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Traction Battery System
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Objectives @ 1A RAE

1. Familiar with the composition of E70 traction battery system and functions
of its components

2. Familiar with the working principle of the E70 traction battery system
3. Troubleshoot the E70 traction battery system

4. Master the removal and refitting and replacement methods and service
precautions of the E70 traction battery system
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I. Overview of E70 traction battery system @ 1.4 RAE

The E70 traction battery system supplies electrical energy to the
motor and related high-voltage components, and is the source of
energy for the vehicle.
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I. Overview of E70 traction battery system ©

Composition of traction battery system
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I. Overview of E70 traction battery system |, 14 FTHAE

1. Traction battery pack

Type of battery Ternary (NCM) lithium battery
Nominal voltage of each cell 3.65V
Connecting method of each Two cell in parallel and then connected in
cell series (96 connections in series)
Qty. of cells 192
24 modules, 8 monitoring sampling chips
Module : .
(3 modules share a sampling chip )
Total nominal voltage 3504V
Operating voltage range of 2 .8V-4.25V
each cell
Operating temperature range -30-55°C

48 temperature sensors (2 per module) are
arranged in the power battery cell group for
monitoring by the battery management system
that also monitors the voltage value of each cell.
The damage of any single cell may result in
complete failure of the traction battery.




AGY i

E70z) /0B ith R G HEA

SEETRM3I51IEAZI401 TR B s
=48 , E70I04EF CATL 351 514
FEIRTT (49.1kwh—50.8kwh ) P S B E70R4ENR CATL 401 527.5
FREEREFRI AN S & ) EEEVAS50 CATL 400 —
L IFiEe5 450  BYD 400 —
LSEUS - 416/450 —

28

JARFE 375.6km 381.6km 391km 404km ET=Ci



I. Overview of E70 traction battery system (

AGY i

Increased from 351 to 401

under comprehensive

working conditions

Power increase (49.1 kwh

— 50.8 kwh)
Energy reduction
technology
Lightweight

J4 status

At constant

Maanéfractu Range speed of
60 km/h

Currently
produced E70 CATL 351 514
E70 anniversary
version CATL 401 527.5
Emgrand EV450 CATL 400 —
BYD e5 450 BYD 400 —
BAIC EU5 - 416/450 —
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I. Overview of E70 traction battery system 1A RBAE

Introduction to CATL ternary long-life battery technology

L

“* The heavily operated taxi and special vehicle market present requirements of high energy densi-
ty and long life for the traction battery system. At present, it is difficult for the cycle life of the
ternary system with higher energy density to meet the requirements. CATL will meet the market
needs by optimizing the battery matenial, cell design, charging strategy, and developing a
long-life ternary battery according to the battery characteristics.

i+ The ternary long-life battery technology is a differential technology specially developed to cope
with the heavily operated passenger vehicle market. The main technical means are as follows:

/¢ Battery material optimization: coat the surface of electrode materials to improve material stability.
¢t Cell design optimization: Optimize electrode structure design and improve electrode structure stability.

:¢ (Charging strategy optimization: the optimal step charging strategy ensure the cell is always in the healthy charging range.
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I. Overview of E70 traction battery system Q) 1.4 A5

2. High voltage distribution box

It internally include large fuses, high voltage relays, etc. Under the
control of the battery management system (BMS), the positive high
voltage of the traction battery is externally output as needed.
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I. Overview of E70 traction battery system |

AGY i

‘ 3. Battery management system (BMYS)

The battery management system (BMS), together with the battery pack, is integrated inside the
traction battery case.

This system has he following functions:

1. Controlling the high voltage relay in the high voltage distribution box;

2. Controlling and monitoring the charging of the battery pack;

3. Monitoring each cell and overall voltage and battery temperature of the battery pack;

4. Monitoring the insulation value of the positive and negative terminals of the battery pack to the
vehicle body;

5. Monitoring the airbag deployment signal;
6. Monitoring high voltage plug interlock.
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I. Overview of E70 traction battery system @ 1.4 A5

Composition of relevant indicator lamps and alarm lamps of
traction battery system

>equence Drawing Notes
number

1 Battery indicator
2 ﬂ Yellow Low battery alarm/charging indicator lamp
3 = Yellow Vehicle function limited alarm lamp
4 <> High voltage system alarm lamp
5 - Red Traction battery malfunction alarm lamp
6 ‘QI Red Traction battery high temperature alarm lamp
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I1. Working principle and circuit diagram
~of E70 traction battery system

@2ﬁ@ﬁﬁ$

Analysis of basic principle and circuit diagram of traction

battery system

10.Abag  Iraction battery

deployment management
(BMS)
ACU g
. High voltage
power
supply request
é'fa““a”f 4.MCU
ata signa precharging s
v successful =)
—————» High voltage 9
TDCL | "N E:
7. Fault and . ™
data signal T 2. High
voltage power
I t
7. Fault and supplyreques
data 4. MCU
information precharging
! successful
Ianiti 1. Ignition
gm.tlon ON signal
Switch { MCU +
VCU+

DC-DC

5.350+
5.350- ngh voltage
G—— distribution
box
S
>
T
o
7. Data and
fault
_information . Low
voltage
CAN

6.350+
6.350- AC compressor
6.350+
Heater PTC
< 6.350-
Power supply +
Power supply -
Signal
7. Data and
fault
information InStrume‘nt
— (8. Battery display)
¢ (9. Faultlamp
indication)




=. E70RhMtRATERERBEE () (drms

@it R A AR TR
&SR SEECEERE




II. Working principle and circuit diagram \
_of E70 traction battery system 1A RASE

Internal working principle of traction battery and distribution box

Traction battery High voltage distribution box

Service switch
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III. Troubleshoot of E70 traction |
_battery system @ 1A RS

The traction battery system has the function of fault self-diagnosis,
and has an independent diagnosis address. The special scan tool can

be used to diagnose the system to troubleshoot according to the
principle of the circuit diagram.

Common fault phenomena and causes are as follows.

Fault phenomenon Recommended countermeasures

Unable to supply power Check whether the traction battery is depleted, check the high
and low voltage lines of the traction battery, check whether
high voltage parts involve low voltage insulation, check the
MCU and line connection, and the VCU and line connection,
and replace the battery and the high voltage distribution box.

The supply voltage is abnormal. Check if the traction battery is in low power or replace the
battery.
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III. Troubleshoot of E70 traction battery =)
_system Q) I wm=

Connecting plates are provided on the high voltage plug of the power
battery and the high voltage distribution box, which function to have the BMS
monitor whether the output plug of the battery is connected normally. If not,
the BMS will alarm, and the high voltage output cannot be realized at the

same time.

POC78 Precharging failure

POAO( High voltage interlock abnormal
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[II. Troubleshoot of E70 traction battery |
_system @ RGY ;=

Data flow of traction battery system
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[II. Troubleshoot of E70 traction battery |
_system @ RGY ;=

Data flow of traction battery system

PRy B Q3 & L1045
Ha HIERER 3
RX X IZHT V12.05 > BRI % > E70 > B BB R KBMS
IR R & Bfi

EEhiRIR2 Bk KH[E 3.78 Y,

BEhiRIR2 Bk REE 25 °C

HRR2 B R E=RE 25 °C

B ARIR3 B iR/ NBE 3.77 v

EEiRIR3 BIRG KHE[E 3.78 Y

= ke @ @




=. E70Ei1eRith RS bR Q) 1awm=

APt R TS MR

@uv @6

P HIERER

RRRAIZHT V12.05 > 5% > E70 > B EE R HEBMS

BURR B & B
BIHRS B RITRE 25 '
iR BARBRE 25 g
it SRR 3.77 v
B SRR 3.78 v
it BARIERE 25 ¢




III. Troubleshoot of E70 traction @
_battery system

Data flow of traction battery system
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III. Troubleshoot of E70 traction @
_battery system

Data flow of traction battery system
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III. Troubleshoot of E70 traction |
_battery system @ 1A RBAE

Data flow of traction battery system
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III. Troubleshoot of E70 traction @
_battery system

Data flow of traction battery system
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III. Troubleshoot of E70 traction @
_battery system

Data flow of traction battery system
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II1. Troubleshoot of E70 traction |
_battery system @ 1R RBE

Data flow of traction battery system
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III. Troubleshoot of E70 traction @ 1 A TR
battery system &
Data flow of traction battery system
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III. Troubleshoot of E70 traction

V) 1.7 T
battery system @ 1R R
Data flow of traction battery system
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III. Troubleshoot of E70 traction @
_battery system /4

Data flow of traction battery system
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III. Troubleshoot of E70 traction
_battery system

Data flow of traction battery system
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III. Troubleshoot of E70 traction

V) 1.7 T
battery system @ 1R mmzE
Data flow of traction battery system
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I1I. Troubleshoot of E70 traction @ £ @ T
battery system &
Data flow of traction battery system
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I1I. Troubleshoot of E70 traction @ £ @ T
battery system &
Data flow of traction battery system
v vBe Q3 m LEF1046
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III. Troubleshoot of E70 traction N
_battery system @ 1A RS

Data flow of traction battery system
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III. Troubleshoot of E70 traction @ f A
battery system Y
Data flow of traction battery system
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IV. Precautions for service of E70
traction battery system

) 1A mAE

It is strictly forbidden for untrained personnel to carry out high voltage
maintenance to avoid safety accidents;

Before starting the replacement, please pull out the opening key,
disconnect the battery, disconnect the service switch, and install the
corresponding special plug;

Service personnel must wear necessary and reliable PPE (insulated gloves,
insulated shoes);

Take safety isolation measures (isolating by the warning bar) before service,
and set up high voltage warning signs to alert relevant personnel to avoid
safety accidents;

The working environment is required to remain dry, with sufficient lighting
and ventilation;

No debris, scattered tools and components, sources of ignition and
dangerous goods exist in the working environment;

Pay attention to the risk of electric shock when servicing the traction
battery after disconnecting the service switch. Do not touch any positive
and negative terminals of the battery and the terminals of the service
switch base to avoid electric shock.
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Practical tasks @ 1A RAE

1. Cognize and remove and refit the E70 traction battery
system

2. Complete the tasks list of the E70 high voltage system:s.



