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Tom tat:

Bai bdo dé xuét phucng phap sac n dong trong hé théng sac dong khéng day vdi cdu tric mach bu
LCC-P va phuang phap udc Iugng hd cam gitfa cudn day nhan vdi cudn truyén dé diéu khién dong sac
thdng qua diéu khién bd bién d6i DC/AC phia truyén, hiéu suét trén toan dai tai cling dugc xem xét
trong nghién clru nay. Mot hé théng sac dong khong day da dugc thiét ké gém 2 phia: phia truyén va
phia nhan. Phia truyén la lan sac gom cac cudn day truyén xép lién ké nhau tich hgp dudi mat dudng
dugc két ndi véi hé thng bién tan tan sd cao thong qua mach bu phia truyén, phia nhan gébm cudn
nhan, mach bu phia nhan, b chinh luu dugc tich hgp trén xe. Két qua cho thay thuat toan udc lugng
va diéu khién chinh xac véi sai s& nho hon 2%, hiéu sudt hé théng dat trén 90% trén toan dai tai.

T khéa:
Hé théng sac dong khong day, sac 6n dong, udc lugng hd cam, mach bu LCC-P.
Abstract:

This study presents a constant current charging method for dynamic wireless charging (DWC)
systems, incorporating an LCC-P compensation topology and a mutual coupling estimation technique
between the transmitting and receiving coils. The charging current is precisely regulated through the
control of the DC/AC converter on the transmitting side, while system efficiency across the entire load
range is systematically analyzed. A DWC system has been designed, consisting of two main parts: the
transmitting side and the receiving side. The transmitting side comprises a charging lane with adjacent
transmitting coils integrated beneath the road surface, connected to a high-frequency inverter system
via a transmitting-side compensation circuit. The receiving side includes a receiving coil, a receiving-
side compensation circuit, and a rectifier, all of which are integrated into the vehicle. Simulation results
indicate that the proposed estimation and control method achieves high accuracy, with an estimation
error of less than 2%, while maintaining an efficiency exceeding 90% across the entire load range.

Keywords:

Dynamic wireless charging system, constant current charging, mutual coupling estimation, LCC-P
compensation circuit.

1. GIOI THIEU CHUNG diém khong phat khi thai khi van hanh.
Trong nhiing nim gin ddy xe dién ngay Tuy nhién, vin dé vé quing duong di
cang phd bién trén thé gisi [1] [2] do wu  chuyén saumdt 1an sac va thoi gian sac lai
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pin la mdt thach thirc 16n ngan can xe dién
thay thé hoan toan xe chay bang nhién liéu
héa thach. Gan day, h¢ théng sac dong
khong day (Dynamic wireless charging-
DWC) cho xe dién [3] d3 duoc dé xuit nhu
mot giai phap dé khic phuc nhitng han ché
nay. Khi van hanh, hé théng cho phép xe
vira di chuyén vira nhan ning luong trén
lan sac ma khong can dimg lai. Piéu nay
cho phép xe di chuyén xa hon ma khong
can tang sb luong cell pin [4].

Trong hé théng DWC, mdi loai xe c6 yéu
cau cong suét sac khac nhau, dit ra bai toan
diéu khién dong dién, dién 4p sac phu hop
dé truyén niang luong tdi da 1én hé thong
luu trit nang lugng trén xe. Cac phuong
phap diéu khién cong sut sac chia lam ba
nhoém: diéu khién phia truyén, diéu khién
phia nhan, va diéu khién hai phia. Nhém
diéu khién phia truyén sir dung phuong
phap diéu khién bd nghich luu phia truyén
dé diéu chinh dong dau ra ting hiéu suit
nhu trong [5], [6] nhuoc diém 1a chi phu
hop voi thiét ké duong truyén kiéu dai va
thiét bi cong suat 16n nhu tau dién. Bang
cach thiét ké cudn day truyén dé tao ra tir
truong On dinh dé dong sac it thay ddi
trong [7] hodc diéu khién b bién doi
DC/DC dau vao, véi cach tiép can nay doi
hoi thiét ké phan ctimg phurc tap va kho
trién khai trong thuc té. Nguogc lai nhom
diéu khién phia nhan d& dang diéu khién
dong dién, dién ap sac tuy nhién hi¢u suét
hé théng bi suy giam. Trong [8], [9] diéu
khién bd chinh luu tich cuc phia nhan dé
tao ra dong dién thay ddi dugc, phu hop
cho xe di chuyén téc do thap. Lip thém
phan ctg b6 sung nhu cam bién hoic bd
bién d6i DC/DC & phia nhén dugc s dung
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trong [10]-[12], nhuoc diém 1a hé théng
cong kénh hon. Diéu khién ca phia truyén
va phia nhan 13 phuong an cho chit luong
diéu khién tot nhat tuy nhién can truyén
thong gitta phia truyén va phia nhan — kho
thuc hién trong moi truong tir trudong manh
nhu hé thong DWC [13]-[16].

Bai bao nay dé xuit mot phwong phap mai
thiét ké hé théng DWC sac dong khong doi
bang cach sir dung mach bu LCC-P tinh
todn udc lugng hé s6 hd cam hai phia
truyén nhan chi tir cic dai lugng phia
truyén. Gia tri hd cam tinh udc luong duoc
sit dung dé diéu khién chinh xac ngudn
dong dau ra phu hop véi timg loai tai va
khong phu thudc vao gia tri cia tai phia
nhan. Thuat toan wéc lugng va diéu khién
dat duoc do chinh xac cao véi ciu tric
mach bu phia nhan don gian. Nghién ctu
nay bao gébm 5 phan: phan dau tién giGi
thiéu tinh cip thiét ctia vin dé nghién ctru,
phan thir hai trinh bay cach thiét ké hé
théng sac khong day dong sir dung ciu trac
mach bu LCC-P, phﬁn ther ba dé xuét
phuong phap uéc lugng hé s6 hd cam dé
diéu khién dong dau ra chi tir cac dai luong
do duoc phia truyén, phan tiép trinh bay
két qua mod phong kiém chimg d6 chinh
xé4c cua thudt toan ude luong va diéu khién
va két luan dinh huéng phat trién duoc
trinh bay ¢ phan cubi.

2. CAU TRUC HE THONG VA PHAN
TICHLY THUYET
2.1. Cau truc hé théng dé xuat

Hé thong dé xuit gdbm hai phia tach roi
nhau: phia truyén (st dung mach bu LCC)
va phia nhan (st dung mach bu P), tao
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thanh ciu tric LCC-P nhu Hinh 1. O phia
truyén, mdi cudn diy dwoc ndi voi mot
mach bu LCC doc lap, va to hop ba cudn
day-mach bu nay duoc mic song song vio
cing mot bd nghich luu. Su két hop nay
tao thanh mot mo-dun truyén, cho phép mé
rong pham vi truyén va cai thién hiéu suat
lién két tir. Nguon dién mot chiéu dau vao
Upc dugc chuyén thanh dién ap xoay chiéu
tan sb cao nho bd nghich lwu cau gdm bén
MOSFET (S1, S, S3, S4), sau do thong qua
mach bu LCC phia truyén (Lpri, Cpri, Cpi)
dua dén cudn day truyén Li. Dong dién
xoay chiéu tan sd cao trong cudn day

Phia truyén

truyén sinh ra tir truong bién thién trong
khong gian truyén. O phia nhan, cudn day
nhan (L) cdm tng dugc mot dién ap xoay
chiéu. Dién ap cam tmg sau d6 di qua mach
bu P (Parallel) va dugc chinh luu tao ra
dién ap mot chiéu sac cho hé théng luu trix
ning luong trén xe dién. Bé mo hinh hoa
dic tinh cua hé théng luu trir ning luong
(pin) trén xe dién, nghién ctru st dung mot
ndi tré ¢6 thé didu chinh dugc. Cach tiép
c4n nay pho bién trong cac nghién ctru vé
truyén ning luong khong day cho xe dién
[10]-[12], [17].

Phia nhan

_’—I_Zi K

All
polyy

out

Hinh 1. So dé cau tric mach dién-tir hé théng sac déng khong day

pl Ipll_g})l Lo
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Hinh 2. So’ dé quy ddi twong dwong 3 cudn day truyén va 1 cudén day nhan
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2.2. Phan tich nguyén ly mach

Mach bu LCC-P duge dé xuat dé thiét ké
cho hé théng nay nhu duogc biéu dién trén
Hinh 1. So d6 twong dwong dugc trinh bay
trén Hinh 2. Phuong phap phan tich séng
hai co ban (First Harmonic Approximation
- FHA) duoc str dung dé phan tich nguyén
1y hoat dong ctia mach, dién ap dau ra cua
bd nghich luu duoc x4p xi thanh cac ngudn
sin. D& don gian hda md hinh, cac t6n hao
do dién tré cua cudn day va mach bu duogc
bod qua va do chinh xac cta phuong phap
nay duoc xac minh bang cac két qua mo
phong. Tuong tac tr gitta cadc cudn day
truyén va cudn day nhan dugc mé hinh héa
du6i dang cac ngudn ap phu thudc dong,
thé hién mdi lién hé hd cam giira cac phan
tr. O phia tai, bo chinh luu, tu loc va tai
tiéu thu duoc quy doi thanh mot tro khang
tuong duong R4 nham thuén tién cho viéc
phan tich mach ¢ mién tan s co ban.

Ky hi¢u I,,1; 1a dong dién hi¢u dung chay
trong cudn truyén thir i; L,; la dong dién
hiéu dung chdy qua tu bu song song C,; va
I;n; 1a dong dién hiéu dung dau ra caa bd
nghich luu hay chinh 1a dong chiy qua
cuén cam bu L,;. Ap dung dinh luat
Kirchhoff Il cho mdi mach vong dong dién
& phia truyén:

. . 1
Ugp = ]erinli + (](ULri + ja)_(]n) Ipzi (D

1
JwCqpi IpZi - (2)
. 1 .
(](‘)Lpi + _) Ipli _]wMirIs + VMi

ijpl'

O phia nhén :

N

. . 1

jw E . lMirIpli =jwLgls + Tl Is  (3)
i= S
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o les = Realy “
Trong d6, w 14 tan sb goc, M;, 1a hd cam
gitta cudn truyén thir i va cudn nhan. Vy,; 1a
ngudn ap phu thude do cac cudn dy truyén
con lai gy 1én cudn truyén thir i; My, 12 hd
cam gitra cudn truyén i va cudn truyén k va
I1; 1a dong chay trén cudn truyén i:

N
Vi =0 ) My )
k=1;k#i

Céc thong sb tu dién va cudn cam trong
mach bu dugc thiét ké dé théa man diéu
kién cong hudng ¢ phia truyén:

1

Lt oy =0 (6)
1 1 .
R

w leg=1;k¢i My, =0 (7)
Diéu kién cong huong & phia nhan:
1
JwCs

+jwly; =0 )

Dong di¢én trén cudn day truyén va dong
trén cudn nhan dugc rat ra nhu sau:

UAB
[ = ——
. R
f= (1424 M, (10)

Voéi: M, = Zévleir

Dong dién qua tu bu C,; dugc biéu dién
nhu sau:

__ _Uss [RLMier
P2l 1212, w

JURLy = LMy M,) |

+
(11)

Dong trén tai dugc thé hién nhu sau:
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Uss
" Jolly (12

Tir (12) nhan thay, cuong do dong dién dau
ra phu thudc vao dién ap dau vao. Nhu vay,
mach bi LCC-P dam bao dau ra hé thong
1a mot ngudn dong khong phu thude vao
tai.

2.3. Tinh toan théng s mach bu

Muc tiéu cua viéc thiét ké hé théng sac
khong diy dong st dung cdu triic mach bu
LCC-P 1a dam bao hiéu suat truyén ning
luong cao trén toan dai tai, trong diéu kién
ndi trd ctia pin thay d6i lién tuc trong sudt
qua trinh sac. Dong thoi, hé théng can dap
mg yéu cau vé dong dién dau ra 6n dinh
dé dam bao qua trinh sac hi¢u qua va an
toan cho hé théng luu trit ning luong.
Trong nghién ctu nay, cuén day nhin L;
dugc thiét ké dya trén cac thong sd ky thuat
cua 1an sac c¢d dinh d3 dugce trinh bay trong
[18]. Cac cudn truyén gidng nhau va dat sat
nhau. Vi vay, gia tri dién cam, hd cam cua
cac cudn day truyén 1a gidng nhau:

Lpyr = Lpz = Lps =Ly

Pout
Pout+Ploss

ReqlIR|?
. z - (15)
ReallR|2+6Rp|lp1 | +Rslls]

Mat khac, tr cac phuong trinh (9), (10),
(12) rat ra dugc:

() - )
gl YiLi Mir
|1 Rid 2
(m) (1+GY)
Trong d6 tong hd cam truyén nhan:

M, = Zliv=1

Noi tré cudn day nhan duogc biéu dién theo
cac thong sd truyén nhén, véi thong so
cudn day truyén duoc dé cap trong [18]:

R—R\/7
Lyp

Két hop cac phuong trinh (15)-(18) thu dugc
biéu thtre tinh hiéu suét:

(16)

(17

My = kJL,L; véi k~0.14

(18)

Red

RqRp |Ls/Lp -
W+th+RP LS/Lp‘l'

Biang 1. Thong sb ciia hé thong va mach bu

H= (19)

6RpLs
2
K2Lp

{ P T . (13) Théng s6 Ky hiéu | Gia tri
Mie = My (i k = 1,2,3;1 # k) Dién &p vao Upc 310V
Tuong tu, théng sd cic phan tir mach bu E?)I;;Od?gﬁfatumg If 8?{22

, ) . o1 S4 _ R
phia truyén dugc chon nhu sau: Dién cam cudn truyn Ly 120uH

Ly=L,=Ls=L bién cdm cudn nhén Ly 19uH
{Cr _ Cr _ Cr _ Cr (14) Noi tré cudn truyén Ry 0.050

[EER Noi trd cudn nhan R, 0.02Q
Pé tinh hiéu suit truyén ning lrong, xem Dién cam bu phia Ly 17.3uH
xét dén ndi tr¢ cia cac cudn day truyen va truyen

Tu bu song song phia Cyi 0.2 uF

nhan nhu trén Hinh 2. Trong d6, Ry,;, R lan truyén
luot 1a ndi trd clia cac cudn day truyén va Tubunoditiepcudn 1, | Cpy,Cps | 0.04uF

A , A A A - A e 3
nhan. n t n thiét k —

na i‘i‘c CE‘-’ day r};lye_ iuqc_ Re © [Tubunditiépoun2 | Cp | 0.047uF
giong het nhau, nen Kp; = Kp1 = Kp2 = "7y by phia nhan C, 0.185uF
R,3 = Rp. Hi€u suét truyén nang luong Dii tai tuong dwong Reg 12.1
cua hé théng duoc tinh nhu sau: — 20.30
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Nghién ctru dé xuat thiét ké hé thng sac
voi H = 90% trén toan dai tai lam viéc
Rioaa = 15 — 250, ting v6i gia tri tai quy
d6i twong dwong:

Rea =5 Rioaa = 121 -203Q  (20)

Vi thong sb ctia cudn day truyén nhan da
duoc thiét ké, chon tan s cong huong f =
85kHz (theo tiéu chuan SEA J2954). Tur
muc tiéu hiéu suét (19), két hop véi cac
phuong trinh cong huong (6), (7), (8),
dong sac (12), cac thong s6 mach bu duoc
tinh todn va dua ra trén Bang 1.

3. THUAT TOAN U'OC LUONG VA
PIEU KHIEN DONG DAU RA

3.1. Uéc lwong hé cam

Theo phuong trinh (12) dé udc lwong duge
dong dién dau ra I can uéc luong dugc
tong hd cam Y, M;,. Bai bao nay dé xuat
mot thuat toan udc luong hd cam chi dua
vao thong tin thu duoc tir phia truyén, cu
thé 1a dong dién trong cac cudn day truyén,
ma khong yéu cau bat ky truyén thong nao
giita hai phia truyén va nhan.

Imaginary axis A

Lyin

o

Hinh 3. Cac thanh phan dong dién truyén biéu
dién dwéi dang véc-to
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Duya trén phuong trinh (9) va (11), L,y;
dugc phan tich thanh cac thanh phan theo
truc thuc va ao:

U RLM M,
poir = gty (Rt 1)
Lyin = —22 2]
p2in — stan,z sHrL (22)
Lpi i = —28 .M, M,
p2i_i — wLg 2L 2 r (23)

Céc thanh phan trén dugc biéu dién duéi
dang véc-to nhu trén Hinh 3. Trong d6:

I

p2iref =
I 2 2 Iin_i*~Ip1i°=Ipa2i® (24)
p2in + p2i ~ Ip2in I
pii
Iin i*=Tp1i®—Tpzi®
@; = arcos | ——F—F= ) +
lelilpzi
Ipzi ref2+1p2i2_1p2 Tl2 (25)
arcos = =
( lezi_reflpzi )
Ip2irefcos(@;)
MM, \/"’”lef| "L iLs (26)
pll

Duya trén moi quan hé cua dong dién cudn
truyén I,;; va dong dién trén tu bu I,y;,
tong h¢ so6 ho cam dugc biéu dién nhu sau:

Ip2i refcos(@y)
M, = |3V \/% L.L, (27)

| p1i|

V6i nhitng tham s6 hé thong thiét ké da
biét, dién cam hd cam c6 thé duoc udc
luong dua trén (27). Trong do6, cac dai
lwong can biét 1a gia tri hidu dung cac dong
dién phia truyén bao gdbm dong qua cudn
cam bu /;;, ;, dong qua tu bu song song I,
dong trén cac cudn truyén Lpy;.
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3.2. Diéu khién dong sac

Tur phuong trinh (12) thiy rang: néu uéc
luong duoc M, theo (27) thi co thé diéu
khién dong dién sac thong qua diéu chinh
gia tri ciia Uuz. Trong hé thong WPT,
phuong phép diéu ché dich pha bd nghich
luu phia truyén thuong duge sir dung dé
diéu chinh gi4 tri cua U,p. Tin hiéu diéu
ché dich pha va dién ap dau ra dugc thé
hién trén Hinh 4. Xung diéu ché cho hai
van trén cung mot nhanh cin c6 mot
khoang thoi gian dead time dé tranh khi hai
van trén mot nhanh cung dan (chua
md/khdéa hoan toan) s€ gay hién tuong
ngan mach ngudn ap, gy mét an toan cho
hoat dong cuia mach dién.

Duya vao phuong phéap xap xi song hai bac
nhét, dién ap dau ra nghich luu U,z duoc
biéu dién nhu sau:

Usg [ Uscluong
= dong phin hdi
drra vao (12)

(28)

e )

Uy = — Upcsin
Trong d6, Goc 6 1a goc dich pha gitra hai
nhanh van S1, S4 va S2, S3 véi gia tri thay
d6i trong khoang tir 0 dén 180°. Bang cach
thay d6i goc 6 dién ap dau ra nghich luu co
thé diéu chinh duoc.

- Dead time 4’} 0 }<7
5 | |
2 =] =
] S, Sy S S,
B |
=0
] | | t
[} |
1 T
S5 S, H S; s, S;
0 : l =
u I t
Upch--- %« piociu I SR Y I I AN JENE Ol B
T Hap_FHa
0
t
[N 779 S, S, A

Hinh 4. Tin hiéu diéu ché va dién ap diu ra
sau nghich lvu sir dung diéu ché dich pha

Ure legng
hé cim M,

dwa vao (27)

A A
Lin3 Linz | Lim

1)

T Ly b

C, o

Y
T Ly I
Cor—

S Y L
Iis Lo Iﬂﬂ_
==

L& T —

<

\.
.

 Nghich luu Full- Bridge j

Lan dwing I
sac ding
|

Hinh 5. So d6 céu tric hé thdng diéu khién dong dau ra dwa vao wéc lwong hé cam
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Nhu vay, tir cong thuac (12), (27) va (28)
thdy rang, bang cach diéu chinh goc dich
pha @ c6 thé diéu chinh dwoc dong dién
sac.

So dd chu trac hé théng didu khién dong
sac dau ra dua vao ude lugng hd cam duoc
trinh bay trén Hinh 5. Trong céu tric nay,
cac dai luong gébm dong qua cudn cam bu
Iin i, dong qua cudn day truyén Iy; , dong
qua tu bu L,5; duoc do bang cam bién dong
dat tai phia truyén. Tur cac gia tri do duorc,
hé s6 hd cam M, dugc udc luong theo cong
thire (27). Dong thoi, dién ap sau nghich
lwu Uyp ciing duoc do dé uée luong dong
dau ra Ig fp theo phuong trinh (12). Sai
léch gitra gia tri dat I ,..; va dong ude
luong I 5, duge dua vao bo diéu khién
dong, bo diéu khién nay phat tin hiéu dich
pha dé diéu khién dong dién dau ra.

4. KET QUA MO PHONG

Dé kiém chimg tinh xac thuc ctua phuong
an dé suat, mod hinh mé phong duogc thuc
hién trén phan mém MATLAB/Simulink
v6i cac thong sb trén Bang 1.

Trong kich ban md phong dau tién, kha
nang duy tri dic tinh ngudn dong ciia hé
théng dugc danh gia. Cu thé, hé théng
duoc kiém tra véi ba gia tri tai khac nhau:
15Q, 20Q va 25 Q. Két qua dugc trinh
bay trong Hinh 6 cho thiy dong dién dau
ra van duoc duy tri & mirc gan nhu khong
dbi, voi sai s6 nho hon 0.5%. Piéu nay
chting minh rang hé théng diéu khién dé
xuét c6 kha nang tao ra dong sac 6n dinh,
gan nhu khéng phy thudc vao su thay doi
clia tai — mot yéu cu quan trong ddi voi
cac ung dung sac khong day dong.

(ISSN: 1859 - 4557)

Ru=15Q  Ry=200;5=0.3%R=25Q; 8 =0.5%

8 L
= — [RJMS
0
S o
i~
-~
<
Q)
T4
3
D o

R¢q thay doi
2
0 i |
0 0.005 0.01 0.015

Time [s]
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Hinh 7. Hiéu suit hé thong ly thuyét va mé
phéng

Hinh 7 biéu din hiéu suit cia hé théng Vol
cac thong s6 thiét ké ¢ phan 2. Nhiéu gia
tri tai khac nhau trong toan dai hoat dong
da duoc khao sat. Két qua mo phong cho
thdy hiéu suat ctia hé thong ludn duy tri
trén 90%, va gan tuong doéng v&i gia tri
hiéu suét Iy thuyét, chtng to thiét ké dé
xuit ¢6 hiéu qua cao trong truyén ning
lugng.
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Hinh 8. Dong dién va dién ap trén MOSFET

Ig_rer=9A3 8 =1.05% Iy _per=10A; 6 =1.43% I per=11A; 6 = 1.78%

12 M

= 9
i’ _Ikikg/'erence
t,) e
§ R_Estimation|
= 6 _[ R_Actuality
g Thoi gian xac lap
5 =3ms
O

3

0 . ‘ i ‘ i

0 0.005 0.01 0.015 0.02 0.025 0.03

Time [s]

Hinh 9. Pap irng dong dién diu ra wéc
lwong va thie té

D6 thi dién ap (Ugs) va dong dién (Igs) trén
cac van MOSFET duogc biéu dién trén
Hinh 8. Két qua cho thidy cac van
MOSFET da dat chuyén mach mém
(ZVS), gbp phan giam ton that dong cit.

Sau khi xdc minh hiéu suit truyén ning
lwong va dic tinh ngudn dong dau ra, kich
ban mé phong tiép theo duoc thuc hién
nham danh gia tinh chinh xac cta thuat
toan udc lwong hé s6 hd cam, ciing nhu kha
nang dap tng cua ciu trac diéu khién dong
dién.

Cac gia tri dat dong dién (Ig refence) duoc
thay do6i tir 9A dén 11A, v6i bude nhay 1 A
sau mdi 0.01s. Két qua mo phong duogc
trinh bay trong Hinh 9 cho thiy dong dién
thuc t& (Ir Reain) c6 thoi gian dap tng
nhanh, dat trang thai on dinh trong vong
3ms sau mdi lan thay déi gia tri dat, va
khong xut hién hién tuong qua diéu chinh.
Pong thoi, dong dién thuc té bam rat sat
dong dién udc luong (Ir Esiimation) VA 14 tri
dait, voi sai s6 ti da chi 1.78%. Sai s nay
cht yéu dén tir cac thanh phan ki sinh trong
hé théng, da dugc bo qua khi phan tich
nguyén Iy mach & phan 2. Tuy nhién sai s6
van nam trong sai léch cho phép, dam bao
yéu cau vé do chinh xac ciia dong sac trong
céu trac diéu khién.

5. KET LUAN

Trong bai bao ndy, mot phuong phap diéu
khién 6n dong dua trén wéc luong hd cam
duoc dé xuit nham diéu khién dong sac
trong hé thong sac dong khong day cho xe
dién ma khong can phan hoi tir phia nhan.
D6 ivéi hé théng sac dong khong day,
thanh phan hd cam ludn lién thay doi khi
xe di chuyén. Bai bao lan dau dua ra
phuong phép 1y thuyét dé woc luong hd
cam chi dua trén dong dién truyén, véi ciu
trac LCC-P sir dung nhiéu cudn truyén.
Pong thoi phuong phap diéu khién truyén
khong can truyén thong hai phia gitip giam
d6 phurc tap ciia diéu khién, giam do tré va
tang tinh tin cdy véi sai s6 cho phép. Bén
canh d6, diéu khién dong sac dau ra dua
trén viéc udc lugng hd cam van can phai
phat trién thém trong nhitng nghién ctru xa
hon c6 thé ké dén nhu diéu khién dién ap
dau ra hay dam bao van hanh an toan cho
pin khi sac.
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Gigi thiéu tac gia:
Tac gia Bui Trong Pat t6t nghiép ctr nhan chuyén nganh Ky thuat Biéu khién va

Tu dong hoa tai Trudng Dién — Dién tlr, Dai hoc Bach Khoa Ha Noi nam 2025. Hudng
nghién clftu chinh bao gém: dién tlr cong suat, hé thdng truyén dién khéng day.
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Tac gia Dueng Anh Minh t5t nghiép ctr nhan chuyén nganh Ky thuat Biéu khién va
Ty dong hda tai Trudng Dién — Dién tlr, Dai hoc Bach Khoa Ha NGi nam 2025.
Huéng nghién cltu chinh bao goém: dién tir cong suat, hé théng truyén dién khong
day.

S

Téc gia Tran DPirc Hiép sinh ndm 1988, nhan bang ky su’ Céng nghé ky thuat Dién-
Dién tlr clia trudng Dai hoc cdng nghiép Ha N6i ndm 2011, bang Thac sy chuyén
nganh Ky thuét Diéu khién va Tu ddng hda tai Hoc vién K§ thudt Quan su ndm 2016.

Hién tai la gidng vién khoa Tu dong hda, trudng Dién-bién tr, Dai hoc Cong nghiép
Ha NGi. Hudng nghién clru chinh la dién tr cong suat, truyén nang lugng khong day,
sac khong day cho xe dién.

Téc gia Nguyén Thi Diép t6t nghiép dai hoc, thac si, tién si chuyén nganh Tu dong
hoa tai TruGng Dai hoc Bach khoa Ha NGi vao cac nam 2004; 2008; 2021. Hién nay
la giang vién Khoa Diéu khién va tu ddng hda, Trudng Dai hoc bién luc.

Hudng nghién cltu chinh bao gom: dién tir cdng suat, truyén dién khéng day, sac
khong day, quan ly nang lugng pin.

Tac gia Nguyén Kién Trung sinh ra tai Ha NOi. Anh nhan b&ng Pai hoc va Thac si
khoa hoc cling chuyé&n nganh diéu khién va tu déng héa tai Trudng Dai hoc Bach
Khoa Ha Néi lan Iugt vao cac ndm 2008 va 2011. Ndm 2016, anh nhan bang Tién Si
tai vién cong nghé Shibaura Tokyo, Nhat Ban. Sau thdi gian lam nghién c(ru sau tién
si, anh vé nudc ti€p tuc cong viéc giang day tai TruGng Pai hoc Bach Khoa Ha Noi
tur cudi nam 2017.

Linh vuc nghién clru: cac bd bién d6i dién tir cdng sudt lam viéc & tn s6 cao, hé
thong sac va quan ly nang lugng cho xe dién, va hé thong truyén dién khong day.
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