ky bén nao ciing c6 thé tham gia cdng déng phat trién OCPI
ctia minh va déng gép vao sw phat trién ctia minh théng qua nén tang ctia nha phat trién truc tuyén Slack.

OCPI hoat déng nhw thé nao?

OCPI dwa trén JSON / rest va la giao thirc thdi gian thye (trai ngwoc véi ba giao thire tredc day ching ta da thao
luan, tat ca déu dwa trén SOAP). N6 hd tro cac hoat ddng ddng bd ciing nhw khdng déng bé.

Lam thé nao dé tai xuéng Thong sb k§ thuat OCPI?

OCPI dwoc cung cp coéng khai mién phi va khéng can dang ky. Phign%fn%h%n% fﬁu"chaUu tién dwgc phat hanh
vao nam 2015 va phién ban gan day nhat (v2.2) dwgc phat hanh vao thang 10 nam 2019.

OCPI c6 thiét lap mo-dun, nghia la cac bén c6 thé chon mo-dun ma ho két hop. N6 ciing bao gébm kiém tra

phién ban,diéu nay rat quan trong doi voi cac két nbi ngang hang vi khong cé tac nhan trung tdm nao thyc thi
cap nhat hoac ngirng hé trg cac phién ban giao thirc cl hon.
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Tiéu chuan chuyén vung EV tét nhat 1a gi:
OCPIl vs OICP vs OHCP vs eMIP

OCHP oIicP eMIP ocPl

Governance By a non-commercial | By a commercial By a commercial By knowledge
roaming hub operator | roaming hub operator | roaming hub operator | platfiorm. to be moved
to independent board

Accordance to WTO Medium-high Medium Medium-low Current: Medium-high
criteria for open Future: High
standards _ _

Supported business Both PZP (OCHPdirect) | Only via Hubject Only via GIREVE Bath P2P and (any)
models and (amy) roaming hub | roaming hub* roaming hub™ roaming hub

Other functionalities To a high degree similar

Supported Charge Pint |~ To a high degree similar
information fields

Tét ca bdn giao thirc dwoc dé cap & trén déu mé va chia sé nhiéu chirc nang co ban. Sw khac biét chi yéu nam &
€O cau quan tri va cac mo hinh kinh doanh dwoc ho tro.

Vi du:

» Vé quan tri giao thirc: Phat trién OCPI dwa vao cong dong va noi td chirc quan ly khéng déng thdi van hanh
trung tam chuyén vung lién quan. Diéu nay khac véi céc giao thirc khac nhw OICP, OHCP va eMIP - duwoc phéat
trien va quan ly b&i mot nha diéu hanh trung tam chuyén vung.

» Trén cac md hinh kinh doanh dwegrc hé tre: OCHP va OCPI hé tro chuyén viing cé qua hub cling nhw
peer-to-peer. eMIP ciing hd trog ca hai md hinh kinh doanh (trén thuc té chd yéu dwoc st dung dé két ndi véi trung
tam cGa GIREVE). OICP chi hd trg chuyén viing qua nén tang ctia Hubject va do dé, giao thirc nay dwoc mot bén
cu thé lién két véi mét mo hinh kinh doanh duy nhét.

Nhin chung: T4t ca céc giao thirc chuyén viing dap (rng nhu cau thi treong toi thiéu hién tai, nhung thi treong van
dang phat trién va cac chirc nang méi nhw German Eichrecht , Plug & Charge van chwa dwoec tich hgp trong bat
ky giao thirc nao. Vi vay, co thé con qua s&m dé tim kiém giao thirc tét nhat dé pha séng.
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Gidi thiéu vé Giao thirc diém sac mé (OCPP)

lnt;'oduction to OCP

Open Charge PBint Protogel

What & Why OCPP | Standakdization & IEC 63110

OCPP 14 gi?

OCPP |a mét giao thirc mé ta giao tiép gitra Diém sac (EVSE) va Hé thdng quan ly tram sac (CSMS). Hai nhém
khéng chinh thirc & Ha Lan da khéi xwéng Dién dan OCPP vao nam 2009, hién nay duwoc chuyén thanh Lién
minh Sac mé (OCA).

Véi hon 120 nguoi tham gia - bao gom cac Nha khai thac diém thu phi (CPO) hang dau, cac nha san xuét tram
thu phi, nén tang Back office (CSMS) va nha cung cap E-Mobility (EMP) la thanh vién, OCPP hién da tré& thanh
giao thirc thwe té cho tram sac - phu tror thong tin lién lac trén toan thé giéi.

Tai sao OCPP? | Wu diém cuta Giao thirc diém sac mé

Dwéi day 1a mét sb ly do tai sao bt ky ai s& chon OCPP:
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» N6 mé va mién phi dé st dung

» ngan chan viéc khéa vao mét nha cung cap duy nhat

» giam th&i gian / nd lwc tich hop va cac van dé vé CNTT

» Giao thirc de-facto cho tram dén- giao tiép van phong véi hon 120 thanh vién

Trong s tét ca, “kha nang twong tac” Ia loi ich chinh cta viéc siv dung OCPP, diéu nay rat quan trong khong
chi dbi véi Nguoi diéu hanh diém sac (CPO), ma con déi véi Doanh nghiép, chi s& hivu bat déng san va
ngwoi lai xe dién.

Loi thé déi v&i cac nha khai thac diém sac :

Trwéc nhirng ngay cia OCPP, moi nha san xuat diém sac da tirng phat trién giao thirc doc quyén cda riéng ho
cho két ndi van phong sau dé sé khéa nha khai thac diém sac v&i mot nha san xuat diém sac duy nhat. Gier day, vi
hau hét cac nha san xuét phan cirng déu hé tro OCPP, cac nha khai thac Charge Point c6 quyén tw do lwa chon
phan crng clia ho tr bat ky nha cung cap nao, diéu nay lam cho thj trwéng tré nén canh tranh hon.

Loi thé cho cha sé hiru tai san:

Twong tw la kich ban cho cac chd s& hiru bat déng san / doanh nghiép; khi ho mua mét tram thu phi khéng phai
OCPP hoac ky hop déng véi mot CPO khdng phdi OCPP, ho sé bi khda dbi véi nha diéu hanh tram thu phi va
diém thu phi cu thé. Nhwng véi phan cirng sac tuan thi OCPP, cht s& hivu bat dong san cé thé doc 1ap véi nha
cung cap. Cha s& hiru bt dong sén c6 quyén tw do chuyén sang CPO canh tranh hon, nguwdi cung cap gia hoac
tinh nang tét hon. Ciing c6 thé mé réng mang véi sw két hop cha cac phan cing diém sac khac nhau ma khoéng
can phai g& bd cac cai dat hién cé.

Loi thé cho ngwei diéu khién EV:

Tét nhién, lgi ich chinh 1a nguoi lai xe EV khdng can phai gan bé véi mét nha diéu hanh diém sac hoac nha cung
cap E-Mobility. V&i cung mét tram sac OCPP da mua, trinh diéu khién EV c6 thé chuyén sang CPO / EMP tbt
hon. Loi ich thi hai, nhwng rat quan trong la kha nang chuyén viing E-Mobility. OCPP, ciing v&i OCPI giao thirc
mé& khac gitip E-Roaming c6 thé thwc hién dwoc . E-Roaming cung cap cho trinh diéu khién EV quyén truy cap
vao tat ca co sé ha tang sac hién c6 chi véi mét géi dang ky hoac hop déng véi nha cung cép dich vu E-Mobility.

Myth Burst: OCPP khéng phai |a mét tiéu chuan!

D4 néi tat ca nhivng loi ich & trén ctia OCPP va né da dat dwoc thanh twu phd bién trén toan thé gidi, toi clingphai
thdng bao v&i ban rang OCPP khéng phai la mét tiéu chuan!

OCPP chi la mét ngbn ngi¥ 'c phap' don gian dwgc xac dinh b&i Open Charge Alliance (OCA). N6 hién khéng
duwoc phé duyét lam tiéu chun béi bat ky co quan quéc té nao nhw Uy ban Ky thuat Bién Quéc té (IEC ) hoadc
Té chire Tiéu chuén héa Quéc té (1SO ); ciing khéng theo tiéu chuan khu vire nhw Uy ban Tiéu chudn héa Chau
Au (EN) ho&c Vién Tiéu chuan Québc gia Hoa Ky ( ANSI).

OCPP sé tré thanh mét tiéu chuan?

Nhém eMI3 - mdt nhém loi ich m& gdm hon 50 cong ty di ddng dién I&n trén thé gi¢i da hop lwc dé tiéu chuén
héa toan bd hé sinh thai E-Mobility - b4t dau tw tram sac dén hé théng quan ly tram (CSMS) theo tiéu chuan IEC.

Ban c6 thé nhan duwoc 4n twong nhanh chéng vé Muc tiéu, thanh vién va giai thich chi tiét ciia nhém eMI3 tiy
trang web chinh thirc ctia eMI3. Ban ciing c6 thé tai xuéng théng sbé k§ thuat giao dién ICT cla xe dién V1.1
tiéu chuan eMi2 dé tim hiéu thém.
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Song song d6, mét nhom dac nhiém tap trung khac do cac cong ty tién ich EDF (Phap), ENEL (Y), va Innogy
(Blrc) khéi xwéng va dan dau béi Elaad , Ha Lan dang lam viéc trén mét dy thdo tiéu chuén quéc té: IEC 63110 -
vé Quan ly Xe dién sac va xa co s& ha tang.

Thong tin chi tiét vé IEC 63110

IEC 63110 sé la tiéu chudn qudc té xac dinh mét giao thirc dé quan Iy co' s& ha tang sac va phong dién cla
xe dién . Hinh &nh bén dwéi Buwong t¢i IEC 63110 (Ngudn: V2G Clarity)

( E-:l__ — ' )
IEC 63110

Protocol for Management of Electric Vehicles
charging and discharging infrastructures

IEC 63110 s& bao gédm ba phan chinh bén dwdi,

» |IEC 63110-1: Dinh nghia, trwérng hop st dung va kién tric co ban
» |[EC 63110-2: Bac diém va yéu cau cla giao thirc k§ thuat
» |IEC 63110-3: Yéu ciu dbi v&i thir nghiém sw phu hop

TAt ca ba phan nay hién dang dwoc phat trién va cé thé mat 3-4 nam dé dat dwoc ban phat hanh chinh
thirc.
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Tat ca vé chwong trinh chirng nhan Open Charge Point Protocol
(OCPP 1.6) | Cac loai khac nhau, Chi phi, Quy trinh..vv

Open Charge Alliance - OCA da kh&i dong mét chwong trinh chieng nhan déc lap, qua do
cac nha san Xuat tram sac va nha cung cap Hé thong quan ly tram sac (CSMS / back office)
hién c6 thé phu hop véi viéc trién khai OCPP 1.6 cia ho theo dac diém ky thuat OCPP
chinh thirc.

Chuong trinh chirng nhan nay sé gilp cac nha san xuat CS & nén tang CSMS thé hién trang thai ré rang vé
viéc trién khai OCPP clia ho cho khéach hang cla ho. Twong tw nhw vay, né ciing sé cé loi cho ngwdi tiéu ding
cac sa&n pham OCPP ma khong can phai tw minh kiém tra va xac nhan viéc thwc hién. Vi du : Ngudi diéu hanh
diém sac (CPO) c¢6 thé sir dung chirng chi dé xem liéu tram sac c6 dwoc ddm bao twong thich véi CSMS cuia ho
hay khéng ma khéng cAn mua va thtr nghiém tivng sé&n phadm véi hé théng van phong cla ho).

Theo Open Charge Alliance, hai nha san xuét tram sac (EVBOX & Alfen) va hai nha cung cap nén tang CSMS
(Driivz & Greenlots) da dwgc chirng nhan cho viéc trién khai OCPP 1.6 cua ho.
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Céac loai chirng chi OCPP 1.6 khac nhau

C6 khoang hon 150 tram thu phi va céac cong ty CSMS & mdt phan cua lién minh Biém sac md; tuy nhién
khoéng phai tat ca ching déu hoan toan tuan thi OCPP. Chi mdt s6 it da trién khai tat ca cac chirc nang, tinh
nang théng minh va cau hinh bao mat dwdc xac dinh trong giao thif'c OCPP; phan con lai cua chdng chi thuc
hién cac chiric nang co ban.

Diéu nay ludn la mét thach thirc ddi voi ngwdi mua, chang han nhu cac nha khai thac diém sac (CPO) dé xac
minh xem mot tram sac c6 dwgc ddm bao twong thich véi CSMS cla ho hay khéng. May man thay, chirng
nhan OCPP nay cung cap mét cai nhin ré rang vé nhirng gi thuc sy dwoc trién khai va nhixng gi khdng.

For a Charging Station and Charging Station Management System For a Charging Station For a Charging Station and Charging Station Management System

Full Certificate Subset Certificate Security Certificate
OCPP1.6 OCPP1.6 OCPP 1.6

-
= GCPP..

Core Mandatory Core Mandatory Security General| Mandatory
Firmware Management Mandatory Firmware Management Optional Security Profile 1 Optional
Smart Charging Mandatory Smart Charging Optional Security Profile 2| Either 2 or 3
Reservation Mandatory Reservation Optional Security Profile 3| is Mandatory
Local Authorization List Mandatory Local Authorization List Optional
Management Management
Remote Trigger Mandatory Remote Trigger Optional

Nhipng phién ban OCPP nao c6 thé dwerc chibng nhan?

Trong 10 nam qua, c6 rat nhiéu phién ban OCPP da dwoc phat hanh va dang dwoc sir dung trong linh vic nay
ngay nay. Vi vay, khdng thuc té khi tao / kiém tra lai tat cé cac tram / nén tang hién co dé. Vi vay, hién tai chi
OCPP 1.6 m&i c6 thé dwoc kiem tra va chirng nhan day da.

@ Cac phién ban OCPP cii hon OCPP 1.6 (chang han nhw OCPP 0.7, OCPP 1.2 va OCPP 1.5) ciing nhw
OCPP 2.0 khéng nam trong chuwong trinh chirng nhan OCPP hién tai. Tuy nhién, li&én minh Diém sac mé dang
nghién ctu chirng nhan OCPP2.0 s& s&m ra méat bat ci lic nao.

Quy trinh dé c6 dwoc chietng nhan OCPP 1a gi?

Open Charge Alliance da xac dinh mét tap hop cac tha tuc kiém tra va ké hoach kiém tra dé tuan tha chirng nhan.
Tuy nhién, cac th&r nghiém thuc té sé dwoc thuc hién bdi cac phong thtr nghiém doc 1ap. Cho dén nay, OCA da
chon ba phong thi nghiém DNV-GL, KSGA va Dekra, c6 méat & Bac My, Chau Au va Chau A.

Trén day la lién két OCA chinh thire, s& cung cp théng tin tdng quan vé pham vi thtr nghiém, tinh da diéu kién
ctia nha cung cép, tinh da diéu kién cha thiét bj, tai liéu can ndp, thdi gian thue hién, tiéu chi PASS / FAIL, quy
trinh th&r nghiém va phan phédi chirng nhan ctia cac phong thi nghiém thir nghiém (DNV-GL, KSGA va Dekra) va
Open Charge Alliance (OCA) mét cach chi tiét.
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Téng quan vé cac bai kiém tra Chirng nhan OCPP

DPé dwoc chirtng nhan OCPP, Thiét bi dang dwoc Kiém tra (DUT) dwoc kiém tra, phai viot qua thanh cong hai
hang muc kiém tra sau:

1. Kiém tra sw phu hop: DUT dé kiém tra dwoc kiém tra dwa trén Cong cu Kiém tra Tuan thG OCPP. Céng cu
nay da tich hop s&n cac quy trinh xac nhan khang thé that bai trong qua trinh kiém tra chirng nhan. V&i nhivng
x&c nhan nay, Céng cu xac minh xem DUT c6 trién khai ding d&c diém ky thuat OCPP hay khéng.

2. Do lwéng hiéu suat: mot sé gia tri hiéu suat cia DUT da thir nghiém dwoc do va dwa ra y twédng vé cach
thiét bi hoat ddng trong méi trwdng phong thi nghiém. Cac théng sé hiéu suat dwoc nha cung cap néu trong
Tuyén b6 Tuan thd Thuwce hién Giao thirc (PICS).

Chi phi kiém tra chirng nhan OCPP la bao nhiéu?

Duw6i day la chi phi "tdi da" dwoc chi ra bai lién minh Phi mé&. Céac phong thi nghiém dwoc chirng nhan
(DNV-GL, KSGA va Dekra khong thé tinh phi nhiéu hon sé tién nay cho thir nghiém.

Certification fees

OCA members get a discount for the use of the Test Tools, plans and scenario’s since
they have already contributed in part through their OCA membership fees.

Total max fee for OCA member 7.000 €

Total max fee for Non Member 10.500 € 8.300€

Vui long doc tat ca thong tin chi tiét tai: https://www.openchargealliance.org/
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Hoat dong bén trong cua Tw déng sac EV |
Twdong uy quyéen & bat dau sac xe dién véi OCPP

AUTOCHARC

Automatic chargi [@rt and authorization of electric¥ehi@les =~

Tin dung cho : Open Fast Charge Alliance (OFA) - tap doan cac nha khai thac sac nhanh hang dau 6 Chau Au,
ngwdi da xay dung co ché AutoCharge, lwgc do giao thirc va tat ca cac giai thich cla bai viét nay.

Tw déng sac xe dién la gi?

AutoCharge la mét co ché cho phep xe dién sac dwa trén so nhan dang cla xe. Dbi v&i nguoi lai xe EV, viéc nay
sé don gian nhw cam b sac vao 6 t6 ctia anh ay / cd 4y va dé bo sac tw dong cap quyén cho phép (hoic
khong) bat dau sac.

Duw¢i day la trinh tw hoat ddng don gian & géc do ngwoi lai xe EV:

1. Nguoi lai xe dén tram sac va cam dién

2. Qué trinh sac bat dau ngay lap tire va nguoi lai xe co6 thé di bo.
3. Thanh toan dwoc xt ly trong nén théng qua hop ddng théng thwong ctia anh dy / ¢d &y véi nha cung cép

AutoCharge hoat ddng nhw thé nao?

Tw déng sac vé mat k§ thuat rat don gian: Viéc cap quyén hoat dong dwa trén tram sac cé chirc nang doc théng
tin nhan dang duy nhat chiéc xe khi cam dau két néi. Chwa cé thda thuan vé id phwong tién thdng nhat, nhwng rat
nhiéu xe c6 MAC (Truy cap phuong tién Control) dia chi dwgc gan cho no, gibng nhw bat ky thiét bi nao dwoc két
ndi vai Internet.
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Vehicle Charge Point Central System

. Connector plug-in
W Vehicle ID . U

f MAC address is not in local white list !
Authorize.req(idTag)
idTag = VID:<Vehicle MAC ad

Authorize. conf{|dTaglnf0)
1dTag|nfa = accepted

StartTransaction.req

StartTransaction.conf

Trén day la lwoc db trién khai Autocharge dwa trén cac lénh OCPP (Open Charge Point Protocol). Tham khao
cach danh sé bén dwédi véi chudi 1énh trén.

A

Nguwoi lai xe két ni xe dién ctia minh véi tram sac bang cach cdm cap sac.

Xe dién sé& glri dia chi MAC cla n6 dén tram sac .

Tram sac st dung ' Y&u cau uy quyeén ' ciia OCPP dé gl dia chi MAC ma né nhan dwoc tr xe dién
t&i CSMS.

Sau d6, CSMS sé doc dia chi MAC tir 'yéu cau Gy quyén' OCPP d& nhan va kiém tra xem dia chi MAC
c6 khép véi danh séach trang cac dia chi MAC cua xe dién hay khong.

Néu dja chi MAC da doc khép véi danh sach trdng dwoc phé duyét ciia CPO / EMP -> thi hay bét
dau sac. « Néu khong khép , CSMS sé lwu triv dja chi MAC va 'ttr chéi' Gy quyén. Khi cé thong bao
tr chdi, tram sac sé& cho ngudi ding biét rang ho can cap quyén cho EV bang mét trong cac phwong
thire kha dung khac nhw thé RFID hodc (ng dung dién thoai thdng minh , d& ngwdi dung c6 thé st
dung AutoCharge tw lan sau.

Dwéi day 1a cach Gy quyén lan dau tién xay ra:

Néu ngudi lai xe cdm dau vao xe cta minh lan dau tién, hé théng trung tam co thé khéng xac dinh dwoc ID
xe cGia minh . Trong trwdng hop nay, ID xe nén dwoc lwu trik bdi hé thdng trung tam, vi vay n6 c6 thé dwoc
lién két véi tai khoan nguoi ding sau nay: Nhu ban thay & trén, ID xe dwoc lwu trlk bdi hé thdng trung tam
va trong trwo’ng hop ty quyen thanh cong qua phwong thire khac va phién sac thanh cong, nha diéu hanh
bd sac c6 thé lién hé véi ngudi dung dé hai liéu anh ta c6 mudn lién két ID xe véi tai khodn clia minh va bat
Ty dong sac cho cac phién tinh phi trong twong lai hay khong. Lwu y: Giao thiee OCPP khong c6 Iénh cé
thé cung cap lién két ID phwong tién véi tai khoan ngwdi dung hién co, vi vay, né phai dwoc thue hién thong
qua kénh giao tiép khac, vi du: (rng dung web, &rng dung dién thoai, qua dién thoai v&i dai dién dich vy, v.v.
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Read Vehicle ID and send
Authorize request

Authorized for

Autocharge?

Store vehicle ID

Yes

Authorize via Primary
Authorization method

Y

Yes
Start charging

Authorized?

74



Cach dirng sac bang Tw dong sac

Pé dirng phién sac do AutoCharge kh&i xwéng, bat ky phwong phap dwoc phép nao ciing cé thé dwoc strdung
mién la né dwoc hé tro va trién khai dung cach trong Hé théng trung tam va Biém sac. Vi du:dirng xe, dirng tir xa
cla ngwei dung, dirng tai dia phwong (Bwoc phép hoac khdng, tuy thudc vao cai dat va trwdong

hop st dung) dirng béi ngwoi dung, v.v.

Céch thirc hoat déng cling vé&i cac phwong phap Gy quyén truyén thong

C6 2 phwong phéap uy quyén chinh dwoc st dung tai thoi diém nay trong sac:

1. Qua RFID dau doc thé tich hop trong mét bd sac

2. uy quyén ti xa, khi ngwdi dung duoc Gy quyén thdng qua rng dung dién thoai, ma SMS, Ma QR quét, vv .
(n6i cach khac la qua kénh khac voi kénh giao tiép cltia bd sac).

Trong trwdng hop Tw dong sac phai ludn c6 mét phwong thire Gy quyén khac (chinh hodc ban dau), cu thé 1a mét
trong nhirng phwong phap trén. Néu Gy quyén khong thanh céng qua ID xe, bd sac khdéng nén cho biét rang Gy
quyén khoéng thanh cong, ma hay doi mot phwong phap Gy quyén khac. Néu khéng, né sé dan dén trai nghiém
ngwdi dung khong tét: théng bao 16i Gy quyén c6 thé hién thi méi khi ngudi lai xe cdm dau néi vao 6 to.

NO |a rat don gian, c6 bat ky han ché nao khéng?

Tw déng sac nham muc dich 1a mot cach don gian va nhanh chéng dé thwe hién mot hoat dong than thién véi
ngwdi dung. Co thé sé c6é mét sd han ché trong twong lai. Hién tai, tinh ndng Ty dong sac sé chi hoat déng véi
cac phuwong tién st dung CCS , tuy nhién CHAdeMO ciing c6 thé dé dang bao gdm ID phwong tién hoac dia chi
MAC trong giao tiép.

N6 chac chan an toan hon RFID , vi ban khéng thé dé dang sao chép hodc mé phéng dia chi MAC trong khithé
RFID rat dé& sao chép. Néu co bat ky sw lam dung nao xay ra thi n6 cé thé dwoc phat hién sau mét thdi gian

b&i vén phong diéu hanh, bao céo ctia camera ho&c trinh diéu khién va quyén truy cap cé thé bi tv chéi. Kha
nang xay ra tred'ng hop nay c6 Ié khéng I&én hon lgi ich cla viéc gi¢i thiéu nhanh tinh nang than thién véi ngwoi
lai xe nhw vay.

Tw dong sac khong giéng véi ISO 15118 Plug & Charge (PnC)

Cudi ciing nhung khdéng kém phan quan trong: xin lwu y rang co ché Ty déng sac dwoc giai thich & day khéng
giébng v&i 1ISO 15118 Plug & Charge (PnC).

Ca AutoCharge va ISO 15118 Plug & Charge (PnC) déu cung cép trai nghiém ngwei dung giéng nhau
(qué trinh sac bat dau ngay sau khi EV dwgc cdm vao); tuy nhién, hai cach tiép can nay khac nhau dang ké vé
tinh bdo mat va débao mat va dé phirc tap co ban cla ching .

Fastned (Ha Lan), Sodetrel (Phap), Smatrics (Ao), Grgnn Kontakt (Na Uy) va GOtthard FASTcharge
(Thuy S7) 1a mét sé nha khai thac sac nhanh hang dau (& EU) da trién khai tinh ndng Ty dong sac. Mot sé phan

cta co ché Ty déng sac ciing cé thé sir dung 1SO15118 cho giao tiép EV-EVSE; nhung khéc véi PnC.
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GSM, OCPP,PLC...? Giai thich chi tiét ttr chlng toi

Ma&c du - hodc tham chi cé thé 1a do - thyc té 1a sac 6 td dién van con la mét hién twong rat méi, cac nha
san xuét tram sac thuwdng s dung cac thuat ngtr khac nhau cho céac tinh nédng gan nhw giéng hét nhau.
Chung tdi da thyc hién thir thach lam sang té thuat ngtr khé hiéu nay. Trong vai trang duwéi day, ban sé
tim thay giai thich vé& cac diéu khoan ky thuat va tinh nang khac nhau ma ban cé thé gap phai khi chon
mua tram sac nao.

Tram sac thong minh

Cac tram sac théng minh dwoc trang bi mot bd phan giao tiép c6 thé didu khién va giam sat qua trinh sac
(dé thanh toan, v.v.). Diéu nay c6 nghia la, chang han, ban c6 thé tich hop cac tram sac théng minh vao
hé théng nha théng minh cia minh, két ndi ching vé&i nha may quang dién clia ban hoac sir dung céc tinh
nang nhv dich vu thanh toan. Cac giao dién truyén théng hién dwoc st dung bao gbm GSM, Ethernet,
WLAN va céc giao dién ndi tiép nhw RS485.

GSM
con dugc goi la radio di ddng, SIM, GPRS / UMTS /LTE

Tram sac c6 mot modem di dong va cé thé dwoc két ndi véi Internet thong qua thé SIM dwoc 1ap vao. Tt
nhéat, ban nén kiém tra trwuéc xem minh c6 thu séng di ddng hay khéng. TMH chi két ndi thé SIM véi gia
cwéc chuyén ving tw déng chon mang di dong tét nhét.

Ethernet
con dwoc goi la LAN, U/ UTP, RJ45

Dé thay thé cho thé SIM, cac tram sac ciing c6 thé dwoc két néi truc tiép véi Internet dé truyén dir liéu qua
cap LAN. Viéc tich hop cac tram sac c6 két néi mang LAN vao hé théng nha théng minh thwdng dé dang
hon so v&i cac tram sac c6 thé SIM, vi diéu nay c6 nghia la tram sac da la mét phan cla mang gia dinh va
khéng phat sinh thém chi phi di liéu di ddng. Tuy nhién, ban sé& phai két néi tram sac véi bd dinh tuyén
Internet qua cap LAN va ban c6 thé can thuc hién cac thay dbi dbi véi twong Itva clia minh.

WLAN
con dwoc goi la Wi-Fi

Ban c6 thé tich hop mét tram sac vao mang gia dinh qua WLAN mién la né khdéng qué xa b dinh tuyén
ctia ban. Trong trwdng hop nay, ban cé thé can thyc hién cac thay dbi dbi véi tweng Ilva trén bo dinh tuyén
khoéng day cua minh.

RS485 o
con duoc goi la giao dién nai tiép

Mot sé tram sac c6 thé dwoc didu khién va giam sat cuc bd théng qua giao dién ndi tiép. Vi du: ban c6 thé
d&t ngudn sac tr PC qua bd chuyén ddi USB hoac str dung thiét bi bd sung dé quan ly tai.

Giao tiép OCPP

OCPP (Open Charge Point Protocol) la mét tiéu chuan giao tiép m& duoc xuét ban bdi OpenCharge
Alliance OCPP kiém soat giao tiep gitra tram sac va hé thong back-end, tap trung vao viéc giam séat va
thanh toan. OCPP Phién ban 2.0 ciing bao gém kiém soat qua trinh sac phiu hop véi ISO 15118.
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OCPP (Open Charge Point Protocol) la mot tiéu chuén giao tlép mé& dwoc xuat ban bdi Open Charge
Alliance. TAm quan trong ngay cang tang cia OCPP ciling thé hién ré do khanang kiém soat clia
OCPP ddi v&i co sé ha tang sac dang trd thanh tiéu chuan bat budc & mét sé khu v nhat dinh,
chang han nhw khu vuc lwéi Hamburg va Norderstedit.

RFID )
con duoc goi la RFID véi danh sach trang cuc bé

Ban c6 thé st dung RFID dé bao vé tram sac cla minh khdi sw truy cap cta bén th& ba. Nguoi lai xe 6 t6
dién co thé sir dung thé RFID dé nhan dang ban than khi két néi véi tram sac. Qua trinh sac chi bat dau
khi nguwdi ding da dwoc xac minh. Cac chirc ndng RFID do cac nha san xuét khac nhau cung cap khéac
nhau vé cach thirc ma hoxac minh ngudi ding, so lwong ngwdi dung cé,thé dwogc xac minh va liéu di liéu
nguc‘yi dung cé thé dwoc quan |y thdng qua moét ng dung hay mot hé th(‘)ng khac hay khéng. Vi du: KEBA
va Mennekes str dung nhirng gi dwoc goi la thé RFID chinh, ma ngudi quan ly tram thu phi cd thé st
dung tryc tiép tai co s& de phé duyét ngum dung thé RFID méi (RFID v&i danh sach trdng cuc bo).
Mennekes cling cung cép tuy chon quan ly hodc xo6a ngu¢i ding thdng qua mét tng dung. ICU yéu cau
ban dang nhap vao cdng truc tuyén dé thém ngudi dung méi bang cach ghi lai sb thé RFID.

PLC

PLC (giao tiép dwong day dién) co thé dwoc st dung dé thiét lap giao tiép ky thuat sb gitra tram sac va 6
to dién. N6 gwvi di¥ liéu qua cap sac dwdi dang tin hiéu tan s6 cao. Hién tai, dang cong nghé truyén thdng
nay chi dwec str dung cho cac giao thire ISO 15118 va DIN 70121. Muc dich cta nd la thiét 1ap mot két
ndi di¥ liéu hiéu suét cao, an toan dé Gy quyén, truy van trang thai,kiém soét sac va cac chirc nang khac.
Cong nghé nay c6 khanang tucyng thich han ché véi cac (ng dung rleng va hién chi hoat dong voi b dién
Smart fortwo. N6 chl yéu dwoc st dung trong cac tram sac DC CCS cong cong. Vi du: néu ban st dung
mot trong cac tram nay dé sac 6 td dién ctia minh, trang thai sac hién tai va sé kilowatt gi& da sac sé hién
thi trén tram sac.

Sén sang v6i ZE

ZE READY la chirng chi ctua thuong hiéu Renault. Khi sac cac 6 to dién cta minh, Renault khdng thé loai
triv dong dw DC trén 6mA. Do dé, vi ly do an toan va bao hanh, Renault da xac dinh cac tiéu chuan riéng
ma cac tram sac phai dap &ng trwdc khi cé thé sac cac xe dién cla hang.

Thiét bj chéng dong ro
con duoc goi la bd ngat mach dong dw, RCD, RCCB

Thiét bj dong dién duw, viét tit 1a RCD,duoc sir dung dé bao vé moi ngudi khéi bi dién giat. Mot RCD
chuyén dung da duoc chi dinh dé sac 0 t6 dién - loai RCD loai A EV c0 phat hién DC , day la mét gidi
phép hep ly hon nhiéu so véi loai RCD loai B dwoc yéu cau khac.

B® Ngat mach

Cau dao dam béo dong dién chay qua mach khong vt qua mere cho phép cua co so l&p d&t dién. Dong
dién cao hon mirc cho phép sé gay ra hién twgng ngat mach (thdi cau chi).

IP Category

Danh muc IP (Bao vé chdéng xam nhap) cho biét cac diéu kién méi trwérng ma tram sac cé thé st dung.
Hau hét cac tram sac déu thich hop dé st dung ngoai trovi. S6 dau tién cho biét mirc dd bao vé tram sac
khoi cac vat thé la va tiép xac (vi du: v&i cac dung cu), trong khi sé thi hai thé hién mirc d6 bao vé chéng
nwdce. Vi du: Cac tram sac c6 danh muc bao vé IP 44 hoac IP54.

IP 44 c6 nghia la gi? Tram sac dwoc bdo vé chéng tiép xuc véi cac dung cu va chdng cac vat dan dién, di
vat c6 dwong kinh > 1,0 mm. N6 cling dwoc bao vé chdng nwéc ban tr bat ky hwéng nao.

IP 54 ¢6 nghfa la gi? Tram sac hoan toan c6 kha nang chéng tiép xtc va dwoc bao vé khdi si tich tu cta
bui bén trong. N6 cling c6 kha nang chong nwéc ban tir bat ky hwéng nao.
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Thiét bj do kiédm théng minh

Khong thé doc dwoc eHZ ( elektronischer Haushaltszéhler , ddng hd cung cép dién tl trong nha) / théng
minh cho méi s - edl21, edl40. Bdng hé théng minh 1a mét déng hd do dién glri div liéu tiéu thu dién dén cac
thiét bj va hé thdng khac. Vi dy, diéu nay gitp ban c6 thé 1ap hba don cho nang lvong duoc sir dung dé sac
0 t6 tw dong. CO hai loai dong ho théng minh:

1. déng hé théng minh edl40 giao tiép véi ngwdi van hanh déng hd thdng qua mé-dun giaotiép (bo diéu
khién da tién ich)
2. déng hd théng minh edI21 gvi dir liéu cuc bd dén hé théng nha thdng minh

Pdng hd do nang lwong da dwoc higu chuén

O Durc, tat ca cac dong hd - ddng hd do dién trong trwdng hop ca ching t6i - dwoc st dung dé lap hoa don
cho viéc tiéu thy nang lveng phai dugc hiéu chuén. Chi thj v& Dung cu Do lwong (MID) la Chi thi cia Chau
Au vé dong ho do dién. Cac may do tuan tha MID khéng phai dwoc hiéu chuan trwdc khi dwa vao hoat dong.

Phich Cdm sac
con duoc goi la dau noi

Cac loai cap va phlch cam sac khac nhau dwoc siv dung tay thudc vao 6 to dién va loai sac dwoc dé cap (AC
ho&c DC). Vé nguyén téc, cac thanh phan cla cap sac dugc cam vao dau vao 0 t6 dwoc goi la dau nbi sac.
Phich cdm sac la dau con lai cta cap sac Ché d6 3 dwoc cam vao & cam cuda tram sac néu c6. Néu ban sac
xe bang dong dién xoay chiéu, chadng han nhu & nha, két ndi loai 1 hoac loai 2 phé bién hon. Phich cdm
CHAdeMO va phich cdm Combol / Combo2 chi yéu duwoc st dung tai cac tram sac DC.

Quan ly tai

Quan ly phu tai c6 nghta la van hanh mét s6 tram sac voi dung lwong két ndi han ché. Néu tong sb tai két nbi
VOi tat ca cac tram sac (vi du bon tram sac, moi tram c6 22 kW cong suat sac = tai két noi la 88 kW) Ién hon
cong suat két ndi tong thé (vi du 43 kW) thi phai ddm bao rang cac 6 t6 dién & bon tram sac khéng st dung

hét cong suat 22 kW ciing mét ltic. Néu khong, cau chi sé bi nd hodc té nhat la cap ngudn sé qua nong. Cac
hé thong quan ly phu tai pho bién nhat cé nhiéu cach khac nhau dé nhan biét va ngan ngtra qua tai:

Hé thong quan Iy phu tai quen thudc véi ching ta phat hién qua tai bang cach do truc tiép cong suét thuc
hodc sé lwong 6 t6 dién dwoc két nbi.

Viéc qua tai dwoc ngdn chan bang mét trong nhirng cach sau:

> Giam nang lugng sac sén co cho tat ca cac tram sac va vi du tat ca sac bang 16 A. ]

> S0 luwgng 06 t6 dién co thé dwoc sac ddng thei 1a han ché, vi du hai 6 t6 dién. 6 td dwoc sac cho dén khi
pin day. ) .

> Mot hon hop cda hai chién lwgc nay dwoc siedung, vi du khi mét chiec 6 t6 dién phai dwgc sac nhanh
hon mot chiéc 6 t6 khac.
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