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Design and Implementation of a New Energy Vehicle Battery Safety

Monitoring System Based on Vehicle Information Collection

Abstract

With the depletion of petrochemical resources in China, the air pollution caused by
automobile exhaust emissions is becoming more and more serious.Developing new energy
vehicles is the best option at the moment. The core energy source of new energy vehicles is the
on-board power battery pack, which provides power for new energy vehicles through cyclic
charging and discharging, and is pollution-free to the environment. As the mileage of new
energy vehicles increases, the attenuation and aging of power batteries during continuous
charging and discharging cycles are inevitable, and the degree of battery aging is quantified
through the State of Health (SOH) parameter. There is currently no unified monitoring platform
in the market for monitoring the batteries of new energy vehicles, and it can only be analyzed
in reverse and cannot be prevented in advance. Therefore, it is necessary to design a feasible
battery safety monitoring system for new energy vehicles.

The new energy vehicle battery safety monitoring system designed in this article mainly
consists ofthree parts: an onboard information collection terminal,a cloud platform, and a real-
time monitoring terminal. The on-board information collection terminal is mainly responsible
for collecting real-time data ofthe power battery, and then using 5Gcommunication technology
to upload the collected data to the cloud platform. After receiving data, the cloud platform
processes and stores it, and the real-time monitoring terminal can obtain and display real-time
data from the cloud platform. This article analyzes the functions that need to be implemented
in the system, and carries out software and hardware design work that is suitable for the
implementation ofthe system functions. Taking the online estimation of lithium-ion SOH as an

example, the algorithm for estimating battery health status is validated in principle using data

from the lithium battery database published by National Aeronautics and Space Administration
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(NASA). By selecting the Thevenin model as the equivalent circuit model of the battery,
modeling SOH using charging data from the constant current charging stage and related
mathematical models, and then estimating SOH based on corresponding parameter
identification methods. Monitoring personnel can timely detect and replace batteries with safety
hazards based on estimated reference values, thereby reducing the occurrence of safety
accidents.

Finally, a functional test was conducted on the battery safety monitoring system of new
energy vehicles and the accuracy of estimating the health status model of lithium batteries was

tested. The test results indicate that this system has achieved all predetermined functions,

providing a feasible reference scheme for the monitoring ofnew energy vehicle power batteries.

Keywords: Battery online monitoring, Thevenin model, Battery SOH, 5G
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AE TR BR IR E . R, % TVS AR T B ot i 2 B B
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VR HL
D1 5835 diomE860x265n Ume BNXD24HO01
24V IN
2 1
H 7] S 2 &
D2 §835 a8 2
g 0 R415
ACC diomBBE0x 2650 n LS 10RMNC
2 H 1 _ @ T RO402
% 2
D4  SS3I5 clomBAGON265n g e
E - 3]
8 (3]
=
L,
3

Kl 3-1 ARG
Figure 3-1 front protection circuit

BNX024HO1 2L gk,  /E 2 s g P s T IS5 b fad
BEARG i AR5 o 7E SRR it 3 T B N TR DR FEL A 2 R 1 DB B N FE R 1 v
SRS o Gt FLAAM G e BRI R A AL 2 JE AN LR, BB B R R HE
A MAXI7613A &, NERAHEBRRMIIEER 24V BE, REFMEHZE DC-DC & H
MAX17572 43 RSB 24V # 5V 24V # 33V, 24V ¥ 2.5V [ %

MAXI17613A HFEHSF, BALESE (Over Voltage LockOut, OVLO) . K&
B{%E (Under Voltage Lock Out, UVLO) . &F{R#. BA&EIA 3A AT HFERFLRY
REZKZ B +60V F1-65V H IE AU N PR iR S5 e i A PR 57 PR s R4 Y L
5.5VE 60V, AIHFTHIRIEMRTSEREN 4.5V & 59V, A A0 e BH 15 B i\ 3 5
SERREBE TR B4k, Za IRt T 42V WERHIAKIET TR Voo A1 Voo it
SARW (3-1) A (3-2) FiR.

R2

Voo =V TR (]l (1+ R4] (3-1
Rl

Ve = VREF$E(|1+_)| (3-2)
( RS5)

Hrh,  Vrer=1.5V, BESHIWIMEEREN 1.5V, @Eid#EEER R2, R4 A1 R1,
RS RUEGEMNBER EFRE, BN EESHN TRANREZ . EARH, SER
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e A 28V, FrL it LA H, %4 R4 PIRRMEN 24 KQ B, U R2 FEAE A
424KQ. KRIEBMEREA 18V, P HELIASH, 24 RS FHAE 200KQ B, T
R1 HIFHAE N 2.2MQ.

MAX17613A HJEE FLE A AT g BRI CR 47 AT 3A AT AT A R FRAS AR L, [
ISR A . BRI IPR T BAE SETI 5115 GND [aJf# e BRARE R 8 . 438 E
HREIA e IR, 2 EIE A% FET HRRE7 gt — BT K. ok it
EIF AR FEPR:

Ly = ‘S—OO (3-3)

Ly L2 mA, Ry A kQ, MR PR 538 1 Reerr HBHAE R 35 E B K HL AL B
B, KA IR AL BEZ W . 2R 3-1 YRR ERME S H R X R &
#* 3-1 FRIAEIME S RsET1 HEFHAE XS IR

Table 3-1 Mappings between current limiting thresholds and RsET1 resistance values

RSET/ (Hfi7: kQ) M (f7: A
15.00 0.3
4.53 1.0
2.26 2.0
1.80 2.5
1.50 3.0

MR B A 45 R /T LUE B, EHPEAED  15kQ, Xt [ LA 0.3A,
LA TS 1.50kQ, MRS AT AT E] 3.0A o EARSHCRI B2, sk
FONANFEIRIBEGR LA O, DA R Z5 BRIk TUA,  RIUiESE 1.8kQ [HaFH
BKBOEE N 2.5A, B [FIRHH L TCARREZ N 2 @R L OREE, ST RYiE
B AARENE . B 3-2 D R YU B R R P
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—l At 1 4 vt n o
i T ") et * b

K 3-2 R B B
Figure 3-2 RSET1 resistance Settings

U RIPEREZ )G, BRGNS DIERIE 18V £ 30V i, FMERYETE 24V
FPRESZT,  BE BN RGIRIEBOVIEE R B IHERL, K 24V AMERIERAL Y 5V,
3.3V. 2.5V, HEFH AL T R GRIFACE K

AP E R R BEES R 2 R EB R TEEENERESH, SRS
MAX17572 X GERs H R AR HIZE 0.9V~0.9*Vin T4 HTE B2 . AT LLE
SARMEEIS 1A MHRAEA 4.5V~60V Z A FERIN R ER T, I HIE B I
HUTCR A F R RS B, AT H s 1 o (A1 AN BT 40 R, (IR
W oy AT AUERBI Rt . P> R FES A 3-3 B

xf— i SN vy _... » > ".....

Kl 3-3 i g E

Figure 3-3 Conversion circuit Settings

3.1.2 E#ESPNEt

FEEHOR BRI, EHEREA . FEMTIRER R RS48S B BRI, RS232
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EEHHR CAN B E SRR IEIR A TS, i, BEEITE, 8 5GHA
K AT 005 B KRB 5 6

ARV ] 7 #5380 GD32F450IKH6 fiziil @ fi% 0. GD32F450IKH6 114K
QIHTRATILL ARM Cortex-M4 RISC WAZ AIZ L I B EE HI S AE S = A B AR /), PR
ThFELL R M v B 55 22 7 TG A B R . GD32F450IKH6 2% T Arm Cortex-M4
324 Cpu #%:0y,  7E 200MHZ #IE1T . EHeftRIA 3072KB [N7A1 512KB ] SRAM 4
o AHREEROFRER PRGN 2, R PSCRF 4 5 USART Al 4 % UARTusart, 2
DK IFI 2 #% CAN 2k

3.1.3 CAN S{EERit

CAN S REHUR R85 BRI AN P BUR 1 — &5y, FEEDIRER AT 1454
B NGHBRIRTAZE 0 CAN Bl Hp B BT 75 (0 By B . F- i HROR B 5 4R A 1
Ko FOER T, @ 5G HAKRIER ST E.

CAN 18 % K ISO HFrbrtE (AT @ E AT I8 S m. B U ARG ki,
FA TR RG22 arE, BFENE R RA FARRA TR A MR RE. h
TIXHE R GRS e R R S ZOR A —, A2 BRAM, R
H#Z. HTHE WD LAREE” M BT LAN,SCOUE S50 md@ s~ %
K, EE AR AR T 1986 SO VA4 CANEE L. ZJ5 CAN 214 ISO11898
FISO11519F5EM, B 1T ©4 A BRIMIA G M 28 bRk Wi 410

CAN bl SAKHE W 2% 2 1] LA 22 R BT ML 2R P B2 BRSPSk P S e
257, WEDBEE . Rk AR a2 BT AR k(S B . CAN PSRy
BT

D 21 BRLATERRES, FFARITIGEER, BWDMEEZ T
RN E B RIEE R, WEIEARIRFT R E R e . FRRRFAR ST R B Bk, 1 A2
TR B M5 B R . MW BE 2 BT R 3 S RE S B, B —MER
PRRFF R — AL, PR B B0 AT AR SR RIS R, Pk M B e R 1
EFNEE Bt
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2) RGN, EHER AL EI TR R I SR . RIRTE R LR B
IMERTTIN, SRR S 2k b e B T IR BB S S FH 2 AN 7 S R

3) JEEEERY, BEHEEIZ. & IMbps, HOZAlE 10KM.

4) AR, BRRIEA. BHRIKE ST T A RoTE AR B R, A
B HE G I TS B A @ A A BT St — BUAETERIETH B 0 B oA B A R, )
S 45 TR TR R

5) MR AITIRE.  CAN SZRREAEHIW RIS B S 2R Hh I I B A R B 424
PEitiR. HULPER, 7ERZ M IESEIEHAR GO, AT DU S 202 i 1) 5
TO5 RIS

6) BEHTRARE . CAN B2 —Ma] LAE IR 24N e AT a2 AT
FRIT BN BRI (HRAESLIRN T, A B IR B S A I TR E
IRFN AR R 4 el D B E MG N R B TR B ()
] DUZEHE B TR

IEHT CAN WU BA M FR R, (F CAN JUHIE A T b i 2 e 4 v 4 FLBK
Frbh, Had sl Tl F ok, A i Big g S 4.

AR SCHIEFE SN6SHVD230 1 CAN BLRIISCKR 2%, FEHE R AT LUA ] [Mbps,
FERHT CAN Prids bl phistis il ss Bl s 22 7], MmSEEl CAN gk &%
[BIFEME. ROk ST HIE 5 H B TS SRR E S, FHXS] CAN &4 b
Kik:  BAER A TR S ER RS SR T E S, AR B A A
[ E . SN6SHVD230 7 E#H 3.3V A1 Vee 51 . CANH. CANL 5]
SR HE) TR AN 30pF /N A PR A4, B L FR SR, JF/E CANH I CANL
SUEZ BRI 120Q [, (A& TPLIRFRES:, Mhoma 2 fa et

CAN @5 s B BT A B 3-4 7R, SN6SHVD230 78 il AR Rt RS 5B
BHATHEH R AR, X AR T U Ak 45 (0 H ff A TR B PRI ) P Sl 5 0
Wio HEMAMEYE,  WPDE RS 5B E%EE:Z DSP, @il DSP #%Hi RS 51 JHI7E =
HCP AR 2 (Al e, DSBS s s AN RIS X 2 )46 . SN6SHVD230 K
i TR, WOk ASTEE ML CANH. CANL #HTEIRICR . Elcasf sk bt
PUE 5 EdE v 75 S8R H ) RX 51 N 7 il b Rl gl T 7= 2R s
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R A RGP0, 15 2 i HA A5 5 B AR AE Y AT 1211

CAN P 5~

= & CAN_H
CAN RX *— RX CANH j:m

BANTX '~ TX CANL ~& (e

CAN N =5~

3 . b | o + CAN. 1
- VOO RS ST :
i I e s o) IR PESD2CAN

1 0HinF

1.3V
TGSV
rm”'||l I SHeSHVIDR230 =

GND

| 3-4 CAN B35k i

Figure 3-4 CAN communication

3.1.4 5G iB{EHB R

5G BEHBEN TRREMNFEMABEEE BE TG, @ T e dEstirih
T JE A, 7 S A 2

5G BORRIZE AR ZhEE ML, EATOS R ANEEHORBAT 1R AR, Ext
ATl B DL R S AR BEAT 1 A AR . HUME 2G & 4G BHRUINE T RIS
PR ANESG BEESRBUHT 0E (3R, SRR IR 28, DLACRR TR
REEFOR . LA Z S 2D E L . 5G SORBA SEEL . ZAAEM. RIIFE. Ik
I3 TIVEIR N A 2 R RN K AN mo MR s el iR, B
JUEE . HEER S AR R A REERN R IR IIER S . FEME 5G
VIR B AZ ATV AR A AR A, el A N 4. B SIS AR O (E
BEAAHR MRS . RIE 5G RN IE . ST HE. mod R L2 eIt al, A2t
S RS R I, kA A R e S PR SRS HEE, AR SEEL A
ZIAl NG T8) GBS 18] 45 S EE A s R, AT AL 2RI R 2 4 KU AN 2 i3t
TR AR R . RK 5G &P ARG SHLSISEE I, 2REAER
WHF RIE S B E Ao 5G 45 Nt RIS RIS —— ke . AR, RIBANE 7

(41
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AV IR R A T HEH 505 MH5000 1) 5G T4,  5G Tl 2
TV 3G PR IR COE R, BB X I A S AR R R A 1Y
g, RAMREHNEI R, RIS, RS . ARSI ) MHS000
(¥ 5G TS A B A s 2, IR A ket i Lt eI R L . AT EEME s, 2
EREGE, IERAM SRR, RAPBCRIIIIN.  MH5000 ) 5G VAR 2 S
R NSA-SA XU,  wJPLERERIAFE 5G BRI, St 2G-3G-4G-5G 5843
7, 556G MBS TR ERFEDPIT, TTEEEIA2Gbps, FATEA EIA230Mbps,
TR AT P ) o R AR BEVE R, &R DMV IR 2 AL

MHS5000 TOVBLH A FEHE BGA HAEFIHE M.2 B2 CIPFISAY,  E1 0 AS [F] (1445 FH A 5%
FLARGEESE . M2 BRI 3-5 (@) Fis.

.‘1.1":-5:1;!sl1 ee |
-

!
5
i

3-5 iR HL R (a)
Figure 3-5 Base circuit diagram(a)

M2 $z20k 5G By USIM Rz L3 2 1S07816-3 FilvE, FH2Fr B 2. C KM
i USIM K287, |4 518N SIM £, & 3-5 (b) AR,
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FMID
Lo

A9®R

FIE
GR OV umnMD 118 Tlmam . 2R USMLDATA 4 I2xF
' Hes B i e i
x 5] \11" g o -_-.-u? T Lo |l
= NAND CARD
[F14]
' 5
TIKl_ K5
——3{gp x3
K2 Kk
ESDAGVBAS

P 3-5 Jee P HL i D (b)
Figure 3-5 Base circuit diagram(b)
T 5GBRALEH 4V e, RIRA MIC29302WU 28 M Fa s 25 St BLE i\ HL R A
5V BEE| 4V, HERANE 3-5(c)FN.

R46
I L
4700
R6 R45 " 5
100k0) ATKD | o
u26 — 37
P - 20uF
Vout g > 3v8
_EG—TAB GND
= Vin -2 l caza
GND EN

MIC28302WU-T I TUUI% e ——2
i GND
325 Je A L )
Figure 3-5 Base circuit diagram(c)
BARBIGEATHEH 4V s, FIEARRP R, BERH TS
Bl —A M2 HREEREATAE R, [N G B E il SRR 2 5 1 4V 4
MH5000 Tl ARZH AL H
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3.1.5 RS485 B {E#Ri&

REGRIIH,  RS48S EFHHME R EH 4 35 B R Lo AN AR G 4
T 2 38005 S SR A 228 iy P DARIE SR BOH A 4= 308 &% 115 2

RS485 £ MV A2 il PR 5 38 8 > F A TR SO 0 L 578 B AT 3l o 8RR
MIEE, MR —aEWAA 2 6 M TEEw. RS485 M H FIH Z 05 5 &5,
— AL TR SR IEFEE. HESRBEEREN2V SlveV i, AT 1LH
JEZEN-2V F-6V BT 0. T RS485 HEOFIT-IAE S50, (LM EIE. £ ukft
JI5, e R EIERATEOZ .

ARPBEITIEH T SP3485 i AE T4 & S 1+3.3V AIRDIFE 1 W L RS485 Halitke &,
F A AL AR T LUA S 10Mbps. B AHLE FHEEE T KM TTL B,
B RS485 A5, W% RS485 (S fE A BEATHe 4. A0y RS485 {5 & ¢ XTI 1E,
R IR HcE 1 RIS AN e, BT DAL 4% SP3485 fit RS485 Witk #% . SP3485 it v 5l
W 3-6 . RSA485 15 HLER BTN 3-7 FR .

RGE ~ Evcc
RE P2 q 7 B
DE [3 +—5 A

DI {4 b 5 GND

SP3485
Pinout (Top View)

K] 3-6 SP3485 it 5| I

Figure3-6 SP3485 chip pin diagram
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GND GND
33V = =

c2
L1
1 ﬁD Ve 100nF Jd

C
RE# B
DE A

&
DI GND
SP34a5
GND

K] 3-7 RS485 iHfsE H ik

Figure 3-7 RS485 communication circuit

RS485 H AR BB IERSCEImS AR, R0 51 RS485_RX — BLARKF i
P, =B Q1 i, RE A1 DE MISIMRMCHET,  Aoxtib, Halldfing, HENRUCIRE.
RIEHIESFES,  RIEHIE TSI RS485 TX Ki% 1, AB Ki% 1. RS485 TX Ki% 0, AB
KI% 0.

4 RS485_TX &4 1 BF =4k Q1 #:i8,RE 5 DE 5|AK RSP, A&¥kss
PR AE R EANCIRES . SP3485 W5 v AB S TE 52k A HIFHAE Y 10 KQ HIHH
m) BRig), 554k B HE 10KQ PHBER Fhzhmad T RS . FiAB 51 %
KT L.

4 RS485_TX &% 0 Bf =4k Q1 ANE,RE 5 DE 5| g fi Pl AR HRRES .
SP3485 5/ #% DI RSN T AB 5l ., BT DI O, AB 51K I% 0.
I, 7E RS485 TX f&45 0 iF,AB 5l JHIEE 2 K% 0.

2 RS485 AR THBORSH,  [F5RARNB LR Z 0 BESREE OVAES, It
5] (1) RS485 MR AL T AR, SIBERUBWAIER . Wi E S LAMEN 10KQ
(L BEEEAT Bz, (B SZRBHIFEAE N 10 KQ FIHPEMEAT Fhi, BomisE e
BeAh, TR T ERANBZIAIGEEE 7 — N HAE Y 120Q BIFERH,  F DUGS 845 B Zetkp v P4t
HEATUC T AYH BR IS S R RHE 5 10 S S AT 5 8 A o ==
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