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Abstract: The transportation industry has shown rapid development in recent years. Electric vehicles (EVs) have
developed rapidly because they can reduce environmental pollution and make the transportation system smarter.
However, the uneven distribution of electric vehicle charging piles has led to the electric vehicle mileage anxiety
problem. Vehicle-vehicle (V2V) energy mutual aid has become one of the key technologies to eliminate the mileage
anxiety of EVs. The V2V technology not only enables the transmission of electricity between two EVs, alleviating the
problems of insufficient battery range and uneven distribution of charging piles, but also significantly improves
charging flexibility. In this paper, the topologies and control strategies of existing V2V devices are comprehensively
discussed. Firstly, the working principles and application scenarios of the three main topologies, namely, isolated, non-
isolated, and wireless transmission, are analyzed. Then, the advantages and disadvantages of the linear and non-linear
control strategies are discussed, and optimization suggestions are given in combination with the different topologies.
Further, this paper also extends the discussion on the development trend of V2X (vehicle-X) technology, including the
application prospects of vehicle-vehicle (V2V), vehicle-home (V2H), vehicle-grid (V2G) cooperative control, and other
application scenarios in the smart grid. Finally, the current status of the commercialization of V2V charging technology,
commercialization solutions, and challenges are discussed.
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78R AR AR T G A &, (AR S B B
T R AE W 5] A7. IRk, BTG T A IRIR
T AR, B A R PR 58 5 e R0 e 5T 6 10 A 1)
AMigre — RECHWEZHEBOR KRR, @
o GBr BEIR VR 7 Mk R R LRI (20212035 4F)VE
TSR Y, WA 40 I B S it B I U (2030). Bt R AN
(2060) (1881 AR 55, TR T bR B ASG R e 2k
. MR A [ PR AEVR B (IEA) K AT (BRI 4
¥ 2024), EFRBEREHEH W ERFEMKE
B IS E AR ER E B IEE 1700 5
. E IR E TS RIS, XK a8
BTG EOE SR, B 2024 4 9 HJE, REH 3
RS EOES) 1143.3 J16, FHBEK 49.6%.
BREVR AR Sk E] 2 809 T 4.

R BRI M EIUE T B R,
{H 2 78 IS AR AR 1 2 AN 56 35 2 A, R R AT T I
W2 PR BB Y B R R Wk, (EOK
% B IR (R BT LR AR A BR Y, X DL R 4
FRIEEEHATHFER. BT, U2 A X 7
MR 2P K 3 AR IR R A R
R AH 2 R o i DA e — S i izt b [X 78 H A B =
IS 5 9 B 2, 70 RS T A AT AN 3
SRR EEER A RS H I ERERE,
FEKRRATIN 75 5 @ i B A L i . Beah, IR
AE” B 7R 4 i) LE I S AR SR A AE, FRAEHE 78
HUAETE N GE ZE 2 A /D T3 BEHEBA 78 L 25 L iR A
fif e, iR AR I HL X, AR E— B IR
BEAE, HIT 7 A s oL T, A H e
IS AN & TR BEE, X KR PR T A1 K
MR

TR R [, — P B BV G-
FREE E PR E IR L, RN V2V (vehicle-to-
vehicle, V2V) TR L 4. %35 B RV R 0%
A DU T R B R SR R AR I B 2 A
HLRE AL, LR 70 2 RN R AN B 1 43R
B ef SRR, AT 2% R L 273 2R TR F R R R 7 46
FrRUR I IR L. V2V $ AR IE 127 BN L BIVR 4 2 [H]
BE ALY A% O BR . 1228 B T b A% G 78 H ik

R, Y R F B A AR AR R X R B L RE
e e Vg ) 2 PR 2l A7 8 7% 3 A v e ), P
17 24 3 6y vl SR, G R I R e R, (RAE I
¥ ) 22 4 R e 3B AT, R L L R I B Y R Y
AR 7 STt 80 0t 5 B P P A, b, %3 N
HLBIEZE (BV) 78 Rt 7 3 ki s ", BT
A 78 Rl e At B B 45 M. TR E
(1, %355 B X0 AT A ey D4 I BB DA 1 1 4 A L B B VR
R, B 3 RN RIS I 78 A S N
F-ERELFRE. HilE: —RISHEAH (14 ~
1.9kW). R B H (4 ~ 19.2 kW) Fl = 2 Pkt
FEHL (50 ~ 240 kW),

53— 7 THT, AT i e T v,
SEEL T AR, ks W ORI A ek
R SRk, B R R TR B IR P gk e S
s 1) S AIE T AT T R B AR S AU N =
P Fb AR e g5 (DITLB) ¥ it 75 & | SRk [26] 32
H, 38 I XU A 45 R 5 T 4 e I O 3 S B 1
Th. ek, SCERIERE 7T 1 55T H s AR A R -

PR PR IA A SR, DA R 1 s AN -4 il A LA
ARG AE R SCPRAETHE.
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V2X FiAR B A SR 55 R T e e 400
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AR SCE TE T V2V B AR A 6 B 5 T K&
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iy 2 75 A7 7E LSRR B, AT 43 A e B 2 AR 4 38 A A B
PR, ORI At I8 I R S . AR
K, AR AT LT HBARZ 22 D, i,
AT B b B A AR R B A K E AR Y B 3 R
At (MR 2R ZE e R LR AE B R R N,
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