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Toém tat:

Bai bao dé xuat phuong phap sac 6n dong trong hé théng sac dong khong day vai cau truc mach bu
LCC-P va phuang phap uéc lugng hé cdm gilla cudn day nhan vai cudn truyén dé diéu khién dong sac
thong qua diéu khién bé bién d6i DC/AC phia truyén, hiéu suat trén toan dai tai cing dugc xem xét trong
nghién cltu 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 gdm cac cudn day truyén xép lién ké nhau tich hgp dudi mat dudng dugc két néi vai
hé théng bién tan tan sé cao thong qua mach bu phia truyén, phia nhan gém cuén nhan, mach bu phia
nhan, bd chinh luu dugc tich hgp trén xe. Két qua cho thdy thuat toan udc lugng va diéu khién chinh xac
V@i sai s6 nho hon 2%, hiéu suat hé thong dat trén 90% trén toan dai tai.

Tu khéa: Hé théng sac dong khong day; sac 6n dong; udc lugng hé cdm; 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 acharging 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. GIGI THIEU CHUNG van dé vé quiang duong di chuyén sau mot 1an
Trong nhing ndm gﬁn day xe dién ngay cang &€ va thoi gian sac lai pin la mot thach thuc
phd bién trén thé gisi [1], [2] do wu diém 16n ngan can xe dién thay thé hoan toan xe

khong phat khi thai khi van hanh. Tuy nhién, chay bang nhién liéu héa thach. Gan day, hé
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thong sac dong khong day (Dynamic wireless
charging-DWC) cho xe dién [3] da dugc dé
xuat nhu mot giai phap dé khac phuc nhirng
han ché nay. Khi van hanh, hé théng cho phép
xe vira di chuyén vira nhan ning luong trén
lan sac ma khong can ding lai. Diéu nay cho
phép xe di chuyén xa hon ma khong can ting
s6 luong cell pin [4].

Trong hé théng DWC, mdi loai xe co yéu
cau cong suat sac khac nhau, dit ra bai toan
diéu khién dong dién, dién 4p sac phu hop dé
truyén nang luong ti da 1én hé thdng luu trix
ning luong trén xe. Cac phuong phap diéu
khién cong suét sac chia 1am ba nhom: diéu
khién phia truyén, diéu khién phia nhan, va
diéu khién hai phia. Nhom diéu khién phia
truyén st dung phuong phap diéu khién bo
nghich luu phia truyén dé diéu chinh dong
dau ra tang hiéu suit nhu trong [5], [6] nhuoc
diém 1a chi phu hop véi 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 6n dinh dé dong sac it thay doi
trong [7] hodc diéu khién b bién d6i DC/DC
dau vao, véi cach tiép can nay doi hoi thiét ké
phan ctmg phire tap va kho trién khai trong
thuc té. Nguoc lai nhém diéu khién phia nhan
dé dang diéu khién dong dién, dién ap sac tuy
nhién hiéu suét hé théng bi suy giam. Trong
[8], [9] diéu khién bo chinh luu tich cuc phia
nhéan dé tao ra dong dién thay déi duoc, phu
hop cho xe di chuyén tdc do thap. Lip thém
phan cting b6 sung nhu cam bién hodc b bién
d6i DC/DC & phia nhan duoc st dung trong
[10]-[12], nhugc diém 1a hé thdng cong kénh
hon. Piéu khién ca phia truyén va phia nhan
la phuong an cho chat lugng diéu khién tot
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nhit tuy nhién can truyén thong giita phia
truyén va phia nhan — kho thyc hi¢n trong méi
truong tir trudng manh nhu hé thdng DWC
[13]-[16].

Bai bao nay dé xuat mot phuong phap méi
thiét ké hé thong DWC sac dong khong doi
bang cach sir dung mach bu LCC-P tinh toan
udc lugng hé s6 hd cam hai phia truyén nhan
chi tir cac dai lwong phia truyén. Gia tri hd
cam tinh udc luong dugc st dung dé diéu
khién chinh x4c ngudén dong dau ra phu hop
voi tung loai tai va khong phu thude vao gia
tri cua tai phia nhan. Thuat todn udc luong va
diéu khién dat dugc do chinh x4c cao véi cau
tric mach bu phia nhan don gian. Nghién ctru
nay bao gdm 5 phan: phan dau tién giéi thiéu
tinh cép thiét ctia van dé nghién ctru, phan thi
hai trinh bay cach thiét ké hé thong sac khong
day dong st dung c4u tric mach bu LCC-P,
phan thir ba dé xuat phuong phap uéc luong
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 mo phong kiém ching do
chinh xac cua thuit toan udc lugng va diéu
khién va két luan dinh hudng phat trién duoc
trinh bay & phan cudi.

2. CAU TRUC HE THONG VA PHAN TiCH LY
THUYET

2.1. Cau tric hé théng dé xuat

Hé thdng dé xuat gém hai phia tach roi nhau:
phia truyén (str dung mach bu LCC) va phia
nhan (st dung mach bu P), tao thanh cAu trac
LCC-P nhu Hinh 1. O phia truyén, mdi cudn
day duoc ndi voi moét mach bu LCC doc lap,
va to hop ba cudn day - mach bu nay duogc
méc song song vao cung mot by nghich luu.
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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. Ngudn dién mot chiéu
dau vao UDC duoc chuyén thanh dién ap xoay
chiéu tan sd cao nho bd nghich luu cau gom
bén MOSFET (S1, S2, S3, S4), sau d6 thong
qua mach bu LCC phia truyén (Lpri, Cpri,
Cpi) dua dén cudn day truyén Li. Dong dién
xoay chiéu tan s cao trong cudn ddy truyén
sinh ra tir trudng bién thién trong khong gian
truyén. O phia nhan, cuén day nhan (Ls) cam

Phia truyén

g dugc mot dién ap xoay chiéu. Pién ap
cam ung sau do di qua mach bu P (Parallel)
va dugc chinh luu tao ra di¢n 4p mét chiéu sac
cho hé thdng luu trir nang lugng trén xe dién.
Pé mo hinh hoa dic tinh cta hé théng Iuu trir
nang lugng (pin) trén xe dién, nghién cliru su
dung mdt ndi tré co thé diéu chinh duge. Cach
tiép can nay phd bién trong cac nghién ctu
vé truyén ning luong khong day cho xe dién

[10]-[12], [17].
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Hinh 2. So d6 quy ddi tuong duong 3 cuén day truyén va 1 cuén day nhan
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2.2.Phan tich nguyén ly mach

Mach bu LCC-P dugc dé xuét dé thiét ké cho
hé thdng nay nhu dugce biéu dién trén Hinh
1. So d6 twong dwong duoc trinh bay trén
Hinh 2. Phuong phdp phan tich song hai co
ban (First Harmonic Approximation - FHA)
dugc sir dung dé phan tich nguyén 1y hoat
dong ctua mach, dién ap dau ra cta bod nghich
luu duge xap xi thanh cac ngudn sin. Dé don
gian héa mo hinh, cac t6n hao do dién trd cua
cudn day va mach bu dugc bd qua va do chinh
xéc ciia phuong phép nay dugc xac minh bang
céc két qua mo phong. Tuong tac tir gitra cac
cudn day truyén va cudn ddy nhan dugc mod
hinh héa dudi dang cac ngudn ap phu thudc
dong, thé hién mdi lién hé hd cam gitra cac
ph?m tar. O phia tai, bo chinh luu, tu loc va
tai tiéu thu dugc quy ddi thanh mot tré khéng
tvong duong nham thuan tién cho viéc phan
tich mach ¢ mién tan s co ban.

Ky hi¢u L, la dong dién hiéu dung chay trong
cudn truyen thu i; IpZi la dong dién hi¢u dung
chay qua tu bu song song C_va [ la dong
dién hiéu dung dau ra cta bd nghich luu hay
chinh 1a dong chay qua cudn cam bu L . Ap
dung dinh luat Kirchhoff II cho mdi mach
vong dong dién ¢ phia truyén:

Uygp = JwLlypilpy; + (ijri + ﬁ) Inai

(1)

1 ) 1 .
Ippi = (]O)Lpi + ]w—C) Ip1i = joMiIs + Vii (2)
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1
JjwCs

Ies = Ryglg 4)
Trong do, w 1a tan s6 goc, M. 1a ho cam gitra
cudn truyén thir i va cun nhéan. V, 1a nguon
ap phu thudc do cac cudn day truyén con lai
gdy nén cudn truyén thir i; M, la hd cam giita
cudn truyén i va cudn truyén k va / . 1a dong
pli
chdy trén cudn truyeén i:

)

N
Vi =J"“Z Mielp1;
k=1;k+i

Céc thong so tu dién va cudn cam trong mach
bu duogc thiét ké dé thoa man dic¢u kién cong
hudng ¢ phia truyén:

1 ;
Jaty TJ@Li =0 (6)

1
JwCpi

1 . N
e Tk ¥ @ L=y Mik =0 (7)

Dbicu kién cong hudng ¢ phia nhan:

1

jaC +jwl; =0

(8)

Dong dién trén cudn day truyén va dong trén
cudn nhan duogc rut ra nhu sau:

Uap
P Sl ©)
_ _UaB : Reg
Is = JjwLyiLs (1 *] st) M; (10)

Vi M, = ZIiV=1Mir

Dong dién qua tu bu C dugce biéu dién nhu

JwCri i
’ P sau:
O phia nhan: Uap [RLMiM
11921' = ngfii[ - + j(LiLri - LsMier)] (1 1)
N
1
jwz Milyy; = joLgl, +—=1 3 . o o
g P o o ®) Dong trén tai dugc thé hién nhu sau:
S6 38 51
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UAB
LT
Tir (12) nhan thiy, cuong d6 dong dién dau
ra phu thudc vao dién ap dau vao. Nhu vay,
mach bu LCC-P dam béao dau ra hé théng la
mot ngudn dong khong phu thude vao tai.

2.3.Tinh toan théng sé mach bu

Muc tiéu ctia viéc thiét ké hé thong sac khong
day dong sir dung cau trac mach bu LCC-P la
dam bao hiéu sut truyén ning luong cao trén
toan dai tai, trong diéu kién ndi tré ciia pin
thay d6i lién tuc trong subt qua trinh sac. Pong
thoi, hé thong can dap ung yéu cau vé dong
dién dau ra on dinh dé dam bao qué trinh sac
hiéu qua va an toan cho hé thong luu trit ning
lugng. Trong nghién ctru nay, cudn day nhan
L dugc thiét ké dua trén cac thong sb ky thuat
ctia lan sac c¢6 dinh da duoc trinh bay trong
[18]. Cac cudn truyén giéng nhau va dat sat
nhau. Vi vy, gié tri dién cam, hd cam ctia cac
cudn day truyén la giéng nhau:

M = My; (i, k = 1,2,3;i # k)
Tuong tu, thong sb cac phan tir mach bu phia
truyén duoc chon nhu sau:

{Lrl = LrZ = Lr3 = Lr (14)

Crl = Cr2 = Cr3 = Cr

Dé tinh hiéu suét truyén niang luong, xem xét
dén ndi tré cua cac cudn day truyén va nhan
nhu trén Hinh 2. Trong do, lan luot 14 ndi tré
ctia cac cudn day truyén va nhan. Cac cudn
day truyén dugc thiét ké gidng hét nhau, nén

R =R =R =R =R .Hiéusuat truyén ning
pi pl p2 i p3 P
luong cua hé thong dugc tinh nhu sau:

Pout Reg|IRI?
- - 2
Pout+Ploss  Rpq|IR|?+6Rp|Ip1| +RslLs|?

(15)

Mat khac, tir cdc phuong trinh (9), (10), (12)
rut ra duoc:

() - i)
Irl) — \ZL, Mir
(3 = (1+ (%))

Trong d6 tong hd cam truyén nhan:

MT = Zévleir = k LpLS vOoi k~0.14

(16)

(17)

N1 tréd cudn day nhan duogc biéu dién theo cac
thong sb truyén nhan, v6i thong sb cudn day
truyén duoc dé cap trong [18]:

Ls

Rs =Ry |2 (18)

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

Ls

Bang 1.Théng sé cia hé théng va mach bu

(19)

Théng s6 Ky hi¢u| Gia tri
bién ap vao Upe 310V
Tan s6 cong huong f 85kHz
Dong dién sac I, 11A
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Théng s6 Ky hi¢u| Gia tri
Dién cam cudn truyén L, 120uH
bién cam cudn nhan L 19uH
Noi tré cudn truyén R, 0.05Q
NOoOi tré cudn nhan R 0.02Q
Dién cam bu phia truyén L. 17.3uH
Tu bu song song phia truyén C, 0.2 uF
Tubundi tiépcuon 1,3 | C , C | 0.04 uF
Tu b ndi tiép cudn 2 C, | 0.047 uF
Tu bu phia nhan C 0.185 uF
Dai tai twong duong R, |12.1-203Q

Nghién ctru dé xuat thiét ké hé thong sac voi
H > 90% trén toan dai tai lam viec R =15 —

250, (mg Vi gia tri tai quy doi twong duong:

8
Req =5 Rioaq = 12.1 — 20.3Q (20)

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

3. THUAT TOAN UGC LUONG VA DIEU
KHIEN DONG PAU RA

3.1.Uéclugng ho cam

Theo phuong trinh (12) dé wéc luong dugc
dong dién dau ra 1, can ude luong duoc tong
hd cam YN, M;,. Bai bao nay dé xuat mot

(ISSN: 1859 - 4557)

thuat toan udc lugng hd cam chi dya vao thong
tin thu dugc tir phia truyén, cu thé 1a dong dién
trong cac cudn ddy truyén, ma khong yéu cu
bét ky truyén thong nio giira hai phia truyén
va nhan.

Imaginary axis A
IpZi_ nm
IpZL r
(0] 1 »  Real axis
|
|
|
|
! |
|
|
|
____________ ! Ipz,'
IpZi_ n
Lpiiw _ N\ _____ >

: I[)ZL ref

lpli‘( :
~
~ |
~
~ |
~
~ |
~
~ |
~
~ |
~
~ |
A |
~
~
~
Iin_i

Hinh 3. Cac thanh phan dong dién truyén
bi€u dién duéi dang véc-to
Duya trén phuong trinh (9) \{é (11), [pzi duoc
phan tich thanh céc thanh phan theo truc thuc
va ao:

_ _Usp R MMy
IpZi_r - stan_z( o ) (21)
Lypin = —22_12],
pin = 7y 7 st (22)
U
IpZi_i = stffriz LM M, (23)

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

2y 2 g 2
Ipzi_ref = \/’pZiAnZ + ,;aziZ - IpZiAnw (24)

p1i
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Iin_i*~Ip1i® ~Ipai’
gol-:arCos( =P P )+
pliflpzi

21,4l
arCos (I?’Zi-”-’f 2+1p2i2—1p2_n2) (25)
21p2i_reflp2i
|Ip21 refcos(<Pl)|
erM |I | LriLs (26)
pii

Duya trén moéi quan hé cua dong dién cudn
truyén Ip ., va dong dién trén tu bu Ipzi, tong hé

s0 ho cam duoc biéu dién nhu sau:

(27)

|Tpai]

M \/ZN |Ip21ref005(‘l-71)|LnL

Vi nhimng tham sé hé thong thiét ké da biét,
dién cam hd cam co thé duoc ude lugng dya
trén (27). Trong d6, cac dai lugng can biét la
gia tri hiéu dung cac dong dién phia truyén
bao gébm dong qua cudn cam bu I, dong qua
tu bu song song L, dong trén cac éucf)n truyén

pli’

3.2.Diéu khién dong sac

T phuong trinh (12) thdy rang: néu udc
lugng duoc M. theo (27) thi ¢6 thé diéu khién
dong dién sac thong qua diéu chinh gia tri cua
U,, Trong h¢ thdng WPT, phuong phéap diéu
ché dich pha bd nghich luu phia truyén thuong
duogc su dung dé diéu chinh giatricua U ,. 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 can c¢6 mot khoang
thoi gian dead time dé tranh khi hai van trén
mot nhanh cung dan (chwa md/khéa hoan
toan) s& gay hién tuong ngin mach ngudn ap,

gay mat an toan cho hoat dong cuia mach dién.
Dua vao phuong phap x4p xi séng hai bac
nhét, dién ap dau ra nghich luu U, dugc biéu
dién nhu sau:

22 0
Uss = ——Upcsin (E) (28)

Trong do, Goc 6 la goc dich pha gitra hai
nhanh van S1, S4 va S2, S3 vdi gia tri thay d6i
trong khoang tir 0 dén 180°. Bang cach thay
ddi goc O dién ap dau ra nghich luu c6 thé diéu
chinh duoc.

- A Dead time »} 0 }«
-ﬁ | |
2 —] - { T
S s, Sy 1 S, S,
3. 1
20 : :
= | I t
= |
H T
S, S, S5 Is S
H | »
0 |
. Uyp | t
Upeb oo opam” W ) ISy AN X NSO (R
\/ Uyp FHA
0 T
[R77 (. U

Hinh 4. Tin hiéu diéu ché va dién ap daura
sau nghich luu st dung diéu ché dich pha
Nhu vy, tir cong thirc (12), (27) va (28) thay
rang, bang cach diéu chinh goc dich pha 6 ¢

thé diéu chinh duoc dong dién sac.

So do cau trac hé thdng diéu khién dong sac dau
ra dya vao udc lugng hd cam duoc trinh bay
trén Hinh 5. Trong ciu trac nay, cac dai luong
gb6m dong qua cudn cam bu I, dong quacudn
day truyén L, dong qua tu bu }pZi dugc do bang
cam bién dong dat tai phia truyén. Tu cac gia
tri do dugc, hé s6 hé cam M dugc ude luong
theo cong thirc (27). Pong thoi,
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.l dong dién
| T
: Dich pha | g Uas Ugc legng
I i = dong phan hai
| — \_ dwa vao {12)
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! Y Y 1 ho cam M,
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E Mach Driver] ) e
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Hinh 5. So d6 cau tric hé théng diéu khién dong dau ra dua vao uéc luong hé cam

dién ap sau nghich lvu U, cling dugc do dé
udce lugng dong dau ra 7 R fb
(12). Sai I¢ch gitra gia tri dat

theo phuong trinh
Ly o va dong udc

luong duoc dua vao bo diéu khién dong,

I
1 R_jb 2 2
bd diéu khién nay phat tin hiéu dich pha dé

diéu khién dong dién dau ra.
4. KET QUA MO PHONG

Dé kiém chimng tinh xac thuc cua phuong an
dé xuat, m6 hinh mé phong dugc thuc hién
trén phan mém MATLAB/Simulink véi céc
thong s trén Bang 1.

Trong kich ban mé phong dau tién, kha nang
duy tri dic tinh ngudn dong cua hé thong duoc
danh gia. Cu thé, hé théng duoc kiém tra véi
ba gia tri tai khac nhau: 15 Q, 20 Q va 25 Q.
Két qua duoc trinh bay trong Hinh 6 cho thay
dong dién dau ra van duogc duy tri & mirc gan

nhu khong di, véi sai s6 nho hon 0.5%. Piéu
nay chimg minh rang hé théng diéu khién dé
xuit ¢ kha ning tao ra dong sac 6n dinh, gan
nhu khong phu thude vao sy thay ddi cia tai -
mot yéu cau quan trong dbi voi cac tng dung
sac khong day dong.

Ru=15Q  Ru=200;5=03%R, =250; 5=0.5%

fo

o]

- IRﬁRMS‘

[}

Current RMS [A]
'

Ry thay doi

0 0.005
Time [s]

0.01 0.015

Hinh 6. Dap (ing ngudén dong dau ra véi su
thay dai cta tai
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Hinh 7. Hiéu suat hé théng ly thuyét va mé phéng

Hinh 7 biéu dién hiéu suit cua hé théng véi
céc thong so thiét ké ¢ phan 2. Nhiéu gia tri tai
khéac nhau trong toan dai hoat dong da duogc
khao sat. Két qua mo phong cho thay hiéu
suat cua hé thong ludn duy tri trén 90%, va
gan tuong dong véi gia tri hidu suét 1y thuyét,
chtng to thiét ké dé xuat ¢ hiéu qua cao trong
truyén ning luong.

360 ‘ ] UV 190
—1,[4]

240 [ 160
N <
%120 130 &
S /\W al

0 i 0
t)
\
L ~="ZVS
-120 ‘ ‘ ‘ 130
2.937 2.941 2.945 2.949 2.953
Time [ms]

Hinh 8. Dong dién va dién ap trén MOSFET
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Hinh 9. Dap (ing dong dién dau ra udc lugng
va thucté
Db thi dién ap (U ) va dong dién (I &) trén cac
van MOSFET dugc biéu dién trén Hinh 8. Ké&t
qua cho thdy cac van MOSFET d dat chuyén
mach mém (ZVS), gop phan giam ton that
dong cit.

Sau khi x4c minh hiéu suét truyén nang luong
va dac tinh nguén dong dau ra, kich ban mé
phong tiép theo dugc thuc hién nham danh gia
tinh chinh xdc cua thuat toan udc lugng hé s6
hd cam, ciing nhu kha ning dap ung cia cu
trac diéu khién dong dién.

Cac gia tri dat dong dién (I,_Reference) dugc
thay do6i tir 9A dén 11A, véi budc nhay 1A
sau mdi 0.01s. Két qua mo phong dugc trinh
bay trong Hinh 9 cho thdy dong dién thyc té
(I,_Reality) c6 thoi gian dap ung nhanh, dat
trang thai 6n dinh trong vong 3 ms sau mdi
lan thay doi gia tri dat, va khong xuét hién
hién twong qua diéu chinh. Pong thoi, dong
dién thuc té bam rat sat dong dién wéc luong
(I,_Estimation) va gia tri dat, vai sai sb ti da
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chi 1.78%. Sai s6 nay chu yéu dén tir cac thanh
phan ki sinh trong hé thong, di dugc bo qua
khi phan tich nguyén 1y mach & phan 2. Tuy
nhién sai s6 van nam trong sai 1éch cho phép,
dam bao yéu cau vé do chinh xac ctia dong sac

(ISSN: 1859 - 4557)

tucj thay d6i khi xe di chuyén. Bai béo 1an dau
dua ra phuong phap 1y thuyét dé wdc luong
hd cam chi dua trén dong dién truyén, voi cau
trac LCC-P sir dung nhiéu cudn truyén. Pong
thoi phuong phap diéu khién truyén khong can

trong cau truc diéu khién.

5. KET LUAN

truyén thong hai phia gitp giam do phuc tap
ctia diéu khién, giam d6 tré va tang tinh tin cay
. A .. ..., Voisai s6 cho phép. Bén canh dé, diéu khién
Trong bai bao nay, mot phuong phap di€ukhién | A A A x
. R . . dong sac dau ra dua trén viéc udc luong ho
on dong dua trén udc lugng ho cam duogc dé x N S -
& nhiim didy khidn dé . B8 the cam van can phai phat trién thém trong nhirng
xuat nham diéu khién dong sac trong hé thon A, L LR 1A 3A A
6o khone div ch gd'.A . ih; ‘Ag nghién ctru xa hon co6 thé ké dén nhu diéu
sac dong khong day cho xe dién ma khong can R aa o 2 a1
o ? . g’ Y X R £ khién dién &4p dau ra hay ddm bao van hanh an
phéan hoi tir phia nhan. D61 voi hé thong sac . . .
A A A . o = 7 toan cho pin khi sac.
dong khong day, thanh phan ho cam luon lién
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