2% . Secrecy Level

A Version: A
4= NO: DOC-2003264

EHERBSXBRQE ®ITXH

SVOLT DesignDocument

R

FE ok

IMB L Project code: CE52E895A—104Ah

“m il Author: R LRI
B 4% Checker: E
< Z Countersign /

#t E Approval: %

BEAEREREARATBEGHLENT 4%
—O=—O%HANH



H 3 Contents

ARIEZE L Terms and Defimitions ................cocoovovoiiiiviieiieecceeeeeeeee e 1
1 FESHEMERTERR Cell Performance...............cccoooooveviiueeeieeeeceeeeeeeeeee e, 3
1.1 FEEMEEE Main Performance..............ccoo.ovoviiviuieeeiceeeeeeeeeeeeeeeee e 3
1.2 FEFRHEEM (#ER) Standard Charge Condition...................cococoovevevevivevvieieieneenn 4
1.2.1  FR#EFSHEEHEE Current and voltage of standard charge ...................c.co.co........ 4
1.2.2 X5 HIEE  Absolute charge temperature.....................ooovevveeeeeeeeeeeceeeeeeneenn, 4
1.2.3  ZEXFoHHIE Absolute charge VOItage. ...............occooovvviveeeeeeeeeeeeeeeeeeeeee e, 4
1.3 HAhFTEHEEMH FE3R) Other charge Conditions ..................coccooooviveveeeeeeeeeeeeeee, 4
1.3.1  FEZEFEH Continuous Charge ................c.cocoooiviveveieieeeeeeeeeeeeeeeeeee e 4
132 BVBEFEHL SEEP CRAIZE.......ooooeoeeeeeeeeeeeeeeeeeee e 5
1.4 JFHEEIN/SE Discharge Conditions....................ocoovoveviiiieiiveieieieieieeeeeeeeeeeeeeeeeeeean 6
1.4.1  Fp#ERBEHETHEE Current and voltage of standard discharge .............................. 6
1.4.2  FERFREMEHE A Maximum Continuous discharge current ................................ 6
1.4.3  FRBKMHCE B (KHKH) Maximum pulse discharge current (30s) .............. 6
1.4.4  BCRBKMHCE B GEKW) Maximum pulse discharge current (10s) .............. 6
1.4.5 ZEXTCHEIEE  Absolute charge temperature.................co.oovovvvveeeeeeeeeereeeeeeeneeas 6
1.5 JkMBEAEIN Pulse discharge specification...................cooooovovoviviieieieiecceeeeeeeeen 7
1.5.1  B/MkfdcEE LB E Minimum pulse discharge limit voltage ........................... 7
1.5.2  FeUFRIBKM R Th 2 FIRFSERT 8] (BOL) Pulse discharge power and continuous
T 00 ) O SO 7
1.5.3 Bk ERIHEI Protection mode after pulse discharge.....................ccocooevevevnnnnn., 8
1.6 FEAKMFREMER Regenerative pulse charge mode...............co.cocooovvvviviveerieieeeann. 8
1.6.1 HFKEAKMHFTEBRE Maximum regenerative pulse charge voltage ................... 8
1.6.2  RFHFIEAEMKM T B BEFEAFFLRNE  Regenerative pulse charge current and

continuous time (BOL) ... e e e e et e e e e e e e e tbareeeeaeeeeenannes 8
1.6.3 Bk /E{RI . Protection mode after regenerative pulse charge......................... 9

1.7 BRKEBHEZAE Discharge Capacity at high and low temperature............................. 9



1.7.1  25°CHIBE Capacity at 25°C .....c..ooivoeeeeeeeeeeeeeeeeeeeeeeeeeeee e 9
1.7.2  55°CHIZE Capacity at 55°C ......o.ooiveoeieeeeeeeeeeeeeeeeeeeeeee e 9
1.7.3 220 °CCHIZE Capacity at -200C............cooimieeieeeeeeeeeeeeeeeeeeee oo 9
1.8 ZEHWAEEM Safety and reliability..............co.oooviviveeeieeeeeeeeeeee e, 9
1.8.1 2R Current status of product ............o.coooveeveieveceeeeeean HRURE %%,

1.8.2 EANFMEFRA%E Domestic and International Standard......................cccocoovevnee.., 9
1.8.3 [REIMEFIFE ReStrictions 0N US€ ..............co.ocovivviiiueieiecceeeeeeeeeeeeee e 9
1.9 HMEBHEMRE Self-discharge performance..................c.ccoooeveveveioceeieeeeceeeeeeeenn, 9
2 HGIETT Temperature riSe..............ccooooiiiiiiiieieeeeeeeeeeeeee e 10
2.1 FFEBHEEF Temperature rise of continuous discharge....................cocoooevvevennn.. 10
2.2 FkMCHEEFT Temperature rise of pulse discharge...................ocoooovevvvevevevceeeenn. 10
3 FEHEMLIEETE Cell end of life management .......................ccooooevevieeeeeieeeeenn, 10
4 IFHZME Application conditions.................ocoooovoiiiioioieieieieeeeeeeeeee et 10
4.1 HMMNFHR%M Application conditions of cell ................co.oocovevviviviiieieieeeenn, 10
4.2 A HEMBIEITBORZE  Avoid over-discharge of cell ...................cocoooveviveieicinennne. 12
43 [REFHAEY Low temperature charge protection...................ccococoooeviieeeenenn.. 13
4.4 SHIEATET ShOrt-term StOrAZe ..............coccovvveieeeeeeeeeeeeceeeeeeeeeeeee e 13
4.5  KHITEHL Long-term StOIrage...............coccooovveeieieeeeeeeeeeeeeeeeeeeeee e 13
4.6 BHRY Heat dissipation protection ................cccoooovveveveiiieeeeeeeeeeeeeeeee e 13
4.7 BEABE/KERP" Dustproof and waterproof protection.................ccocooovveveeeeveveveeeeenenn. 14
5 ZEPGIE Safety Precautions .............ccococoivivivivieeeeeeeeeeeeee e 14
6  BTTFFHH DISCIAIMEN ..........o.ivieeeecceeeecee e 16
7 REGZEE Warning and FisKS............ooooiviviieiieeeeeeeeeeeee s 17
7.0 ZORFEH Warning Statement ...............c.c.ccooovoveveeiviieeeeeeeeeeee s 17
7.2 SEIGZREL Types of RiSKS.........ccoovivieiieiceeeceeee e 17
8 IR DIrawin@.......o.ooooivieieieieeeeeeeeeeeeeeeeeee e 18



ARiEE X Terms and Definitions

Cell temperature

N iE X

Terms Definitions
AT i TR HR K7 il 2 i I SR B 2 7] ZE 72 ) 104Ah 3.66V R FE FL =TT

7 B

Product PRODUCT in this document is the 104Ah 3.66 V rechargeable lithium ion battery
to be supplied by SVOLT.

I f& (SVOLT EV/™” & & 1R) ks,

Customer The buyer in the SVOLT EV product sales contract.

SVOLT & (SVOLT EV/= &) HisEls.
The seller in the SVOLT EV product sales contract.

s T

Ambient )
The ambient temperature of cells.

temperature
5 T AT 3t R B IR 55 TR N IS AT S8 — M R IR
APER R Gt HIBEEAC RS HOFFEAAR TR BiR. WA, P
il 7 it B AT FF A DR A I AT IR EE S B AT SR AR 7 AR HE AR E

AT 2 4 Battery Management System. An effective tracking and control system is used byj

BMS the customer to monitor and record the operational parameters of the product
throughout the service life. These parameters, including but are not limited to
voltage, current, temperature, etc., are used to control the operation of the product
and ensure that the operating environment and conditions conform to the
provisions of specification.
P2 N HL I ) 2 A% TR 0 1) PR RS e 8, B A SR A 0 2 2t 1) e

s B FHSVOLTAIZ F LRI 7 7€
LA I

The cell temperature is measured by temperature sensor which is put in the cell.
The selection of temperature sensor and measuring wire is agreed by SVOLT and|
customer.

T RS
State of Fresh cell

e di HL I E R PR 2 H R TR LN RS
The state of cells within 7 days after manufacture of products complete and
products are putted in the warehouse.

7o HL T
Rate of charge

78 HL LA L B AR G 2 I B I A T R R AR A B Bl AR R
N104 Ah, FEHFTUN104 ARS, NFERERN10 C; FERBTIN34.7 A,
WFEHLfEA091/3 Co IR EERVE 999Ah, FEHLHLIN99 A, T FE HLf
A 1.0 C: mHHRIN33A, WA N1/3C,

The ratio of charge current to the capacity measured multiple times by BMS. For
example, if the cell capacity is 104Ah, the rates of charge at 104A and 34.7A are
1.0C and 1/3C separately; When the capacity is down to 99Ah, the rates of charge
at 99A and 33A are 1.0C and 1/3C separately.

(EE2N
Cycle

FRLUL A% I RE PR T8 FBOR HE FE T RO — MR o A B 45 R I ) 1 7 H B
HHAFTENB RS RENA S, £ B R AT R A 1% e i i o f 2

SRR, BB B 2 P R S il

IR H20R



Under the prescribed charge and discharge standards, one time of charge and
discharge is one cycle. The cycle is the combination of normal charge in short]
period, regenerative charge and discharge. Sometimes during charging, there is
only normal charge and no regenerative charge. Discharge may have more than|
one step.

A

Production date

Rt R A3 3] AN S0 ) R T ) T — 46 oS B0 B A ) S04
i H
Cell assembly date. It is in the 2D code at the top of every cell

AE RO H2 AT AR] A7 B8N P % P 00453 PR L Tt ) R

jCEiEEE Open Circuit Voltage. The voltage of cell is measured without connecting to any|
load or circuit.
R AE S, SR IEAR = AR AESE 1.2.1. LA LSBT A B FRAE 70 5 i 2% A i 45
A e 2 A&, BUE MIEIRAS bR HESE 1.2.1. 141564 MR BCRFRE, 730
CIR/IRaS s

Capacity recovery

e B3 I PR e KA
The maximum capacity of three cycles measured under the standard charge and
discharge conditions listed in specification 1.2.1 and 1.4.1 after storage.

=7 1A A o S\
bR Tj}zpplysvom%ﬂ%)ﬂ;ilﬁl%ﬂ A AT P B 30 50 K
The terms of trade for product that SVOLT and Customer signed together.
agreement
P 7 AR AR S 1.2, 1 55 TR 1) 78 H AR S
Standard charge [The charge mode described in section 1.2.1 of this specification.
T T AT bR SR 1.4.1 5% BT R A s 5
Standard discharge/The discharge mode described in section 1.4.1 of this specification.
FEC M EEITEOL T, PAZ2BE /N B DA B /N Dy B v 5 Y RV 78 FL
IR %ﬁ?&ﬁ@ﬁfﬁ Eﬁ%f@%% 100% 78 HUR A2 7s B 8 2114.2 V, 0% 78
S0C RS R b e 2T B 2.8 V.
State of Charge. The percentage of charging capacity or energy that is measured
without load. 100%SOC is fully charge to 4.2V, 0%SOC is fully discharge to
2.8V.
“V” (Volt) HREF(V), FE AL
“A” (Ampere) ZEi(A), HIREAL
“Ah” (Ampere-Hour) Z85-/NEf(Ah), e B4
“Wh” (Watt-Hour) FLFE-/NEF(Wh), BE &= 547
Il A “Q” (Ohm) BRUBH(Q), HEFHEAAL

Unit of measure

“mQ” (Milliohm) ZRKIH(mQ), HLFHEAL
“°C” (degree Celsius) % [REE(°C), I #AL
“mm” (millimeter) &K (mm), KJ&FHRA7
“s” (second) FP(s), BJ[E] AL

“Hz” (Hertz) ##74(Hz), MZ AL

F2W

2



1  FESHEMERETE S Cell Performance

1.1 FE{%EE Main Performance

No. [B%{ Item FEimiiEE Specification 2k Condition
[} Nrags
o 1024k 25°C,104 A(1C)HLIRHE
111 DR E 25°C,104 A(1C) DC to 2.8V
" |Nominal Capacity 104 AL 25°C, 34.7 A(1/3C)FE UL
B 25°C,34.7 A(1/3C) DC to 2.8V
25°C,104 A(1 i)
\ . 368 Wh ) 04 A(1C)HL
112 I dEERs 25°C,104 A(1C) DC to 2.8V
""" [Energy 380 Wh 25°C,34.7 A(1/3C) HLiL
B 25°C,34.7A(1/3C) DC to 2.8V
25°C,104 A(1 i)
. 214 WhiKg ) 04 A(1C)HL
113 He s i % 25°C,104 A(1C) DC to 2.8V
S N . fe) Nrais
Energy density 2221 WhiKg 25°C, 34.7 A(1/3C) L
25°C,34.7 A(1/3C) DC to 2.8V
-5eC<if E <55°C
2.8~42V
-5°C<T<55°C
\3“‘3'_:] _ 0, <~‘El ﬁ‘g_ 0,
14 IVE%E@ b5 40V 20°C<ifi E<-5°C
Operating voltage -20°C<T<-5°C
-30°C<Sifi JE <<-20°C
2.1~42V
-30°C<T<-20°C
N O, N 0 N ‘;é(\
115 FL ¥t P FH.(1KHz) 0,45 mQ 25°C, HHL60%SOC IRA
ACR(1KHz) 25°C, BOL, 60%SOC
16 H I~ 25 W BH (1K Hz) 0.4m0) 25°C, HrHth60%SOC IRZS
" |ACR mean(1KHz) ’ 25°C, BOL, 60%SOC
MR RN E 25°C, HrH#h60%SOC IR
g |[RibHITOE 3.740£0.010 V A HE60%S0C AR
Outgoing Voltage 25°C, BOL, 60%SOC
118 A 104 AL 25°C, 34.7 A(1/3C) HLif i FL. %82.8V
" |Outgoing capacity B 25°C,34.7 A(1/3C) DC to 2.8V
N=NEs
LAFREGEE) B 12, 13
1.1.9 |Operating temperature-20 ~ 55°C
Referto 1.2, 1.3
(Charge)
IREIE F n e
1.1.10 [0 tiﬁng (bif)erature 30 ~ 55°C BH5 14, 15
o P g P Refer to 1.4, 1.5
(discharge)
IG5 1C/1C,1009 ;
11y [FORAD >15007K C/1C.100%80C:
Cycle life EOL capacity =80%
BRI
1.1.12 |discharge >1500 W 2543°C,50%SO0C, 10 s
power@25°C
1113 [RGB IR EE  >872W/Kg 2543°C,50%S0C, 10 s




discharge power]
density@25°C

AN SOCE FYE
1.1.14 Recommended SOC|5%~97% IN.A.
range

L B
1.1.15 <172 N.A.
Cell weight 720¢

116 LS RS B HATE MES 8 2% NA
"7 |Cell dimension Refer to 8 o

1.2 PrEFRHE %KM (#ER) Standard Charge Condition

1.2.1 pRpUEFTREEHEFHEE Current and voltage of standard charge

W TAE R AR 025+ 3°C, 34.7 ARE L T #EAT 78 H, 1 Ak r it e KB R RSB 4.2 Ve

The operating temperature of cell is 25+3°C, charge current is 34.7A, and the maximum charge
voltage is 4.2V.

25°C N LA34.7 AMEYFFEETE L 2 AR R K42V, PREAEH 4.2 V MEEFF S E
L F]5.2 4030 A.

At 25°C, charge to 4.2V at 34.7A, then continue to charge at 4.2V until the current is 5.2+0.30
A.
1.2.2 Z8X} 7 IR Absolute charge temperature

To i HES AL AE AT o g A ABE 2, — LRI A R PR R o 4 ] A PR 20 °C~55 °C [ BT 45
1E7E .

No matter what charging mode, charging will cut off immediately once the cell temperature
exceeds the range of -20°C-55°C.
1.2.3 EXF7RHHEE Absolute charge voltage

o1 F AL AE A b 7 A B0 35 R A TR RVIRAS, — B HIL RSO H T e 4 %o 78 F P T B
K42 Vi F R 7,

No matter what charging mode, including regenerative charge, charging will cut off immediately

once the cell voltage exceeds 4.2V.

1.3 HAth7e %4 (#E3R) Other charge Conditions
1.3.1 &7 H Continuous Charge

LR 7 LA
Cell Temperature Charge Profile
<20 °C Kﬁiﬁﬁ H
No charging

52A 7HF4.16 V
5.2 A charge to 4.16V

-10°C<T<0°C 104 A 7HF|4.16 V

20°C<T<-10°C




10.4 A charge to 4.16V

0°C<T<5°C

20.8 A 7HFI4.16 V
20.8 A charge to 4.16V

5°C<T<10°C

20.8 A mHF|4.16 V
20.8 A charge to 4.16V

10°C<T<25°C

347 A FHR4.16 V
34.7 A charge to 4.16V

25°C<T<45°C

347 A FAHE4.16 V
34.7 A charge to 4.16V

45°C<T<55°C

347 A FHR4.16 V
34.7 A charge to 4.16V

- 559 Kﬁiﬁ:ﬁ%
No charging
1.3.2 B A7 Step Charge
F N iR B 7 FEL AR
Cell Temperature Charge Profile
<20 °C AN fcﬁi H,
No charging
Hi, A B, V
-20°C<T<-10°
0%Cs 0°C Current, A Voltage, V
52 4.16
Hi, A Bk, V
-10°C<T<0°
0°C=T<0°C Current, A Voltage, V
10.4 4.16
Hi, A Bk, V
O, <T< O,
0°C=T<5*C Current, A Voltage, V
20.8 4.16
Hi, A Bk, V
SOC<T<10°C Current, A Voltage, V
- 52 <3.7
31 <4.0
21 <4.16
Hi, A Bk, V
10 °C<T<25 °C Current, A Voltage, V
71 <3.7
52 <4.0




34.7 <4.16
H, A HE, V
o o Current, A Voltage, V
25 °C<T<45 °C 148 =
88.4 <4.0
34.7 <4.16
M, A HE, V
45°C<T<55°C Current, A Voltage, V
- 124.8 3.7
88.4 <4.0
34.7 <4.16
>55°C AFLVFTE
No charging

1.4 JHHEMEI /S Discharge Conditions
1.4.1 FRHEBCE R HEE Current and voltage of standard discharge
IEH TAER SRR EI025+ 3 °C, 34.7 ARITEIR T HEAT AL, 1% 504 Fi v e I8 P P 1S 2.8
V.
The operating temperature of cell is 25+3°C, discharge current is 34.7A, and the minimum
discharge voltage is 2.8V.
1.4.2 B KFFELHE IR Maximum Continuous discharge current
TR AR BAR B25+ 3 °C, 208 AMTEIR N HEATCHEL
At 25+£3°C, the maximum continuous discharge current is 208A.
1.4.3 BB R AR (KK M)  Maximum pulse discharge current (30s)
B AR AR HI25+ 3 °C, 50% SOCIRAE T, S KBTS AL HLIT450A, S LI
[E] 430 s,
The maximum current of 30s pulse discharge is 450A at 50%SOC at 25+3°C.
1.4.4 BBk IR GEik) Maximum pulse discharge current (10s)
IEH TAFR AR BR25+ 3 °C, 50% SOCIRA T, BRI A FEIAT600A ,  FELIEN R B2 I
F50°C, HEKBABERTEN10s.
The maximum current of 10s pulse discharge is 600A at 50%SOC at 25+3°C, and the cell
temperature shall not exceed 50°C.
1.4.5 X1 HIE . Absolute charge temperature
Fr S TBO AR BB AR, A R R I T 4 S TR R IR B -30~55 °C, Tl 1R
H o



No matter what discharging mode (continuous or pulse discharge), the discharge will cut off
immediately once the cell temperature exceeds -30°C-55°C.
1.5 Bk RS Pulse discharge specification

SR AE = A AT A AR, RS EAT B o K R TR A TP A B AR 7 i R TR T IR £
78 HEUR A I TR B 25 A o ik BRI PR DR /N R SR S ] ()0 2577 s 18857 3R P 41 4 P A 78 IR
USRS 5 o 3 S KB S A T E 2 3 A R S R A PR R A I 3R 17T S BRSVOLT
FR 7 i o B DA

During discharge, the current isn’t constant and changes in certain range with time. Pulse
discharge must strictly comply with the charge state and temperature conditions of cells described
in this specification. The value and continuous times of the pulse current must be also in strict
accordance with the charge state and temperature conditions listed in table below. Violation of pulse
discharge conditions may cause permanent damage to the cell and thereby exempt product quality

responsibility of SVOLT.
1.5.1 BNk B LK Minimum pulse discharge limit voltage

-30°C<T=<-20°C -20 C<T<-57C -5 C<T<557C

21V 25V 28V

1.5.2 FEVFRIBK IR OR Sh R AN RFS2R 8] (BOL)  Pulse discharge power and continuous time

(BOL)
HURIRZ, °C yF (>20%S0C) , W RIS, s
Cell Temperature, °C Powe(>20%S0OC), W Discharge time, s
o RR v RR v
No discharging No discharging
>-30 75 30
>-20 145 30
>-10 280 30
>0 400 30
>10 740 30
>25 940 30
>45 950 30
s RR v RR v
B No discharging No discharging




1.5.3 k5 R4, Protection mode after pulse discharge

BRI T8CFRL S  FL Tt R AT BOORBIRISS 3, If ) 82 2% T B T F AR ik b 4 B2 ) ] o ORER IR
BI, BT DA TR DR AS B A HRAS , AT DU T F R A TARRAS, EAERIRE
N, A EI R OR AR R IR

After each pulse discharge, Cells need to sleep for a period equal to or longer than the
regeneration pulse time. During the dormancy period, cells can be in the standard discharge state or

charge state, or in the non-working state, but cells are not allowed to occur pulse discharge again.

1.6 FEARKMFTHIEI Regenerative pulse charge mode

FRA K FE S SRAE P A AR T, K s FEES B S TR R e PR AR KR T HL AL 25
FEAT B A AR BT 1) 78 IR ES A HEL O BE 25 A o Kl RELUAT B DR/ N RS S T [ 0 250 et 1857 1
RFTHI T 78 AR AS DA FUCNR B 2 25 A o 38 S P A ik 7 F 2611 T i 4 3¢ i L s 7k A
[R5 IR 32 177 S Bk SVOL TR 7= it i £ 54T

During used products, the regenerative pulse charge mode refers to the reverse charging of the
cell by the pulse current. The regenerative pulse charge must strictly comply with the charge state
and temperature conditions of cells described in this specification. The value and continuous times
of the pulse current must be also in strict accordance with the charge state and temperature conditions
listed in table below. Violation of regenerative pulse charge conditions may cause permanent damage

to the cell and thereby exempt product quality responsibility of SVOLT.
1.6.1 B XREAKMHFEHEE Maximum regenerative pulse charge voltage
B K 78 B A LR H T 4.2V

The maximum regenerative pulse charge voltage is 4.2V.
1.6.2 SV AERK 78 L IR AN FF 42 /] Regenerative pulse charge current and

continuous time (BOL)

HLREE, °C HJ (<80%S0C) , A FEFISAL, s
Cell Temperature, °C Current(<80%S0C), A Charge time, s
<20 A FevF ANFCVF
No Charging No Charging
>-20 10 15
>-15 15 15
>-5 30 15
>0 45 15
>10 100 15
>25 200 15
>45 200 15




AFCVF ATV

>55 . .
No Charging No Charging

1.6.3 ik /G RN Protection mode after regenerative pulse charge

BRRCEA K e G, BB R A BOORIRIN 3, I 78] 2 25 T Bl P A Rk b R 82 I 1]
RERAS I, H it ) PLAL I RRAS, tn] DAL T ZF A TARRZS, (HAERIRIS AN, A fo
PR OO A A ik e IR

After each regenerative pulse charge, cells need to sleep for a period equal to or longer than the

regeneration pulse time. During the dormancy period, cells can be in the standard discharge state or

in the non-working state, but cells are not allowed to occur regenerative pulse charge again.
1.7 EKEREZAE Discharge Capacity at high and low temperature

1.7.1 25 °CHJA & Capacity at 25°C

S & > 104 Ahe FTHMRAS, 25 °ChrdE 7RI .

Discharge Capacity > 104Ah (BOL, 25°C, standard charge/discharge).
1.7.2 55 °CHJA & Capacity at 55°C

2R > 104 Aho B HIRE, 25 °)CHrUEFEHL, 55 °CHREHL .

Discharge Capacity > 104Ah (BOL, standard charge at 25°C and standard discharge at 55°C).
1.7.3 -20 °CHIAE Capacity at -20°C

TR > 78 Ah. FTHMRAS, 25 CHrUETRH, -20 °ChrfEiH. .

Discharge Capacity > 78 Ah (BOL, standard charge at 25°C and standard discharge at -20°C).
1.8 Z&EEWHEM Safety and reliability

1.8.1 AR EPrFr# Domestic and International Standard
A7 il 2 GB B EFR K
This products meet the requirements of GB standard.
AP i 2 UN38.3 8 Frasitk ek o
This products meet the requirements of UN38.3 standard.
1.8.2 [RH|fEFHME Restrictions on use
AP A L ASEAE T, 2R B K im 7
This products are only for announcement, testing and other use, prohibited to sell to end

customers.

1.9 HMEFEMRE Self-discharge performance
PRAEFE LR 100% 78 HURAS, 25 *CIREfEAF 30 K, A EHKR<4%.

The cell is stored at full charge for 30 days at room temperature. The capacity loss is less than
4% of the initial capacity.



2 HEEFA Temperature rise

A7 it b A R TR i TR I ) R VA 3R R R 2% TR R A PRV AR TR R . FRVRIR TR
N5 A S IR BN AR S HL 27 TR) R W KR g 1) B BEAT o A1 PRV B 0 B S B i A T
F AT DA 5 A 1) Hirdhs PO i N 4%

In this specification, temperature rise is difference of the temperature between after discharge
and before discharge. The test should be done in a room with stable ambient temperature and large

enough space. For getting temperature of each cell, temperature sensors should be calibrated and
time data will be recorded during testing.

2.1 FFEHEIEF Temperature rise of continuous discharge

0°CEAL, Ll 104 A HFUHE 10 min, RIS 15 °C.

The temperature rise of continuous discharge is equal to and less than 15°C when discharging
10min at 104A current at 0°C above.

2.2 FkfCHEIEF Temperature rise of pulse discharge

0°CLAL, TEAEMFRHDIRAT, bl 450 A B 30 s, HCRIETF< 10 °C.

The temperature rise of pulse discharge is equal to and less than 10°C when discharging 30s at
450A current at any SOC at 0°C above.

3 FPEREMAIEERE Cell end of life management

N T B PR R ) 22 A N, A R R B AR G e D R TS SRR HL Tt Y A BELAT
wE. WHELREERNEIENTHRIAREZ M SVOLT HLFERIHEMUTFE. S8
FH A () L PR P BEL AR o XA LB e ) B P BRIV 100% 0, S22 1B FH b o 33 SO S SR,
GebR SVOLT 4R ht 41 B Wip S UL RS b s v I N AR L PR 72 i St ORAIE DT

For ensuring cell safety, an effective tracking system should be established to monitor and
record the internal resistance and capacity of each cell during service life. Measurement and
calculation of internal resistance and capacity shall be discussed and agreed by both customer and
SVOLT. When the internal resistance of cell in use exceeds 100% of the initial, the cell should be
stopped to use. Violation of this rules may exempt product quality responsibility of SVOLT in
product supply agreement and this document.

4 [NH%MH Application conditions

4.1 HMMNFMI<%M Application conditions of cell

BTN 2B DR R TR LA 5 R A 5% A N A A

Customers should ensure strict compliance with the following application conditions:

4.1.1 B NEEHRBMEHERS, MmEhkE. SRR,

4.1.1 Customers should configure battery management system to closely monitor, manage and
protect each cell.

4.1.2 % 7N SVOLT $Rft Bl BLAR G A i it 75 58 R Guhs ml HESL . RGE8UE
RS RE R, DML SVOLT Xz R Gt AT Wi PP, JF A i B B 2

B0 #2053,

\|



4.1.2 Customers should provide SVOLT with detailed design scheme, system characteristics,
framework, system data, format and other relevant information of the battery management system,
ensuring SVOLT can be evaluated of the system and establish battery management files.

4.1.3 R%Z SVOLT A&, &/ ANAIE E 18 sl o b s 3B R e i B FIHE SR, DU AG
5 R L ) A I e

4.1.3 Without SVOLT's consent, customers should not modify or change the design and
framework of the battery management system to avoid affecting the performance of cells.

4.1.4 )7 NORAF SE B IS L R I B, FRAE P s iR ST ERI D S % . AR
HEI IR AR AL TR A AR IS 1, SVOLT ANAKAH ™ it Jod B ARAIE 74T

4.1.4 Customers should keep complete battery operation monitoring data for the reference of
product quality responsibility division. SVOLT does not assume responsibility for the design of a
complete battery system without monitoring data during lifetime.

4.1.5 PR B AR G5 T AL DA T B A ARG A A 5K

4.1.5 The battery management system should meet the following basic measuring and control

requirements:
No. ZH 7 i FE TR EN1E
Parameters Specification Protective Action
4.1.5.1 LR 418V 2 B I LR IR B 418 VIR 4 1E 78
Charge end H
When cell voltage reaches to 4.18V,
cut off charging.
4.1.5.2 FHogdwHr | 242V BRIk R 4.2 VA IR
# When cell voltage reaches to 4.2V,
Overcharge cut off charging.
protection Level 1
4.1.5.3 B TwEAR | 2425V L R IA B 4,25V TR, JF
¥ Bl U AR G EL B HOR N A
Overcharge R ) @
protection Level 2 When cell voltage reaches to 4.25 V,

cut off charging and the battery
management system is locked until
the technician solves the problem.

4.1.5.4 T2k 2.8V 2B TR0 2 L Y LIS BT 2.8V
Discharge end e FL I I 2
When cell voltage reaches to 2.8 V,
cut off discharging.
4.1.5.5 FBogadR | 25V 2 b 2 F Y L B 2.5
Overdischarge g FL I % 2
protection Level 1 When cell voltage reaches to 2.5 V,
cut off discharging.
4.1.5.6 B RYT | 21V M RAR T2 VT BE L

BHAGEHBIBORN G ok 7] il
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Overdischarge When cell voltage reaches to 2.1 V,
protection Level 2 cut off discharging and the battery
management system is locked until
the technician solves the problem.

4.1.5.7 LB R A AN SOV R RAEFEREIT, HRL TS WO R CR
Short circuit | Not allowed to | i)
protection short In case of short circuit, fuse
disconnects the circuit.
4.1.5.8 R/ NN ZE B LA R | FIE E RGP R AT A
Overcurrent HER M
protection Referto 1.4 The battery management system

controls the discharge current in
accordance with this specification

4.1.5.9 AR ZHEF1221.67 | Al A ah b e E I 2811
Overheat Refer to 1.2~1.6 BGENGGE
protection Stop charge/discharge when the

temperature exceeds the provisions
of this specification.

4.1.5.10 7o I A G KR | TR E TR AR 8/ | FE A TR T8/, 2B R

il N Charge time longer than 8 hours, then
Charge time | <8h charge is stopped.
protection

Note: the above are warning terms. Please note that when the cell reaches the index and parameter
state described in any of the above terms, it means that the cell has exceeded the conditions of use
specified in this specification. The customer should take protective measures according to protective
action and other relevant provisions of this specification.
4.2 BARHBEMBIELHIRE Avoid over-discharge of cell

Lt R A 2.1 VIRF, H it N BT BE 238 B K APERRIR, I 7 it 5T B ORAIE DA 2R 2K
MRAEA = PR HESS 1.5.15%, S PrOa s b i AR T ARHE B RN, RGN R REAE R
KB 5/, HHAE T 78 HL AT RE R RHIRIN 8] o 757 7 2585 11 sk FH 3 78 i R A I 1) A BB 78
By 1 H e R N TBOIR A

When the cell voltage is lower than 2.1V, the cell may be caused permanent damage. In this
situation the product quality assurance liability becomes invalid. Based on section 1.5.1 in this
document, when the actual discharge cut-off voltage is lower than the standard discharge cut-off
voltage, the internal energy consumption of system is down to minimum and the sleep time is
extended before recharging. Customers need to train the user to recharge the cell in the shortest time
to prevent the cell from entering the over-discharge state.

FE12WM H20™



4.3 KIEFTHEIRY Low temperature charge protection

HLHLTBE S AR A S b AR IR AR 25 PF R I (R AR HETE L, BRTE, RS DL TE A
A FeH), HNATREH IR AMO S BRI R . A 3 R G AR R S5/ (1) 78 L RT A 7 LI
FERAT AR o ZEIEAEAR T A SR v RUE TR 26 T 78, B0, SVOLTAAH i & fRAIE
fE.

Avoid charging under low temperature conditions in this specification (including standard
charge, quick charge, emergency charge and regenerative charge), otherwise unexpected capacity
reduction may occur. The battery management system should control charging according to the
minimum charge and regenerative recharge temperature. It is forbidden to charge under this situation
which the temperature is lower than the specified value in this specification. Otherwise, SVOLT will
not be responsible for quality assurance.

4.4 SEMFIX Short-term storage

A PO R LAF GO R EAERT, BT SOCTHEE 7y40~60% 5 H A -

If the cell is expected to be stored for more than 30days, the SOC should be adjusted to about
40%-60%.

4.5 KHIFF Long-term storage

A HL A K T U TR TR B L 2 . BRI b Fe R A e B — R, A RER IR TS
PRI TR .

If the interval between two times cell charges is more than 2 months, the standard charging
mode should be used first before the fast charging mode.

4.6 HWHRP" Heat dissipation protection

HLRE T TP B 78 7025 8 RS BRI IR R, e AR IR B T ) - S L A R v e A
iR, SVOLTAVKAH B & RIETTT

In the design of the battery box, the heat dissipation of cell should be fully considered. For the
damage of cell or battery due to the heat dissipation design problem of the battery box, SVOLT will

not be responsible for quality assurance.

B3 H20:
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4.7 Pid&Bi/K{RY Dustproof and waterproof protection

FELA e Tt N2 T8 28 R RS AT BT K 87 28 Il A, R AR A6 20 A2 ) S AR AR E AT 7K
B R . TR B A ) g S B S E I A CanfE . AEAESE) . SVOLTA
ARAE 5T B RAE 5T

The waterproof and dustproof protection should be fully considered in the design of the battery
box. Battery box must meet the relevant national standards of waterproof and dustproof grade. For
the damage of the cell or battery caused by the problems of waterproof and dustproof (such as
corrosion, rust, etc.), SVOLT will not be responsible for quality assurance.

5 Z%4PhYE Safety precautions

5.1 ZEE¥ iR AK .

5.1 Do not immerse the cell in water.

5.2 ZRIRE A RN K AR B N ) % R A R A A S AR SR 11920 T2 11102 B /Y
IR E KA ERIA ST, SN AR SECKK . EARMIER AT, BOSEE AR
160 °C, SR F b FEENIR BRI 60 °C,  FRIMAE B ARG O M R, A5 L A IS AT .

5.2 It is prohibited to put the cell into fire or expose it for a long time to a high temperature
environment beyond the temperature conditions specified in 1.1.9 and 1.1.10 of this specification,
otherwise it may cause fire. In any normal use, the temperature of the cell in the battery should not
exceed 60°C. If the temperature of cell in pack exceeds 60 °C, the battery management system should
shut down the battery and stop the operation of the battery.

3 b F IR O, 7 U i LA S P e 3 BN B T B K T R A AR
Tk 2 THRMR B, fEHIh RBERFNERLER, BAA R8Ny, Dok,

5.3 Do not short between the positive and negative terminal, otherwise the high current and
high temperature may cause personal injury or fire. As the positive and negative of the cell are
exposed to the plastic cover, safety protection should be provided when the battery system is
assembled and connected to avoid short circuit.

5.4 JRSARMEBR S AT B IERE F i O, 2R IE A TE .

5.4 Connect the positive and negative of the cell in strict accordance with the label and

instructions. Reverse charging is prohibited.



5 ZRIEHIBETE, A, FTRE T st TR R S A A . A T 2 AR
R AR AN 5 S AT 2 L SRR L A IR o AR ORI BER IAST = AR TR 4. 1.5 26 AN ER 5. 1155

5.5 Do not overcharge, otherwise, it may cause overheating and fire accident. During cell
installation and use, the hardware and software should be protected from multiple overcharge
failures. Basic protective requirements are in 4.1.5 and 5.11.

5.6 MRAEA whARHESS4.1.5. 1026 785, METRIER T, 252 7e i Al & B
I IEJ PR AR, 2 B I R T e 2 SRR RAE AR R o B2 b — AN I a8 I A LRI
— B B TR T A RE R 1L, e 2R R A T8 i, AT dhbr e 5
5.11 %

5.6 Charging should be stopped under the situation on 4.1.5.10. When the continuous charge
time exceeds the reasonable time limit, the cell will appear overheat, it may cause thermal runaway
and fire accident. A timer should be installed to protect it. Once the charge reaches the overcharge
state and cannot be cut off, the timer will take effect and cut off the charge. Other information is in
5.11.

5.7 Z T NORE R 22 A [ E AR AT B, RIS IR e R A E SE A B, DL
Go BRI 1R HLTA K AE

5.7 Customers should secure the cell to a solid surface and secure the power cord to an
appropriate position to avoid friction that may cause arc and spark.

5.8 AR PSR et R et B SERL AT B R . AN IR Y FROERR DT AT RE I R
A R A T RIS

5.8 It is strictly forbidden to use plastic to encapsulate or electrical connection of cell. Incorrect
electrical connection may cause overheating during battery use.

5.9 2 FLARVBOML SR I, INEE O B SR N HIR Ak rEL ARV T e, NS P DK AR KT
B 2 (1 DS Ry B 2B SR A B AR IR ARAT N sl i R AR AT S B R T I S e

5.9 Skin and eye contact should be avoided when electrolyte leakage occurs. If contact, wash
the area with water and seek medical help. No person or animal is allowed to swallow any part or
substance of the cell.

510 ROGGRI L, (LG ZHIGESD . RisE s g abde, 15 00 e A & AT RE g B, 7
Az il A K K



5.10 Try to protect the cell from mechanical vibration, collision and mechanical shock,
otherwise the cell may short, causing high temperature and fire.

5.11 Hjbzs R R AT RE R AR ANE S I R IR o A0 VPR S T SR, A
PR R e ey 7 2% 11 58 R BT L R I s T B TR . BRI G AT SO AN IE M &R R
LR BRI, GRS Bt R G0 B A O S AR A IR . RO PR BRI
DRI A JE g R 22 T 4R 2% 127 H fth 78 H AT e 2 S F i ek AR Kk e R AR B BB,
HBE B RGN ZE A ZBUE ThRe, 2EIb R, JFIREEAT R R o 1 i 2
i T HGR B R 2B R A0 AT R G4 . i AE @A IER R KER N A e,
SEMRA RIS 08 5 7 TR T8 L

5.11 Improper charge stopping may occur during cell charge process. Such as: beyond the
allowed charge time, charge voltage is too high or charge current is too high. The phenomenon is
defined as "Improper charge stopping". When the above phenomenon occurs, it may mean that there
is leakage of electricity in the battery system or a failure of some components. Continuing to charge
the battery before the root cause is found and completely resolved may cause the battery to overheat
or fire. In the event of any of the above, the battery management system should disable subsequent
charge through an automatic lock function and remind the user to return the vehicle loaded with the
battery to the dealer for system maintenance. The battery can only be recharged after a thorough
inspection by a qualified technician to determine the root cause and thoroughly solve and improve
it.
6 HITFHEH Disclaimer

6.1 QIR il 75 SR B ALAL AL 5 RO E BEAT AT, An 2R A s AR AR W) AL, BT AT 2
T BB b 75 SR B RHH, SVOLTHEAS AR AT A 53 4T

6.1 Cells occur any problem if sample request units don’t comply with the instructions in this
specification, all responsibility is borne by sample request units, SOVLT will not bear any
responsibility.

6.2 QRPN T I b 7 B FRRRE R 55 A SE R, 3 BCR AR 78 R AR, 3t
M-SR OEE R AERE LR, SVOLTRA KA 11T

6.2 If the current accuracy of charging piles on the market is uneven, the battery will occur
lithium plating during low temperature charging, which will cause rapid decline in battery capacity.

SVOLT will not bear any responsibility.

F16T 20,



6.3 U SR Hh TR il 75 SR A AN T A U B A T R E BEAT A, 3G B RS, JEXE
SVOLT 7= E3& MY 1Y), SVOLTRE 218 FURE i Fa K EAL A 5T AE - ARG XTSVOLTIE I 52
RERE, W dh 7 K AL 75 I SVOLTHR LI £ .

6.3 If sample request units don’t comply with the instructions in this specification, causing social
impact and affecting the reputation of SVOLT, SVOLT will hold sample requesting units responsible.
According to the degree of impact on SVOLT, sample requesting units must provide compensation
to SVOLT.

7  XKE4sE Warning and risks

7.1 %9578 Warning statement

5
R G, FEBRIEMYES I UAUCRBUE BB 65 | A IER
PEA = AR HERT IR I TR AL R, WTRESBUTEA S F MM HR! 2
U P IER I TR &R E b . RIS Nl AR B2 AR 2
2RI KA LPAT . DT LR & RGP R K.

Warning
When the cell have potentially dangerous, proper protection must be
taken during operation and maintenance. |mproper operation of the charge
and discharge test described in this product standard may result in
serious personal injury and property loss! Proper tools and protective
equipment must be used to operate the cell. Cell maintenance must be
performed by a person with battery expertise and safety training. Failure

to comply with the above warnings can lead to multiple disasters.

7.2 faKZEA Types of Risks

B RN A FLAE P AT R AR I R A A DA R TR AE R S

Customers are aware of the following potential risks during battery use and operation:

7.2.1 BRAFEAEBRAE AT RE S 2 B b . Al s B 405 55 RV Ao 8 32 LU
SIS, B T50 VIR B AL -5 S R N AR 405 35 5 R P Y, PR
B AL ZTHEARA R AR BUR ST A 55 DLIRE S B 1 1 5

7.2.1 The operator may be injured by chemicals, electric shocks or electric arcs during operation.

Although the human body reacts differently to exposure to direct current and alternating current,

FE17M H20™



damage to the human body from DC voltage higher than 50V is as serious as alternating current, so
customers must adopt a conservative posture during operation to avoid current damage.

7.2.2 AFAER R B RV A S U

7.2.2 There is a chemical risk from the electrolyte in the cell.

7.2.3 TEERAE IR NBTP 3 i), 200 SR G 208 18 3 DL BB AR 1 AU, B
IERAEANE RS, SEREIR BRI .

7.2.3 When operating cell and selecting personal protective equipment, customers and their
employees must take into account the above potential risks in order to prevent accidental short circuit

that could cause electric arc, explosion or thermal runaway.

8 HUGELR Drawing
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