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EV ANH HUONG DEN KHiA CANH KHAC NHAU CUA HE THONG DIEN
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Toi wu héa nguon RE 1. V2G lagi?
2. Taisao ban nén quan tdm

— , dén V2G?
PHAT BDIEN EN .
TRUYENTA V2G hoat déng nhu thé nao?
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== Information and control Grid
—* Energy
Load of
building Kransirmer Thda thiéu nguon dién co thé dudc thu hep vdi EV
A
f P e Xe thuan dién (BEV)
I \ 4
. AC/DC
PC 1 i PEPC | AC A | bi-directional
1Tl jconverter g— converter Xe lai xang A 2
mE = f ¢ — HEV Hop sac nhé
PV Arrays v 5 ) ; ( ) n AC < 22kW
' 8 — 10 gio
' o xe dien Tru sac cdng cdéng cham
Xe lai dién l AC/DC < 22 — 50kW
(PHEV) 2 — 3 giov
Xe pin nhién liéu Tryu sac cong cdng nhanh
(FCEVs) 50 — 350kW
<1 gio
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XE DIEN - SU’ LINH HOAT CUA LUGI DIEN HIEN PAI

Céng
nghé
maoi

Tritué nhan tao

Ky thuat dw bao Dich vy thi trwong dién

Phan tich di liéu Thi truong xe dién

Lwai dién tich hop dién ti cong suat

Grid forming inverter Quan tinh

Grid feeding inverter Diéu khién tan sé dién ap

Coéng nghé lwu trir nang lvong

Cac loai lwu triv Chinh sach hé tro

Vai tro then chét Dich vu phu trg

Ngudn NLTT & lwéi phan phdi

Tang nang luc két nbi Quan ly phy tai

Céng to théng minh Tang tinh linh hoat

Cb6ng nghé blockchain

Bao mat di¥ liéu Giao dich thi trwong

Quan Iy nha may o Giam sat diéu khién

Implementation Lev:L

System-wide

Transmission

Distribution

Local

PSS

FFR

Virtual Inertia

BESS shortterm

DR

Flexibility for
Power

Coordinated
Voltage Control

FACTS
AVR

Voltage boosters

OLTC

Flexibility
Voltage

o

« Lwdi hién tai khdong dwoc thiét ké voi sw
tham gia xe dién+NLTT

« Muc dich cta xe dién 1a van chuyén, nhung

hau hét 95% thdi gian xe dién sé dau xe
« NLTT ban chét lam kém linh hoat, xe dién
lai cé tinh linh hoat cao
« Tinh linh hoat cGia xe dién thé hién & kha
ndng sac xa vao cac thoi diém khac nhau
trong gi®i han céng suat dinh mic E =

HVDC Super Grid
Optimization

ESS long term

Back-up
generation

Flexibility
for Energy
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CAC VAN PE TICH HOP EV

___.)/\..

COODMOTIVE
O Thay dbéi dwdrng cong phu tai

Hién twong mat dién, sut ap & qua ap ngan

(O Quan ly tac nghén lwoi han, syt ap & qua ap dai han, séng hai,
xung dién ap, bién dong tan so, ...

M)

) Tranh qua tai lwdi phan phoi

Néu thiéu diéu khién & phdi hop khéng hop

& Tranh phat thira cac ngudn NLTT ly thoi diém sac Vo do thi phu tai sé lam tén

that cong suat, tang do |éch dién ap va cac
van dé vé chat lwong dién nang

O Dich vu phu trg cho w0

Ty trong dién nang cua NLTT & Viét Nam

O Diéu khién dién ap, tan sb6 con thap, néu xe dién s dung bang nguon
héa thach thi hiéu qua giam phat thai giam
(I) Dich vu “Behind the metter” khéng cao
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SAC/XA THONG MINH HO TRO V2G

Enabling explicit
% Data exchange Smart . Demand Response 2
= QOCPl based Ev Cha rg‘ng Valorisation a
S — ——— S
Y ry g
- Optimised scheduling T
- Charge at lowest CO2/kWh
- Implicit Demand Response
valorisation - Maximize solar consumption
- Optimize available grid capacity
1 - Limit demand charges
- Integrated building energy
l Charge Point Cantrol management :
= (0CCP based) "
M - User Interface O - Improved forecasting
| - Consumer - Lowest - Reduced imbalance costs
C—| identification HEE £/kWh - Implicit Demand Response
C—| (RFID/App) EEN - Greenest valorisation
I = EE R €/kWh
£2
| N Energy
= +«——— ||Energy
PPA s
» = ——
Cherge : | ] Supplier
I J
e —_— Optimized Increase auto
EVSE grid & building consumption

integration costs

< Quyét dinh khi nao va cach xe dién sacC ) < 1. Hé théng pin va Quan |y sac
«  Thu thap cac dv liéu cia xe dién phuc vu cho ké % 2.1 B sac on-board, 2.2 Bd sac off-board
hoachsac/xa S 2 3. Chét lvong dién tai diém dau ndi lwei dien
% Ungdung cacty & cu thé cho sac xa xe dien % 4.1 Lién lac gitra xe va tram sac, 4.2 Lién lac gitra tram sac va
% Timthong tin va thirc hién cac churong trinh DR hé thdng trung tam, 4.3 Diém két ndi lwdi truyén thdng
% Thbng tin cho chu s& hiru xe vé trang thai cac xe % 5.1 Dién mat troi, 5.2 Dién gié

dién, tram sac va héa don ‘
% Thu thap cac théng tin di¥ liéu vé phat thai CO2
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MO HINH KINH DOANH GIA PIEN CHO CAC TRAM SAC EV

ANH HUGNG CUA GIA PIEN/BIEU GIA

Gia "THOI GIAN SU DUNG (TOU)" Gia “DONG”

o

B owest cost time to charge an EV B Highest cost time to charge an EV

Subscription Rate EV Rate
Charge

(i) Gia theo thdi gian thuc (RTP)
(ii) Gia dinh quan trong (CPP)

(iii) Giam gia thdi gian cao diém
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CHUC NANG TiCH HOP CHO V2G

\
' K&t ndi chac chan, tin cdy, an toan (HAN, NAN)

Tich hdp cd sé ha tang sac EV vao hé thong
guan ly phia cau (DSM
\

Cung cap cac hé théng théng minh phan tan

\
Cung cap mot cong to riéng biét tai hé
thong sac EVSE tich hdp vao AMI
I
‘ Tich hdp cd sé ha tang sac EV vao hé thong
DR

[

Tich hop cd sé ha tang sac EV vao hé thong tu
dong héa phan tan (DA

‘ Phoi hdp véi hé thong phat dién nang ludng tai tao
/

V2G (phan Ung
v@i cac tin hiéu
nhanh cua lugi)

All levels of V2G (Source: Nuvve)
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TRUONG HOP 1:

V2G: TOI UU HOA TIEU THU DIEN BANG SAC/XA EV

Quan ly tinh linh hoat duoc cung cap

bdi EV luu tri nang luong
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TRU’O’NG HOP 2: PHOI HOQP SAC NHIEU PEV TRONG LUGI PIEN THONG MINH SU DUNG
THUAT TOAN QUAN LY PHU TAI THONG MINH THO1 GIAN THU’C (RT-SLM)
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TRU’O’NG HOP 2: PHOI HOP SAC NHIEU PEV TRONG LUGI PIEN THONG MINH SU DUNG
THUAT TOAN QUAN LY PHU TAI THONG MINH THO1 GIAN THUC (RT-SLM)

input system parameters, daily load curve, PEV priority groups (red: high priority, blue: u IBEERERBBEE T EEEEEREEEEEE
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TRUONG HOP 3: QUAN LY SAC EV TRONG LU'GI PHAN PHOI TiCH HOP PV UNG DUNG DSM

N
V@i viéc xem xét giam phu tai dinh, giam thiéu phudng sai dién ap dua trén cac
chudng trinh dinh gia dong )

N
Mot ludi dan dung 8 nut dugc moé phong trong 24 gid véi 4 kich ban
J
La dau vao cho phu tai dan cu va céng ty dién toi da héa Igi ich
er e oe o . < LB 7 8
« PEVkétnoivdicacnut2,3va8 | I
« PV ciling dudc két ndi véi cac nut 2,3va 8
| #{ EV3
[ 5
Grid ? 1 3 i 5 PV 3
l_ y y l I_l l_ Source: V.N.H. Giang, 2021
PY1 H EV1 PVv2 H EV2
2 —
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TRUONG HOP 3: QUAN LY SAC EV TRONG LUGI PHAN PHOI TiCH HOP PV UNG DUNG DSM

Ki N
xlgl‘:_i?imax( Z Z Statekka + Z Z Pbaseloadk Z Z generatwnk)
k=1n=1

=1n=1

state,ic Trang thai két ndi clia PEV i tai buwdc thoi gian rdirac k
T Quang thai gian cla cac buéce (gid)
xt T6c d6 sac/xa ctia mdi PEV i tai budc thoi gian k (kW)
oo, Nhu cau dién nang cla tai co s& tai nut n tai bwdc thoi gian k (kWh)
PVgenemtionZ" Dién nang phat cda PV tai nat n tai budc thoi gian k (kwh)
Ji Téng s6 PEV két ndi vao ludi
Kt Téng s cac budc thoi gian
N Téng sb cac nut trong lwdi phan phdi xem xét

MODEL 1: M|n|m|ze Ioad peaks

Kt N Kt

xllnelg(livar(z Z statekxkr + Z Z Pbaseloadk Z Z PVgenemtwnR) X(1-9)+ 9 Z Z tarLffskstatekxk‘r

=1n=1 k=1m=1 i=1k=

state,‘; Trang thai két ndi clia PEV i tai buwdc thoi gian roi rac k
T Quing thai gian cla cac budc (gid)
xi TSc d6 sac/xa cia mdi PEV i tai budc thoi gian k (kW)
pbaseload; Nhu cau dién nidng cla tai co s& tai nat n tai budce thoi gian k (kwh)
PVgenerationin Pién nang phat cta PV tai nut n tai buwdc thoi gian k (kwh)
Ji Téng s6 PEV két ndi vao luéi
Kt Téng s6 cac budc thoi gian
N Téng s6 cac nut trong lwdi phan phdi xem xét
tarif fs; Gia dién tai budc k (VND/kWh)
) Hé s cho gid tri trung binh trong sé (9 < 1)

MODEL 2: Minimize voltage variance, lower the costs

Cac trang
thai xe
dién két
noi

Trang thai
dung
lugng pin
(SOC)

Constraints
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TRUONG HOP 3: QUAN LY SAC EV TRONG LU'GI PHAN PHOI TiCH HOP PV UNG DUNG DSM

Gia RTP dwa trén gia bién tai Viét Nam vao
ngay 07/08/2021
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TRUONG HOP 3: QUAN LY SAC EV TRONG LU'GI PHAN PHOI TiCH HOP PV UNG DUNG DSM

Kich ban 1: K& hoach sac khéng dwoc kiém soat, khéng ap dung V2G
\
Kich ban 2: Model 1 dwoc ap dung dé gidm tai dinh, ap dung V2G

|
‘ Kich ban 3: Model 2 duoc ap dung dé t6i thiéu hoa dao déng phu tai va

t6i thiéu chi phi sac TOU, ap dung V2G

[

Kich ban 4: Model 2 dwoc ap dung dé tdi thiéu héa dao dong phu tai va gia
sac RTP, ap dung V2G

N\
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TRUONG HOP 3: QUAN LY SAC EV TRONG LUG1 PHAN PHOI TiCH HOP PV UNG DUNG DSM
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KET LUAN

Ky nguyén xe dién da dén

EV mang dén va ciling giai
quyét nhiéu van dé hé
théng dién bang V2G

Phat trién EV cung véi RE
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