Joupnol ol( Science - \/ I_ U T E

ISSN 261 5-9945

NGHIEN CUU QUAN LY NANG LUQNG
TREN O TO PIEN
RESEARCH ON ENERGY MANAGEMENT IN ELECTRIC VEHICLES

NGUYEN ANH TUAN', BUI TRONG TAN*

"Truwong cao dang Ly Tw Trong TPHCM

’Hoc vién cao hoc Truong Dai hoc Sw pham Ky thudt Vinh Long
+ Tac gia lien hé: “Email: tanbuil 707@gmail.com

Nhdn bai (Received): 19/12/2022; Phin bién (Reviewed): 16/12/2022; Chép nhin (Accepted): 28/3/2023

TOM TAT
Bai bdo nay nghién ctru trang thai dién tich va trang thai nang lugng trén xe dién dua
trén cac trang thai hoat dong cta dc quy bang phan mém Simulink. Trén co s6 sir dung
cac ngudn chu trinh 14i xe khac nhau, tac gia da xay dung mé hinh hoa cac ché d6 lai xe
dé khao sat, mo phong danh gia mirc d6 anh hudng cta cac thong s6 khac nhau dén hiéu
sut cua pin va xe dién.

Tir khéa: O t6 dién, trang thai dié€n tich, trang thai nang luong, Simulink

ABSTRACT

This paper studies the state of charge and the state of energy on electric vehicles
based on the operating states of the battery by Simulink software. On the basis of using
different driving cycle sources, the author has built a model of driving modes to survey,
simulate and evaluate the influence of different parameters on battery performance and

electric vehicle.

Keyworks: Electric vehicle, State of charge, State of energy, Simulink.

1. Pit van dé

BMS (Battery management system)
— Heé thong quan 1y ning lugng 1a mot hé
thong hoan toan bang dién tir trong bo pin
duoc lién két véi dc quy cua 6 t6 dién. No
van hanh pin trong vung hoat dong an toan,
tinh toan va giam sat dit liéu ctia pin, dong
thoi kiém soat va xac thuc cac thong sb
pin. Nghién ciru da xac thyc mdi lién hé
gifra trang thai sac - SOC cua pin va trang
thai ning luong wdc tinh SOE ddi voi pin
lithium - ion trong nhiéu diéu kién lam viéc.
Két qua thir nghiém cho thiy chién lugc dé
xuat co thé danh gia thanh cong SOC va
SOE ctia pin trong cac diéu kién lam viéc

khac nhau véi do chinh xé4c cao. Vi vy, vé
téng thé, chién lugc wéc tinh SOC va SOE
nay ho tro giam bot do kho tinh toan cho
bd xur Iy duogc su dung trong BMS va do
d6, n6 pht hop dé trién khai trong cac ting
dung xe dién.

Hién nay co6 nhiéu loai pin khac nhau
st dung trén xe dién, vi du: axit-chi, hydrua
kim loai niken, lithium - ion, v.v. Do dac
tinh cda pin Lithium — ion la nhe, nho gon
va lam viéc trong khoang dién 4p 4 von
v6i nang luong cu thé nam trong khoang
100Wh kg-1 dén 150Wh kg-1 dugc lya
chon dé nghién ciru trong cac diéu kién
lam viéc khac nhau cua 6 t6 dién. Pin duoc
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thiét ké st dung dién 4p diéu khién don
gian mac noi tiép véi dién trd co dinh, nhu
hinh 1 [1].

Controlled
Voltage ~
Ri
o—e +
Ebse: DC Ibare Vbar|
source
® -

Hinh 1. Mach dién tuong duong co ban ctia mét
moé hinh pin
Vong lap twong duong ctia mach tuan
theo dinh luat dién ap Kirchhoff duoc
chirng minh 14 tao ra dién ap dau cudi dugc
biéu thi:
V. =FE

batt  “batt ( 1 )

i Ibatt

Trong do:
V... — dién ap cua pin (V).
E,_ .~ dién ap khong tai (V)
R, —dién tré ndi (Q)

I, . — cuong do dong dién cua pin (A)

Vé6i V va R phu thudc vao trang thai
sac tuc thoi cua pin

Hinh 2 cho thidy duong do thi phong
dién dugc tinh toan thuong cho (Loai pin
Li-ion: 288 Volt 120 Ampe-gi0). Dong dién
c¢d dinh duogc str dung dé phéng dién cua
pin la 6 Ampe, dugc xac dinh ba‘ing bién do
danh dinh cua pin chia cho mét gio [2].
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Hinh 2. D6 thi phéng dién dién hinh cia pin lithium - ion
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Trich xuét cac théng s6 mé hinh pin:
- Giai doan sac:

_ Q -Bi
Echg_ I/C_K*Lt-l—TlQ-i_Ae( lt) (2)
- Giai doan xa:

Q

Egis = Ve — K x == + AeBWD (3)
it

Trong do:
V. —Dién ap ¢d dinh cua pin (V).
K — Dién ap phan cuc (V).

O — Dung luong pin 16n nhét (Ah), 1a
dung luong trich xuat (Ah).

A — Dung luong ving cong suét (V).

B — Hang sb thoi gian theo dién tich
Ity thira nghich dao (Ah) ™.

Theo doi va udc tinh trang thai SOC
cua pin:

- Trang thai sac (SOC) cho biét dung
luong pin con lai. Pon vi SOC la diém
phan trim (0% = can, 100% = ddy). SOC
thuong duoc str dung khi thao luan vé trang
thai hién tai cua pin da su dung. Xép hang
SOC c6 thé gitip xac dinh ngudng cho ting
ché d6 hoat dong cua pin (tuc 1a sac hodc
x4) va ciing c6 thé tranh duoc tinh trang sac
qua mirc va xa qua mirc. SOC duogc biéu
thi la:

S0C(t) = Q — [ i(H)dt (4)

- Trang thai phong dién (SOD) dugc
dinh nghia 1a dung cu do di¢n tich bat
ngudn tir pin, nhu sau:

SOD(t) =Aq = [ i(H)ydt (5

- b6 sau xa (DOD) 1a nghich ddo cua
SOC (100% = can, 0% = day), mot trén
SOC. DOD thuong duge thay khi thao
luan vé thoi luong pin sau nhiéu lan st
dung.
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[
poD(t) = 2% . 10004 = 2229 10096 () :
Q Q ) Thong so Ki Gid tri bon
Nghién ctu da xac thuyc moi lién Ky thuat hi¢u atn vi
hé gitra trang thai sac - SOC cua pin V;‘l Téc 6 t6i da _ 130! km/h
trang thai nang lugong udc tinh SOE df)i ’ 0-100
véi pin lithium - ion trong nhiéu diéu |Tang toc Kkm/h 124 S
kién lam viéc. 7
2. Khao sat, mé phéng danh gia fehot Juong xe my 198 ke
o ’ Lo Dién tich can gié
trang thai SOC va SOE pin Lithium — o Afl 257 m2
ion trén 6 6 dién ’ phia tride
’ o Ban kinh banh xe Rw 0,3 m
2.1. Cac théng s0 dau vao cho mé Mﬁt dé khf)llg khi p 1’2041 kg/m3
hinh khdo sat ~ A 2 1%
Hé so6 can lan Frr| 0,009

Str dung xe 0 t6 di¢n cho khach 4 - 5
chd ngdi c6 cac thong sd (Bang 1). M6 hinh
6 t6 dién bao gdbm ba bo phan chinh (Hinh
3), pin lithium — ion; hé théng diéu khién
va dong co déng bd DC duoc két ndi véi
cac banh xe théng qua hop sb truyén dong
don gian. Hé thong diéu khién tan sb va
dién ap duoc ap dung cho dong co dién, tuy
thudc vao yéu cau ctia ngudi 1ai va duoc
két ndi bang cac chu ky 14i xe. Thong s6 k¥
thuat hé théng pin Lithium-ion duoc trich
xudt tir bang 2 [3].

ISSN 2615-9945

Bing 1. Théng sé ciia 6 té mé phong

Battery

Wheel and Brake

e
Electrical energy transfer (m
w—— Mechanical energy transfer 4

Hinh 3. Hinh minh hoa khéi ctia hé théng truyén déng
xe dién chay béing dc quy

Bing 2. Théng so ky thudt hé théng pin

Théng s6 Ky thuit Ki hiéu Gia tri Pon vi
Loai pin Pin LiFePO4 Lithium-ion
binh muc di¢n ap v, 3.2 A%
Dién tré ndi R, <2 mg
Dung luong dinh muc C 20 Ah
Dién ap t6i da mot don vi pin - 3.8 \Y%
Dién 4p t6i thiéu mot don vi pin . 2.6 \Y%
Mé mach dién ap dau ra v, 2.8-3.7 A"
Dong x4 ti uu (0.5C*) - <10 A
Dong x4 tdi da (3C*) - 60 A
Dong sac toi uu (0.5C*) - <13 A
Dong sac ti da (1C*) - 20 A

31
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Théng s6 ky thuit Ki hiéu Gia tri Pon vi
Vong doi (0.5C, 80%DOD¥*) - >2000 Chu ky
Ti I€ tu xa - <3% %/thang
Trong lugng (dung sai ) W 0.65 kg
Kich thude (Rong x dai x cao) -1 71x178x28 mm
Nang luong E 64 kW

Mb hinh mé phéong co ban gdm 4 phan

(Hinh 4):

Hinh 4. So dé cdc khéi trong mé phéng

- M6 hinh xe (Vehicle Model)

- M6 hinh pin (Battery Model)

-bong co va bo diéu khién dong co
(Motor and Motor Controller)

- Chu trinh 14i xe (Drive Cycle Source)

2.2. Xdy dung mo hinh khao sat

Dé nghién ctru, danh gia trang thai SOC
va SOE pin Lithium — ion trén 6 t6 di¢n, tac
gia Iya chon phuong phap nghién ciru bang
mo phong vé6i su trg giup cliia phan mém
Matlab Simulink. M6 hinh nghién ctru dugc

Gear Shaft ‘ 1 | = 51
o L o

xay dung dua trén mo hinh con cua cac bd
phan doc lap: Xe; Pin; Pong co va b diéu
khién dong co; Chu trinh 14i xe.

2.2.1. M6 hinh xe (Vehicle Mode)

Mo hinh (Hinh 5) xe c6 tinh dén khoi
luong than xe, luc can khi dong hoc, do
nghiéng cua dudng va phan bd trong luong
giita cac truc do kha ning tang toc va mat
duong. Xe c6 thé ¢ s6 banh xe gidng nhau
hodc khac nhau trén mdi tryc. Xe khong
chuyén dong thang dimg so v&i mit dat.
<>

Velocity
Vehicle Body 1

53

SE Lk |

. <>
s
A e

Hinh 5. Mé hinh thén xe.
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2.2.2. M6 hinh pin (Battery Model) Trong d6 SOC la trang thai sac va
Vnom 13 dién 4p danh dinh. Hé sé beta
. | * duoc tinh toan dé d4p tng diém dir ligu.
. © p ung ‘
— 2.2.3. M6 hinh dpong co va by dieu
CO " ot khién déng co (Hinh 7)
T =<2 Khéi nay tao ra dién ap diéu khién ché
d6 rong xung (PWM) trén cac cong PWM

Battery va REF. Dién ap ra bang 0 khi xung ¢ murc

Hinh 6. Mé hinh pin thép, va béng v6i tham sd bién do dién ap
Mo hinh pin (Hinh 6) duoc mo hinh  ra khi & muc cao.

hoa duéi dang dién tro trong ndi tiép va
ngudn dién 4p ,kh()ng d6i. Néu chon hiru dic
han cho tham s6 dung lugng sac cua pin thi y
mo hinh hoéa pin dudi dang dién trd trong
nbi tiép cong v6i ngudn dién ap phu thude
vao dién tich duoc xac dinh boi:

Khéi dong co dién dai dién cho céc
tinh dién va mo-men xodn ctia dong co
DC. Khéi nay gia dinh rang khong c6 ning
lugng dién tir nao bi mét di, va do do6 céc
hang s suit dién dong nguoc va mo-men
X04n ¢o cung mot gia tri s6 khi tinh theo
V = Vnom*SOC/(1-beta*(1-SOC)) (7)  don vi SI.

O
| Current
~—D

Motor Shaft

+

I (I‘
REF : 7
e o‘

'
BRK

Hinh 7. Mé hinh déng co dién va bé diéu khién déng co dién
2.2.4. M6 hinh chu trinh lai xe (Drive Cycle Source)

efSpd

Drive Cycls Source Longitudinal Driver1

FTP75 (2474 seconds)

Hinh 8. Mé hinh chu trinh Idi xe va bé diéu khién téc dé theo chiéu doc
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Khéi Drive Cycle Source (Hinh 8) tao
ra mot chu trinh truyén dong theo chiéu doc
tiéu chuan hodc do nguoi dung chi dinh.
Pau ra cta khéi 1a tde d6 doc cua xe duoc
chi dinh dé:

- Dy doan md-men xodn dong co va
muc tiéu thu nhién liéu ma xe can dé dat
dugc toc d6 va kha ning ting tdc mong
mudn cho mét tham chiéu sang s6 nhat dinh.

- Tao céac tham chiéu chuyén s6 va van
tdc thuc té cho cac 1énh phanh va ting toc
vong kin cho cac mé hinh nha may va diéu
khién phuong tién.

- Nghién ctu, diéu chinh va tdi wu
hoa kha nang kiém soat phuong tién, hi¢u
suat hé thong va do bén cia hé thong trong

Y: Speed [km/h]
100 —

80 —

60 —

1

40

L

20
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nhiéu chu ky truyén dong.

Chu ky 1ai xe dung dé khao sat, mo
phong gdm:

1. Chu trinh lai xe FTP 75 (Hinh 9),[4]

Quy trinh kiém tra Lién bang EPA,
thuong duoc goi la FTP — 75 cho chu trinh
lai xe trong thanh phd, dong thoi FTP-75
cling duoc str dung dé udc tinh pham vi
quing duong di chuyén cua xe dién trong
mot 1an sac.

Thong sb cta chu trinh:

- Khoang cach da di: 11,04 ddm (17,77 km).

- Thoi lugng: 2.474 giay.

- Tdc do trung binh: 21,2 mph (34,1
km/h).

Mﬂ 103
o e [ o R o I am s Lo
3 1.0 1.3

2.0 25

X: Time [s]

Hinh 9. Biéu dé chu trinh Idi xe FTP 75

2. Chu trinh ldai xe WOT (Hinh 10),[4]

Chu trinh lai xe vo1 buém ga mo
rong (WOT), la trang thai md hoan toan
cua buém ga trén dong co. Trong truong
hop 6 t6 dién, chu trinh 141 xe WOT la nguoi
1ai s& nhan ga dén muc tbi da, dé dong co va
hé thong truyén dong hoat dong & diéu kién
tdi da. Qua trinh nay thuong duoc thuc hi¢n
trong mot khoang thoi gian ngén.

Thong sb chu trinh:

- Thoi gian bat dau (s): gidy thir 5
- Toc do tham chiéu ban dau: 0 km/h
- Tdc @6 tham chiéu danh nghia: 30 km/h

34

- Thoi gian bét dau giam tdc: gidy thir 20
- Toc do tham chiéu cuoi cung: 0 km/h
- Thoi gian md phong chu ky WOT: 30 gidy

Custom Data Set

Velocity [km/hr]
3

. . .
0 5 10 15 20 25 30
Time [s]

Hinh 10. Dé thj chu trinh Idi xe WOT
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2.2.5. So' @6 mé hinh mé phéng ciia  Lithium — ion trén 6 t6 dién. Vi mo hinh
0 to dién nay cho phép thay dbi thong sé du vao 1a

Dua trén co s& cc mé hinh con di xdy diéu kién lai xe khac nhau theo chu trinh

dung dugc O trén, tac gia xay dung mod . . R
hinh toan xe (Hinh 11) d& khao sat, mé trang thai sac/xa ac quy, trang thai dién tich

phong danh gi4 trang thai SOC va SOE pin  2¢ quy dudi dang do thi [4].

l4i xe dé nhan duoc két qua la van toc xe,

£

Drive Cycle Source
FTPT5 (2474 seconds)

E}_.

Hinh 11. Mé hinh héa é té dién sir dung chu ky Idi xe FTP 75 lam chu ky nguén
2.3. Két qud mé phéng
2.3.1. Két qua khi mé phong mo hinh 6 to dién khi sw dung chu ky ldi xe FTP 75
lam chu ky nguén dwoc thé hign trén dé thi tic hinh 12 dén hinh 14.

oo I

! |
o S00 1000 1500 2000
Thirl gian

Hinh 12. Biéu dé phan héi téc dé
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=SOC (%)

1500 2000

Thi gian

Hinh 13. Biéu dé phan tram SOC theo thoi gian

<Current (A)>

Cudng 84 dong dién (A)

1500 2000
Théi gian (s)

<Voltage (V)>

360

<Voltage

350

340 i

330

%0 | ‘| W
§J|o L i
i i
300 l il ‘
200y if . 4 l

280 + —T +— - L +

Théi gian (s)

Hinh 14. Trang thdi dién dp cta pin

Nhdn xét:

Hinh 12, cho thiy ring duong dd thi
mau vang va duong dd thi mau xanh gan
nhu ndi tiép nhau trong khoang thoi gian
md phong 2.474 gidy. Toc do thuc té 6 to
dién dat duoc khong chénh 1éch nhiéu so
v6i toc d6 tham chiéu tir chu trinh FTP 75
dé xut. Nhu vay thong sb toe do xe dat yéu
cau va hé thdng ning luong phu hop voi
diéu kién di chuyén dé xuét.

Hinh 13, thé hién két qua trang thai
SOC cua pin st dung trén 6 t6 dién. Trong
khoang 2.474 giay, trang thai SOC cua pin
giam tir 100% xubng 30% vi c6 mot s6 giai
doan tang toc va giam tdc trong biéu do so
sanh toc do.

Hinh 14, thé hién dong dién va dién
ap cua dc quy. Trén d thi cho thdy cuong

36

d6 dong dién va dién ap cua ic quy ty 18
thuan véi tbc d6 ctia phuong tién, khi 6 t6
di chuyén téc do cang cao dong dién va
dién ap tiéu thu cang 16n. Khi xe ting tdc,
dong co sé tiéu ton ning lugng nhiéu hon
dé tao ra mot luc kéo manh hon, diéu nay
s€ lam giam dién &p cta pin. Nguoc lai, khi
Xe giam tdc hodc dung lai, dong co sé tiéu
tn it nang lwong hon, diéu nay s& lam ting
dién ap cua pin.

2.3.2. Két qud khi mé phong 6 t6 dién siv
dung chu kp ldi xe WOT lam chu kp nguon

Thay d6i chu ky lai tir FTP 75 sang
WOT lam chu ky ngudn dé xac dinh cac
trang thai lam viéc cua hé thdng ning
luong trén xe dién khi nguoi 1ai xe nhan
hét ga [4]. Két qua dugc thé hién trén cac
dd thi tir hinh 15 dén hinh 17.
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[—rkaawd |
e Vi B tham chidn

25

10

15

20 25 30

Time

Hinh 15, Biéu dé phan héi téc dé

<SOC (%)~
T

— ¥ ]

18

»

Time

Hinh 16. Trang thdi SOC ctia pin theo thdi gian

<Current (A)>
T T T
w0 [ =TT
\\ T
400} !
= ol ’
&
2
g_ 200 ‘
§ 100} ‘
100t 1 1 1 1
) s 10 15 25 a0
Oftset=0 Thod gian (s)

<Voltage (V)>

350

<Voltage (V.

25

|
iy

5 15
Thoi gian (s)

Hinh 17. Trang thdi dién dp cta pin

Nhan xét:

Hinh 15, thé hién két qua md phong so
sanh tdc do thuc té va toc do tham chiéu
trong diéu kién 1am viéc nhan hét ga. Khi
md phong chu ky truyén dong WOT trong
30 gidy véi trang thai xe tang toc toi da
trong 20 gidy va sau d6 giam toc sau 10
giay. Trong diéu kién lam viéc trén toc do
thuc t& dap tmg dugc 50% so voi toc do
tham chiéu.

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

Hinh 16, thé hién trang thai SOC cua
pin. Trong 20 gidy dau tién, SOC cua pin
giam tir 100% xudng 96,1% va trong 10
gidy tiép theo, niang luong tai tao do mo
to tao ra s€ sac cho bd pin tr 96,1 1én
96,5%.

Hinh 17, cho thiy trong chu ky mo
phong WOT, dién ap va dong dién dau
vao vao pin s& ting lén dang ké trong

37
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mot thoi gian ngin. Piéu nay dan dén
vi¢c giam trang thai SOC cua pin nhanh
chéng. Néu murc d6 tai cua dong co qua
16n, dién ap va dong dién vao pin co thé
vuot qua gidi han cho phép, din dén hu
hong hodc chay pin. Két qua mo phong
cho thay hé thong pin d& xuat phu hop
v6i diéu kién 1ai xe khi nhan hét ga trong
mot khoang thoi gian ngan.
3. M6 phéng BMS trong Simulink

Hé théng quan 1y pin duy tri hoat dong
an toan cua pin va no ciing theo dai:

- bién 4p

- Nhiét do

- Tinh trang sac
- Dong dién

- Tinh trang pin

Hé thong quan 1y dc quy cao ap gitp
qua trinh hoat dong cua dc quy can bang,
6n dinh bang cach ngin qua dong, qua dién
ap, qua nhiét cho phép

3.1. M6 hinh BMS trong Simulink

O =
1

Set Plant Configuration

Hinh 18. BMS ECU va hé théng qudn ly
ndng luong pin
Thanh phan chinh 14 BMS ECU va hé
théng ning luong cao ap.
BMS ECU h tro hién thi va thuc hién
diéu khién hé théng pin cao ap. N6 chiu
trach nhiém giam sat, cAn bang sac ting té

38
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bao pin va udc tinh tinh trang sac/xa cua
pin (SOC).

Trang thai (State Machine) xac dinh
trang thai hoat dong cia BMS. Trong State
Machine c6 bdn trang thai:

- Trang thai thir nhat: Xe dtng yén, bi
16i va dang sac.

- Trang thai thi hai: Khi diéu gi d6
vuot qua gioi han an toan.

- Trang thai thu ba va bon: Xac dinh
trang thai BAT/TAT cho b6 sac va mach
bién tan.

Hé thdng ning lugng cao ap bao gdm
bd pin cao ap, bd sac va h¢ théng bién tan.
Mdi cum Mé-dun pin bao gdm 06 mé-dun
duoc ddu ndi tiép v61 nhau. Do do, 16 cum
mo-dun c6 tong cong 96 mo-dun c6 thé sir
dung dé tang cong suat cao hon.

Xe dién c6 nhiéu vu diém hon so véi
cac loai xe st dung dong co d6t trong thong
thuong chu yéu bao gdbm ning lwong hiéu
qud, stc manh tic thoi, hoat dong hiu
qua. Hiéu suat pin chu yéu la phy thudc
vao nhi¢t do moi truong lam viée. Quan 1y
nhiét kém s& anh hudng tiéu cuc dén ning
lugng sac/xa, tudi tho chu ky, can bﬁng
dién ap ting dé bao pin va dung lugng cia
bd pin. Bé dat duoc su thay doi hiéu suit
xéac dinh vé nhiét d6 va dung lugng timg té
bao pin trong bd pin dan dén su thay doi
trang thai nhiét, ddn dén viéc s dung duéi
muc, dudi sac hodc nguoc lai lam giam
tudi tho ctia pin.

Trinh ty kiém tra bao gém diéu kién
1ai xe, diéu kién can bang sac va diéu kién
sac voOi qua trinh chuyén do6i xay ra tai cac
khoang thoi gian cuy thé.
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3.2. Két qui mé phong
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Hinh 21. Nhiét dé cdc cell pin
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Hinh 22. Trang thdi sac BMS

Nhan xét:

Hinh 19 dén hinh 22 thé hién két qua
mo phong BMS trong Simulink. Tinh trang
sac ting tr 25% khoang 98% trong diéu
kién sac va dat ti da vao khoang 3500 gidy
va giit nguyén. Do thi dién ap cac cell pin
(Hinh 20) khong c6 su chénh léch nhiéu,
do d6 diéu kién can béng sac dat yéu cAu.
Hinh 21 thé hién nhiét d6 cac cell pin khi
hoat dong. Nhiét d6 ludn duy tri dudi 50°C.
Khong c6 16i xdy ra trong qua trinh thir
nghiém. Do d6 hé théng BMS dat yéu cau.

4. Két luan

Trén co s¢ st dung mo hinh da xay

dung dé nghién ctru, mdé phong cac trang
thai ctia pin gom: trang thai nap, x4, trang
thai nang luong trong diéu kién lam viéc
tiéu chuan theo chu ky l4i xe trong thanh
phé FTP 75, va chu ky 14i xe voi budém ga
mé rong (WOT). Cac két qua md phong
cho thay chién lugc dé xuat c6 thé danh gia
thanh cong SOC va SOE cua pin trong céc
diéu kién lam viéc khac nhau véi do chinh
xac cao. Vi vay, chién lugce ude tinh SOC
va SOE nay sé& ho trg giam bst o kho tinh
toan cho bd xur 1y dugc st dung trong hé
théng quan 1y ning luong trén 6 t6 dién va
do d6, né phu hop dé trién khai trong cac
ung dung xe dién.
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