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EPFER  Customer’s Requirement

ERFEFRBHMNNRRIESHIRAS EVE B8, MNREFF B LRI BB RIER R T UL

PPREIRRY, EVE AJLURIEE P BRI ER#H 1T/ manig it ML=,

Customers are requested to write out their requirement information and communicate with EVE in advanced. If the

customer has some special applications or operating conditions different from those described in this document, EVE can

design and manufacture the product according to the customer’s special requirements.

Fs
No.

RHRER

Special Requirements

o:

Standard

[38]

PR B:

2

Customer Code

Sign
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Date
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hRZ< BHA AEHER 4l
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3/35
(B T

312 A#RTE FA B9 43 46 App


https://v3.camscanner.com/user/download

N7 L ERAL
EVE [Z ZHEZRE -EVE Power CO., LTD Confidential Proprietary-

= |\ é =
e M21-V1.2 X RS JMRI-M21-V1.2-D06-01 his A
Product Specification No. Version

H3x Content

OETEIIRIT ARG BIISTOTY counmmmerermessrersomsonmmunsonsssensassms onsssis B8 8018 83 S BRSSS R 5 -3-
DTS COMUCHcarvneiorroescussiesececenseeesemsesssiebasas s e s e b es bR s ek 28R b 21008 SR 2 440 b b as et a s enb B b iRt e ss snnss -4-
w1 5 AT S — -6-
1. BZ(EE.  Basic INfOTMAUON ....o.oeiertseetieee et eeeseieseeesests e essessssasesasrase st sessasssss s sssta st ass st asesansaessn -7-
11, BB SCOPCrrrurmremimsusressuaesssssssessssesessseneesessesssasesessmsa st eaes s eessass oo ses s s cena et s -7-
10,  FEEER  call Classification and Model.swmessmsmmsmonsmassamssssmmoansssosssumsisn T
5 EIDITEE AN IC01] S OOUIOMION v rreerunsrmnesserccmssreasssssssiiass hssesshins 64HE¥30154 63T HESRYAEH HERSS8 BESH SRS A SA S S8 3 -8-
2.1, EZMAE  Nominal SPCCHICAON. . ueu i erercercmssreesiosimseescsssssessressnsbessssnsssessssssesssensssssseet st mssemeersssasscsness -8-
2.2, EBMEBEISAT  Electrical SPECIfICAlION ..cc.ciieiisiisiceiesessssss s sssbessssstesssssssssases -9-
23, BRLEFSEME  Safety and Reliability Specifieation .uasssssssssissmusssssssssssssssonvssussrssssossmsssssssssssasss -10-
9t FSHEEIEEE L I TMUMII ccerwommoemaonmns nusss 5575585505320 S A AN A A PSSR S ASSSRTFSANAESS -11-
o T N U ———————————_—— -11-
3. JRIERME  Tosting CONAIONS ..ocoeriireireeereucecacce e imisse s smissn s st ans b st ene st b sae b emssemsssn s en et smstsnabanstansanssscseessnsnas -11-
31 FRIBRME  Environmental CONAIEONS. .coo.wirersirssreeermeeeseeemsesssssssssssssasssssssssssssssssssassenssasssssssssesasssesssessonss -11-
59 TETOE  NACETICITIETIT TITEUTTUIIUE . tixsvessnesonssssmsnsss sowsssssyssusss i sHmsNs v Cess RS SRR SRy S S SSs -11-
3.3, TR REE  Testing Fixture Installation.......oceceeeeiceieccieene ittt sess s b sssasssenenes -11-

34, TBRFEERIE  FIXIUIC t0OLS ASSCMDBLY covvvverreesrrrsieressessesssssassssssiaserssssssssasssesssessssesssesseressssersesessesssasssons = 12 =
35 FEZEAT  Standard charging MOode. . ... ieceriemsisrensinsisssesssssesssssssmesssssssssesssssiesssssssessessenns = 12 =

3.6, ARHEREE AT  Standard discharging MOMC .....oo..ieireceeceneeecmeeetrer s eseesecasesse st s semses e essesmecmsssenaans -12-
37, BEREFEHARESRIRE  Capacity and encrgy Calibration .........ciecrieereserssreceienseeeensersssosssseesscseessesas -13 -
3.8, TALTTSE  TeSEMEINOM. ... oocrieieeiieie it eet e eees et enesees e e memssanssmsbenssssas semssassetnsssanense = 13 =
BBl SR ) TN SN ermnnnssiossd s s R S5 S 655 (S S AT SRR - 13-
882, BB WL sonmommmmsssmsnssssmassmassssanss sismassasiios o3 AR A SRS AR RS AR - 13-
3.8.3. EHPEBE Electrical PrOPCIIY s ivinmsmmisimisrumissiessnsisersssesistisssrssnsustonsssstanatstossstetst b sstsnanssasesssrasis -14 -
B DR Sty D O mOIATIRY st i o s s e s o e TS -18 -

4. 1G-SR Suggestion of BMS design parameters BMS ... issssssssssssssisennes -22-
4.1, EBMEEEHIR  Electrical erformance data........co.cooiiueieeeersiersiecsseriaseasseesseesssesses s sesssssssesssessesesessncns =22
B 1L SOCOCY oo sses o oe st eses s e85ttt ettt -22-
4,10, JHETER Recommierdet CaTEINE. ... ommsmsssneisssss e o s s e ssssiusns -22-
D13 DR oottt et e e e - 95
4.1.4. FREREFHBBE Charging capacity at different temperatures..........ccooovviieicrnvieiiceicrecenna, -23-
415. FTEEBEKRBASE Discharge capacity at differcnt CMPEratures ... e weereeresreremsreresessrmesennes -23-
4.1.6. B BB N7 EBIHEE Pulse discharge and charging POWET ..........ccoeevieeeieeeeeeiesiesrenseneeee e -24 -

4/ 35
CSE=trE =S

312 A #R 7 B B9 43 48 App


https://v3.camscanner.com/user/download

EVE 242t
PRl -EVE Power CO., LTD Confidential Proprietary-

e B M21-V1.2 XIHES IMRI-M21-V1.2-D06-01 s A
Product Spccification No. Version

42, HRDIBIEPRE]  Coll safety OPCration Mo, .. .. ooeceeeesevevoeeessrses oo sesss s sssenssessnssessssssenees - 24~
42,1, EBFEPRE] CUITCnU Mt ..ot csssais e sas b s st sn e -24 .-
422, EBIEPRE] VOUAZE TNl sseess e ese s bes e esss s -27-
423, SEEBRE] Temperature Ml st s s s ssenssss s ssasmssessssssassarses -29-
S, BBAASIERIY Suggestions on module deSigN PATAMEIETS....ccuuurerrssesssssessssessmsssessasssssassasssssssmsassmsmsassasesiis -30-
S0, EBITT) OOl QiTCOHOM o evereverecverccesesessesessessssssssssssssssssesssssesssesssssssmsssssasssessessssssssanssssesssesmssnsaseesssssssn -30-
8§49, EHEESD Compression foros 0T el susarmmmsasmmmsmmsumamsmsmsasms s -30-
5%, ERTIERET) Erpansion FOreis OF GOIL..smassssumsmmsccesessssssssssansessoss semsrmssossersssssisessssss o mssI A sssssssess Oy ia -31-
531, TUTEERAE TSt CODIIONS . rerormnemnresesssssesssassonsessesusssssisssnssisissss sisissiussss iassss daissssisionis usommsssssssnasions -31-
532 1&EF 2000 BENELER Test results after 2000 CYCLES cummmeriurmueureeeremesersseseessesesseecmecsermsesees -31-
S.4.  TAPBE ThOrMal PATAMICICIS ....u.vvseeeeseesseeesseessssessssessseesssssssssssssssssssssssssesssss s s ssssssssessssesmsssssssssoss -31-

55 WEBER&ES (BMEEFHSM) Recommended temperature acquisition points (distribution of ccll
ECMPEIALITE FICIAY 11urrvnreoimrreseeaerereesiesianesie st ssse s bbb A SRS s -31-
6. ESHHRIEMRBARSEREIN  Cell operation instructions and PreCautions ... seesssesssssssssssssssesssssssssssssssseses -32-
6.1, AKHATENE LODNE LCIN SIOTAZC creurvecvreeeceeeceecae st b stststs st s b s s -32-
62 DB TraliSDOTEIION uvssvcosssuseesserssusrsveseusssamssmsansouessasssassatsss s 5ad 4588031105004 YA O EAR  EAR NS -32-
6.3.  IRVEVPA  Operating iNSIUCHONS .............ooeuueeoeeivuesrecsmssssesssmssrnssssssssssssnsssssssesssssssssessasesssssssssssssssssssons -32-
6. LT OHNOIS oo eeeeeeeee e oo et s s s e AR e R RS AR RS -33-
7. BEBRFTTE  CONSUNALON ...oeoocerieieseeres bbb essss s e ssasse s s R R R R SRR bR s -34-
Bii% A Appendix A: Cell Dimension Diagram  EBIRVR T ...covcerrcerirrrrrsrssississ s sssssssssssses -35-

51/35

(CSEEt Ty

312 A #R 7 B B9 43 48 App


https://v3.camscanner.com/user/download

EVE (z&:524¢

-EVE Power CO., LTD Confidential Proprietary-

B

Product

M21-V1.2

MRS

Specification No.

s |,

Version

JMRI-M21-V1.2-D06-01]

AIBENX Term Define

RiE  Terms X  Definition
AHRBRH TR BRIEFILIZENNBRATE N 59Ah AI B AERES T
= B ito
Product The "product” in this specification refers to the 59Ah rechargeable prismatic lithium-ion cell
produced by Hubei EVE Power Co., Ltd.
ER £ CRILIZEHHERRBTRHFESRH) PHES,
Customer Refers to the buyer in the product sales contract signed with EVE.
Eiiifnt EB P RL BV /R I SRR
The ambient temperature where the cell is located.
temperature
EB SR EE BIEN AR E L RSN R RIS AR,
Cell temperature The temperature of the cell measured by the temperature sensor connected to the cell.
RAREBBRS BN E R SEMILLE, HII0, BB EN 59Ah, HFTBIREBBIRA
FEEB/EBIEE S9A BY, MIZEERHHEMFEEN 1C.

Charging/Discharging

The ratio of the charge or discharge current to the cell's rated capacity value. For example, if the

Rate cell capacity is S9Ah, when the charge or discharge current is 59A, the charge or discharge rate
is 1C.
EXRHENERT, URBNEHEEUR NS ENBTERSSIETE
S BtbiE, : BB EH 59Ah BIIREIMA 100%S0C, MWEEHN 0Ah B, SOC 79 0%,

State of charge

Under no-load conditions, the ratio of the cell capacity state and the rated capacity measured in
ampere hours or watt hours. For example, if the capacity is 59Ah as 100% SOC, when the
capacity is 0Ah, the SOC is 0%.

BthIE L E M A BARE TR — R A —MEF. BEREEENNESRBNE[ERBH
MEBTIZNAE, ERETRPENIFERTBALEERBNER. BETUHE—
ERORBASE—ER Mo

&% The cell is charged and discharged in a cycle according to the prescribed charging and
Cycle discharging standards. The cycle includes short-term normal charging or a combination of
regenerative charging and discharging processes. In the charging process, sometimes there is
only normal charging and no re-generative charging. The discharge can be formed by combining
some partial discharges.
FREFER FHMERE 3.5 FFHRNTTBAE.
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Standard charge The charging mode described in 3.5 of this specification.
FRERER RS BE 3.6 FPTRRYHERT
Standard dischargc | The discharge mode described in 3.6 of this specification.
FHE& R \ g
(OCW) & BN L EH B ERBTWTSAY BB SRV BB
ocVv

Open circuit voltage

The voltage of the cell measured when no load is connected.

B
(DCR)

DC resistance

THERGTRMNBETLSHERMRRELZLL, MRAEMAEIEHE 3.8.3.9 KA
b
The ratio of the voltage changing of the cell to the corresponding current change under working

conditions, the test method is as described in section 3.8.3.9 of this specification.

EFBTFRNAIER™RERMRSHRANBTERN—MERNEERNEE R .
HEBEMERNSHEFEERRTBE. BR. BESF, EHFmETHRERS @

_.,_.

BMER RS IEATH R RIE TR & R BAIFE,
(BMS) An effective tracking and control system used by customers to detect and record product
Battery Management | operating parameters throughout the service period. Its tracking and recording parameters
System include but are not limited to voltage, current, temperature, etc., to control the operation of the
product and ensure that the product's operating environment and operating conditions meet the
requirements of this specification.
EEFHETBIRHRANAS, MRPEEMBESEERE G MRS pack Y
b HiB) = o
Module Lithium-ion batteries are combined in series and parallel, and are the intermediate products of
batteries and packs formed by adding single cell monitoring and management devices.
1. EZ&{SE Basic Information

1.1.  fEFSEE  Scope

&7 S BERTRIUZS DB IR AR EF-NA AT ER F B,

This product specification has been prepared to specify the rechargeable lithium-ion cell to be supplied to customer

by EVE Power Co., Ltd.

1.2, F5EE!  Cell Classification and Model

1.2.1

@R Cell Classification
122 &AM  Cell Model

FRARFEEE M Prismatic lithium cell
M21-V1.2
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2. EHAREE  Cell Specification
2.1.  EZMEE Nominal Specification
s me = A &x
No. Item Specification Remark
2.1.1 | B/\AE Minimum Capacity 59Ah 113C, 25+2°C, 2.8-4.3V
212 | B/)\#E8® Minimum Encrgy 220.66Wh 1/3C, 254£2°C, 2.8-4.3V
2.1.3 | ¥J%8APE Internal Resistance 0.59+0.1mQ AC, 1kHz, 30%SOC
2.14 | #RFREBE Nominal Voltage 3.74V 1/3C, 2.8-4.3V
2.1.5 | BAHEE Cell Weight 888.1+15g /
2.8~4.3V T>0°C
216 | LTFEBE 2543V 20°C<T0°C
Operation Voltage Range
2.2~4.3V T<-20°C
. -
2.1.7 AT 19.7A 1/3C
Standard Charge Current
. -
2.5 | AR 19.7A 1/3C
Standard Discharge Current
0.5C/0.5C, 2.8-4.3V, BER
2.1 | 25°CHETEH 15008 B EE>80%
25°C Standard Cycle 1500 Cycle 0.5C/0.5C, 2.8-4.3V, capacity
retention >80%
0.5C/0.5C, 2.84.3V, BEfF
219 | 3SCHREREIR 1500 BE>80%
35°C Standard Cycle 1500 Cycle 0.5C/0.5C, 2.8-4.3V, capacity
retention>80%
mEH 99.21£0.30mm BatkiE, LE?7
5 110 AR~ Cell Dimension Height(H) With Terminal, See Figure 7
(BIERR  With Insulation Film) = h 96 8120.30mm . $Elaﬁﬁ, nE 7
Height(h) Without Terminal, See Figure 7
8/35
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BE 148.66 (-0.4, nE 7
Width +0.2) mm See Figure 7
30%S0C, 300kgf £/, WE7
BE -
= 26.72:40.30mm - 30%S0C, the maximum
Thickness thickness under 300kgf pressure,
See Figure 7

AL -20~55°C /

2114 | TIFRE Charge

Operation Tt t
peration Temperature il 30~55°C /
Discharge
14E 1 year 0~25°C
B8 = N
2115 | FRIERE 3B 3months | 0~45°C {5 SOC R
Storage Temperature Shipping SOC Status
1B 1 month 0~60°C

& KRERERENFREENSOHENRAERNRETEE, BRRKBERETER,
Remark: Indicates that the operating temperature and storage temperature are the temperature range that can be used for cell performance
test. Cycling and long-term storage are not applicable.

2.2. EBHEISHR  Electrical Specification

= )= F= RS M EE T
No. Items Specification Test method chapter
13CRE
. >59.0Ah 3.8.3.1
22.1 B= 1/3C Capacity
Capaci I
pacty icem >19.7Ah 3.8.3.2
1C Capacity
1/3CHEE
AEE >220.66Wh 3.8.3.1
222 iy 1/3C Energy
o=
ICAES >210.0Wh 3.8.3.2
1C Energy
-30°C >65% 3.8.33
-20°C >70% 3.8.34
FRIBERBAERNGE
2.2.3 | Discharge Capacity Retention -10°C 280% 3835
according to temperature
0°C >85% 3.8.3.6
25°C 100% 3.8.3.7
91735
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55°C >102% 3.83.8
25°C, 50%S0C, 2C,
2.24 | DCR 10see <1.4mQ 3.83.9
1500 &, BERIFE
25°C Standard Cycle, | 280%
. 3.8.3.10
2.8V~4.3V 1500 cycles, capacity
553 a3 retention>80%
“ | Cycle 1500 B, BEMRIFEH
35°CStandard >80% 831
3.8.3.11
Cycle, 2.8V~4.3V | 1500 cycles, capacity
retention>80%
BERFER%, &
= e > 0,
25°C, 30day Blksz=290% 3.83.12
capacity retention>98%,
HEHRIESBEME  Capacity capacity recovery>99%
828 retention and recovery ASREE7Y%, B
BIREHE>99%
°C, 7d .8.3.1
58, Ty capacity retension>97%, 383:13
capacity recovery>99%
BEMEE>98%
2.2.7 | 77fE  Storage 45°C, 28X capacity recovery>98% k214
&k BtAENI Ik R B IRA#1T, Note: Testing the cell using the fresh cell.
23. RL5T%M  Safety and Reliability Specification
Fs me = G MG EET
No. Items Specification Test method chapter
23.1 | @74  Over Discharge TN, FRE  No fire, No explosion 3.84.1
23.2 | id7EE  Over Charge TN, THBIE  No fire, No explosion 3.84.2
2.3.3 | 528N Short Circuit Test TH2A. FHBRYE  No fire, No explosion 3.8.4.3
2.3.4 | h0# Hot Box Kk AEBIE  No fire, No explosion 3.844
2.3.5 | BfFE Crush 2. ARFE  No fire, No explosion 3.8.4.5
10 / 35
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2.3.6 | BEMEH Temperature Cycling | AN, FEBIYE  No fire, No cxplosion 3.84.6

24, EGHEL  Cell Drawing

MMIE, See the attachment.

2,5. 4MW  Appearance

BN TRARRG. R R TElBARMIRX IR e B M BB mAERE,
The cell should have none of obvious scratches, cracks, rust stains, discoloration, or electrolyte leakage, which may

adversely affect commercial value of the cell.
3. WIWEFM Testing Conditions

3.1. ¥1E%% Environmental Conditions

pEEMESN, RENIERER 25£5°C, BHRERT 65% RH, KSESHH 86 kPa~106 kPa FIFFIE
1To ZHMEBFHZEINER, 45 25£2°Co

Unless otherwise specified, all tests stated in this specification are conducted at 25+5°C, the relative humidity is under
65%RH, and the atmospheric pressure is 86kPa ~ 106kPa. The room temperature mentioned in this specification refers to

25+2°C.

3.2, Mitig#E Measurement Instrument

HUEBEWTE THIEK: The accuracy of measuring device should meet the following requirements:
A. BENEEE Voltage measuring device: £0.1%;

B. BNEZRE  Current measuring device: +£0.1%;

C. BEMNEHE Temperature measuring device: +0.5°C;

D. R<IM&3E Dimension measuring device: £0.01lmm;

E. EBNE®E Weight measuring device: £0.1g.

3.3. MifFEHALRE Testing Fixture Installation

PEREMFRAFR HE: W, EE: 10mm) BE, KRFBESEBUAE, FRZERE 4 M6
PREE, BERREMEHTRLSESE, LAREERNT 0.1mm, RATERINTEFFR:

Single cell is clamped by fixture tools (material: steel, thickness: 10mm), which needs to cover the whole surface of
the cell. Four M6 bolts are used to fix between the fixture tools, and each side of the splint needs to be covered with an
insulating film, the thickness of the insulating film shall not be less than 0.1mm, and the fixture tooling is shown in the

figure below:

11735
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R FITSHESRE. Bl

o Froue

. Firuze

Bl Btk BRERE  Cell testing fixture diagram
34. XA %HE  Fixture tools assembly

BEEEEE (MB&E: PET, EE0.1lmm) MRS (HME: PC, FE 03mm) #9EH (~30%S0C) &
FxAiaE, STi#2A 1.5N-m WHADEE.

The cell (~ 30% SOC) coated with insulating film (material: PET, thickness: 0.11mm) and top patch (material: PC,
thickness: 0.3mm) was placed in the middle of the fixture, and each bolt was fixed with a torque of 1.5N-m.

Fre=e
wrhmninez £

- Cel

BB jth

. Aegel

B2 FARIREE Fixture tools assembly diagram

3.5. #fEZREAT  Standard charging mode

TSR BEFEREE 25+22°CR T, XL 19.7A MBRIEFRREBE 43V, AFTE 43V TRIEER
B, EEREBNNTFET 2.9A. HE 30min.
Standard charging mode means charge with 19.7A CC-CV to 4.3V, 2.9A cut-off at 25+2°C, rest 30min.

3.6. FRAEMEAIL Standard discharging mode

ERBEREMERE 25£2°CREMT, BALL 19.7A NEFIERKE, HBEEBEEE 2.8V #Lk. #
B 30mino
The standard discharging mode means discharge with 19.7A to 2.8V at 25°C, rest 30min.

12/ 35
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3.7. BEREMBEBARE Capacity and encrgy calibration

BEMERTENERE 25£2°CHI% T, MR 3.5 FTB AR RTIRE, REHR 3.6 FEKS
TR, #E 30min, AREFRBARXMTEREBSTNEE 38, 3 ANTEHRBEREAN 13CHEEE, 12
SBEAENTERE C0, 3 RETHMEBLEREN 1/3CHEBESR, CREBREENIFELEE B0,

The capacity calibration is to charge the cell according to 3.5 standard charging mode and discharge according to 3.6
standard discharging mode under the ambient temperature of 25+2°C. Repeat the standard charging mode and standard
discharging mode for three times. The average discharge capacity is discharge capacity of 1/3C rate, the recorded discharge
capacity is the calibrated capacity CO, and the average discharge energy is discharge energy of 1/3C rate. Record the

discharge energy as the calibration energy EO.
38 MRAE  Test Method

3.8.1. R~} Dimecnsions

RWGE: R (KE/REFE), FRUEN (EE*)

WETT %

FERERNERMKE. BRENSE;

FERAERNVEMNELITEBMERE, MR 300kgf ESTFHERF 10seco

*E3th/EFEREE SOC IBINBR BN, MEEREEMRBFHEMN, EEEEHENBENEE (B
BY SOC~30%) o

Test equipment: Caliper (Length/Width/Height); Plat thickness gauge (Thickness*)

Test method:

a) Use calipers to measure the length, width and height of the cell;

b)  Use the plate thickness gauge to measure the thickness of the cell, maintain 10sec under 300kgf pressure,

* The thickness of the cell will increase as the SOC increases, and it will increase as the use time increases. The

thickness here indicates the thickness of the cell at the time of delivery (SOC~30% at the time of shipment).
3.82. EE Weight
YR BT,
HEHE: ERRFIINE2BtNER.,

Test equipment: Electronic Scale.

Test method: Use electronic scale to measure the weight of cell.
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3.8.3. EBMEE Elcctrical property

3.83.1.  13CHKEBEEMAEER 1/3C discharge capacity and cnergy

TEFRRE 25+ 2°CHIR M T, 3 B RBRAT R ZT R IT T (3.5) TR B, FA/E L 19.7A HURSRIE M B E 2.8V,
HE 30min, CRHEREMMEBLER. UEFRBBES 3R, 3 RNFIIREBFREN 13CHERE, 3 X0
FHIREBRER RN 1/3C IMEBAER, 3 NNEBABRESTHHRBEE 3%,

At 25£2°C, the cell is fully charged according to the standard charging mecthod (3.5), and then discharged to 2.8V at
the constant current of 19.7A, and then the cell is stored for 30min. The discharge capacity and discharge energy are
recorded. The average discharge capacity of three times is 1/3C discharge capacity, and the average discharge energy of

three times is 1/3C discharge energy. Discharge capacity range of three times <The average discharge capacity*3%.

3.83.2. ICHEREMAEESE 1C discharge capacity and energy

TEFRRE 25+2°CHOSRM T, XY eBtIRERATAE SIS 2 (3.5) FEER, FA/G LA 59A BYEBIRIETM B E 2.8V,
#AE 30min, IBRBEBEEMMLBER, ULERBBEE 3R, 3 RNTHREEENN ICKBEE, 3 RBVF
HIMEEREERN Y ICTHEBRER, 3 RNBEERESTFHREBEE 3 %,

At 25+2°C, the cell is fully charged according to the standard charging method (3.5), and then discharged to 2.8V at
the constant current of 59A, and then the cell is stored for 30min .The discharge capacity and discharge energy are recorded.
The average discharge capacity of three times is 1C discharge capacity, and the average discharge energy of three times is

1C discharge energy. Discharge capacity range of three times < The average discharge capacity*3%.

3.83.3. -30°CAE{RFFE -30°C Capacity retention

EWIERE 2522°CORMT, WEMIZR 34 NHEARRNHAEKR, AEHTEERE G.7 BSREMEE
BIFE) . EFERE 25:2°CHIFMA T, MEMRRINETRBA (3.5) FTHB, RBE-30L2°CHHETRE
6h, 7E-30:2°CHITRIRT A SOA MVERSRIEKEEE 2.2V, ICRIKEBEBE C1, Cl/CO BIA-30°CEBRIFE,

At 25+2°C, install the test fixture to the cell according to the method in 3.4, the cell is tested according to 3.7chapter,
the cell is fully charged according to the standard charging method (3.5), rest for 6h, discharged to 2.2V with a current of

59A. The discharge capacity(C1) is capacity retention, and C1/C0 is recorded as capacity retention rate at -30°C.
3.8.3.4. -20°CEERIFE -20°C Capacity retention

EFERE 25:2°CHFRMH T, WEBMIRIR 3.4 WAZERENHAKR, ARRITEENE 3.7 BEIREMLE
BIFRE), SAGIE-20£2°CIFE THE 12h, TE-20:2°CHOIE T A S9A MERRIERKBE 2.5V, BRKREE
C2, C2/CO BIA-20°CBEIRIFE,

At 25+2°C, install the test fixture to the cell according to the method in 3.4, the cell is tested according to 3.7chapter,
the cell is fully charged according to the standard charging method (3.5), rest for 6h, discharged to 2.5V with a current of

59A. The discharge capacity(C2) is capacity retention, and C2/C0 is recorded as capacity retention rate at -20°C.
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3835 -10°CRERIFE -10°C Capacity retention

IETREERE 2542°CAORAFT, SHEIRAR 3.4 MITERENIHARE, REHTEEFE (3.7 BRIREMEE
BATR) , SAETE-10:2°CHIIME THAE 12h, 7E-1042°CHVFFEE T S9A MIEBTABKEE 2.5V, ICREUEETE
C3, C3/CO RMA-10°CEREREE,

At 25£2°C, install the test fixture to the cell according to the method in 3.4, the cell is tested according to 3.7chapter,
the cell is fully charged according to the standard charging method (3.5), rest for 6h, discharged to 2.5V with a current of

59A. The discharge capacity(C3) is capacity retention, and C3/C0 is recorded as capacity retention rate at -10°C.

3.8.3.6. BEMRNE 0°C Capacity retention

ERERE 25:2°CHIEMT, WEMIRIE 34 WAZERENHIKR, REHITREBRE 3.7 B25EME
BARTE) . FEIMRRE 25:2°CRIR M T, STERIRIBIRAETRAR (3.5) FAH L, FABTE 0£2°CHIFE THE 6h,
1E 0:2°CHVTRIE T A 59A MERFHIBRNERE 2.5V, IDRMEBEE C4, C4/CO BN 0°CRERIFE,

At 2542°C, install the test fixture to the cell according to the method in 3.4, the cell is tested according to 3.7chapter,
the cell is fully charged according to the standard charging method (3.5), and then the cell is stored at 0+2°C for 6h,
discharged to 2.5V with current of 59A. The discharge capacity(C4) is capacity retention, and C4/CO0 is recorded as

capacity retention rate at 0°C.

3.8.3.7. 25°CEERIFE 25°C Capacity retention

ERRBE 25£2°COF AT, WK 3.4 AERFENHNKR, RAERTERITE (.7 FBREMEE
BITRE). EMRRE 25:2°CIRNT, MEMIERIDETRAR (3.5) 7HE, RETHE 25:2°CHFR THRE
6h, TE 0:2°CHIPFE T S9A WEBRIBAIREE 2.8V, BRKEBEE C5, C5/CO BIA 25°CHRERIFH,

At 25+2°C, install the test fixture to the cell according to the method in 3.4, the cell is tested according to 3.7chapter,
the cell is fully charged according to the standard charging method (3.5), and then the cell is stored at 25+2°C for 6h,
discharged to 2.8V with a current of 59A. The discharge capacity(C5) is capacity retention, and C5/CO is recorded as

capacity retention rate at 25+2°C,

3.8.3.8. SS°CEELRIFE 55°C Capacity retention

TEFRRE 25£2°CRMT, STEHRME 3.4 WAZRENRKR, REHTEERE (7 FERENEE
BITE) . EIERE 25£2°CHFHT, MeEtiRRimEsmAR (3.5) THE, NETHE Ss+2°CIMETRE
3h, 7E 55£2°CHIIFEE TR S9A MYERSFIERMEBE 2.8V, IBRMEBEE C6, C6/CO BN SS°CHRBRIFH,

At 25+2°C, install the test fixture to the cell according to the method in 3.4, the cell is tested according to 3.7chapter,
the cell is fully charged according to the standard charging method (3.5), and then the cell is stored at 55+2°C for 3h,
discharged to 2.8V with a current of 59A. The discharge capacity(C6) is capacity retention, and C6/CO is rccorded as
capacity retention rate at 55°C,
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3.8.3.9. [APH Internal Resistance

a) TEIFIRRME 25£2°CHIRMT, IHHEESBHMREA AC 1kHz BUTERHITM Lo
b) EREGRE 25:2°CKM T, WEMHITEERE (3.7 BBAFENERITE), AGRBIRETESR
(3.5) 7T, FAELL 1CO AYERRIESRANER 30min (JHZE SOC 33 50%) #BE 60min, ICRBEFRBWEBE VI, RE
F3 118A MYRBIEARFR 10sec, ICRKEBKRIAABE V2, 1HE DCR, DCR= (V1-V2) *1000/118 mQs,

a) At 25£2°C, the shipping cell is tested with AC 1kHz.

b) At 25+2°C, the capacity of the cell is calibratcd (3.7 capacity calibration and energy calibration), then the cell is
charged according to the standard charging method (3.5), then discharged for 30min with a current of 19.7A (adjust the
SOC to 50%), rest for 1h, the voltage is recorded as V1, and then discharged for 10sec with 118.0A. The end voltage is
recorded as V2, DCR = (V1-V2) *1000/118.0 mQ.

3.8.3.10. 25°CAREEIF 25°C Standard cycle

Mistai R ERBRT 30%S0C BY, fAEIRER 3.4 5 EREN KR,

BHRIBENL: 7 25:2°CHFRRE T ML 19.7A HERFIERKBE 2.8V, BE 10min, REKRE
ERBEATN (3.5) FTHE, REREBIVEREARN (3.6) KL, BRHBEFE CO.

B FRERE 25+2°C;

STERSLL 29.5A FERFER TR E 4.3V FHIEEFTBE 2.9A #1E, #AE 30min;

L 29.5A BIERSRIBRNEE 2.8, #8E 30min;

B E a)-b)fEEF 1500 A,

BFEEBNE. £ 25:2°CHVFRRE T ML 19.7A WEFIERKBE 2.8V, #HE 30min, RERRE
ERBAI (3.5) 7HE, ARRBIERLESN 3.6 ME, BRUBEE C7, BERIFE=C7/C0x100%,

Fix fixture before test: At room temperature, the cell with 30%SOC is clamped with fixture according to the method
in3.4.

Capacity test before cycle: At 25£2°C, the cell is discharged to 2.8V with 19.7A, rest 10min, then fully charged
according to standard charging method (3.5), and then discharged according to standard discharge method (3.6), the
discharge capacity is recorded as CO.

Cycle test: At 25+2°C;

The cell is charged with a constant current of 29.5A to 4.3V, and then switched to constant voltage charged, 2.9A cut-
off; rest 30min;

Discharged with 29.5A to 2.8V, rest 30min;

Repeat a)-b) for 1500 cycles.

Capacity test after cycle: At 25+ 2°C, the cell is discharged to 2.8V with 19.7A , rest 30min, then fully charged

according to the standard charging method (3.5), then discharged according to the standard discharge method (3.6), record
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the dischargc capacity as C7, the capacity rctention ratec = C7/C0x100%.

3.8.3.11. 35°CARAE(EIF 35°C Standard cycle

MRFT_EFE: BT 30%S0C BHAGIRER 3.4 WA AR EMINFKA,

EFRIAEMR: F 25:2°CHFERE T BLL 19.7A HEBFERKEE 2.8V, #E 30min, AEER
FOEREBAR (3.5) mHE, RAERRRERBAX (3.6 K, BRKEFE CO.

BN : HRRE 35£2°C;

SR 29.5A BURBRIERTC R E 4.3V ERIEEFTLZE 2.9A #1E, FAE 30min;

L 29.5A BYRSRIESMEEE 3.25V, #AE 30min;

BE a)-b) 1EIF 1500 &,

EREAEML: £ 25:2°CRRERE T M 19.7A NBERERKEE 2.8V, FE 10mn, REER
FOETRAT (3.5) FTHE, RRRBINERESR (3.6) KB, BRUEEE C8, BERIFE=C8/C0x100%.

Fix fixture before test: At room temperature, the cell with 30%SOC is clamped with fixture according to the method
in 3.4.

Capacity test before cycle: At 25+2°C, the cell is discharged to 2.8V with 19.7A, rest 30min, then fully charged
according to standard charging method (3.5), and then discharged according to standard discharge method (3.6), the
discharge capacity is recorded as CO.

Cycle test: At 35+£2°C;

a. The cell is charged with a constant current of 29.5A to 4.3V, and then switched to constant voltage charged, 2.9A
cut-off; rest 30min;

b. Discharged with 29.5A to 2.8V, rest 30min;

c.  Repeat a)-b) for 1500 cycles.

Capacity test afier cycle: At 25+2°C, the cell is discharged to 2.8V with 19.7A , rest 10min, then fully charged
according to the standard charging method (3.5), then discharged according to the standard discharge method (3.6), record

the discharge capacity as C8, and the capacity retention rate = C8/C0x100%.

3.8.3.12. 25°CTHBBIRIF 5 A2ME 25°C Capacity retention and recovery

HEIFRRE 25:2°CHIR M T, 1RIB 34 MARRENARA, RAENBHHTEENE 3.7 BEIFEMLE
EHRE) , RGBT A (3.5) 506, REEFBERE 25£2°COR M THIE 28 X, ARTERIRRE 2542°C
R4 TRBAERESR (3.6) KE (BRNBEE C9), AEKRREREFR (3.5) RBEBIFEKRBS
# (3.6) B (IBRBBAEE C10). BERIFE=CI/COx100%, BEREF=C10/C0x100%.

At 25+2°C, the cell is clamped with fixture according to the method in 3.4, the capacity of the cell is calibrated (3.7
capacity calibration and energy calibration), then the cell is charged according to the standard charging method (3.5), and
then the cell is stored at 25£2°C for 28 days, then discharged according to the standard discharge method (3.6) (record the
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discharge capacity as C9), then charged according to the standard charging method (3.5), and then discharged with the
standard discharge method (3.6) (record the discharge capacity as C10). Capacity retention rate = C9/C0x100%, Capacity
recovery rate = C10/C0%100%.

3.8.3.13. S5°CHBRIFSAEME 55°C Capacity retention and recovery

EFRRE 2522°CRMHT, BB 34 NFETRNHNFLR, ARWNELRITEBIRE (3.7 BEREME
BAFE) , ARRRIETBEAR 3.5) L, RAEENREE 55£2°CRORHTRE 71X, AGHEFERE 25+2°C
MFETHRE 6h, RAERBIIERBEAR (3.6 HE (ERKBEE C1D), AERBERHELR (3.5 RBE
FISOERERAR (3.6) BB (BRBEAE C12). BBRIFE=CI1/C0x100%, BBIREZE-C12/C0x100%0

At25+2°C, the test fixture is installed according to the method of 3.4, the capacity of the cell is calibrated (3.7 capacity
calibration and energy calibration), and then the cell is charged according to the standard charging method (3.5), and then
the cell is stored at 55£2°C for 7 days, then rest 6h at 25+2°C, then discharged according to the standard discharge method
(3.6) (record the discharge capacity as C11), then charged according to the standard charging method (3.5) , and then
discharged with the standard discharge method (3.6) (rccord the discharge capacity as C12). Capacity retention rate =
C11/C0x100%, Capacity recovery rate = C12/C0x100%.

3.8.3.14. 45°CT#fi 45°C Storage

EFRRE 25£2°COFMHT, R34 NG ZRENRER, RENERHTEESE 3.7 BBIMENEE
BITE) , AEHEIRITETR B (3.5) 78, AETEINERE 45:2°CHS M TRE 28 X, REHEFTRE 2542°C
&M THE 6h, AERBIVERBSR (3.6) KB (CRKBEE C13), AERBERBAR 3.5) KBS
FIfRERREBS T (3.6) TREE (RRIMBAE Cl4). BEIRIFE=CI3/C0x100%, BEREF-C14/C0x100%,

At 25+2°C, install the test fixture according to the method in 3.4, and then calibrate the cell capacity (3.7 capacity
calibration and energy calibration), charge according to the standard charging method (3.5), and store 28days at 45+2°C,
then rest 6h at 25+2°C, then discharged according to the standard discharge method (3.6) (record the discharge capacity as
C13), then charged according to the standard charging method (3.5) , and then discharged with the standard discharge
method (3.6) (record the discharge capacity as C14). Capacity retention rate = C13/C0%100%, Capacity recovery rate =
C14/C0x%100%.

3.84. R2MHE Safety Performance

3.8.4.1. S Over-discharge

TERIERE 25:2°CNR T, WeESHIRBIRERBAR (24.3) ZTHB, RAEIRR 34 NAEREMN %
B, ERSRRIMEERE 25+5°C T L 1C 1B 90 mine MR 1h, (5% GB38031-2020 BENSERER
MELER)

FIMTATRE . A T,
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At 25£2°C, install the test fixture according to the method in 3.4, then fully charged according to the standard charging
method (2.4.3), and then the cell is discharged with 1C for 90 min at 25+2°C under safety test environment, observed for
1 hour. (Referred to GB 38031-2020 safety requirements for batteries of electric vehicles)

Judgment criteria: no fire, no explosion.

3.84.2. 7 Over-charge

EFBERE 2542°CHRM T, JEMIREBIRETREAR (24.3) 7R, AGKR 3.4 W ERENI%
B, ARESNINRRE 25:5°CTREMEL 1C ERFTBE 4.730V 3 115%S0C f5, FLLTTH. ME 1ho (BF
GB 38031-2020 EBE)SEAEBHMRELER)

FIMTARRE: TRA. BT,

At2542°C, install the test fixture according to the method in 3.4, then fully charged according to the standard charging
method (2.4.3). and then the cell is charged to 4.675V or 115%SOC with1C, observed for 1h. (Referred to GB 38031-2020
safety requirements for batteries of electric vehicles)

Judgment criteria: no fire, no explosion.

3.84.3. 5MEB4ERE External short circuit

EFERE 2522°CHRHT, MNBZRIMETEAR (243) RTHE, AGRKRR 34 NHERRNHAE
B, ERSXEIFFRRE 25+5°CTIFEMIE, AMLINIBITE 10min, SMEFRIBER/NVTF SmQ. ME 1he (BF
GB 38031-2020 BBEhSEAEBMRLER)

FUERAOE . K TR

At25+2°C, install the test fixture according to the method in 3.4, then fully charged according to the standard charging
method (3.5). The anode and cathode of the cell are short circuit externally for 10min at 25+5°C, the resistance value of
the external shall be less than SmS, observed for 1h. (Referred to GB 38031-2020 safety requirements for batteries of
electric vehicles)

Judgment criteria: no fire, no explosion.

3.8.4.4. 0¥ (130°C) HotBox (130°C)

ARRRE 25:2°CHFRHT, WEMIZRIETEAR (24.3) 7EHHE, AFRRE 3.4 BI5EREN X
B, BetRNRER, BEMARR 5°C/min MEEHERAZE 130°C22°C, FHRIFIERE 30min SFLEINHA.
MZ 1h, (3% GB 38031-2020 BRI EABBMBRLENR)

HITARAE: RN, TBIF.

At25+2°C, install the test fixture according to the method in 3.4, then fully charged according to the standard charging
method (2.4.3). Put the cell into the hot box, and the temperature of the hot box will rise to 130°C+2°C at the rate of

5°C/min, and then stop heating after keeping this temperature for 30 min, observed for 1h. (Referred to GB 38031-2020

19 /35

(B e

31z A# £ A 843 5 App


https://v3.camscanner.com/user/download

e T
m<m ANNT ._.mﬁm_n_ -EVE Power CO., LTD Confidential Proprietary-
| =
FEET ) vpivia MRS JMRI-M21-V1.2-D06-01 x@w A
Product Specification No. Version

safety requircments for batterics of clectric vchicles)

Judgment criteria: no fire, no explosion.

3.8.4.5. ¥fE Crush

EFERE 2502°CIE M T, SMEBDRBIDERBER (243) RHH, ERSWMEIFRRE 25£5°C T
R T AT

a) HFEAR: BETROPERIRAEEE, RASBRBFERERR LR SRIBFENS AR

b) FERA: F2 75mm WEERE, FERGHOKE (L) ATRBEERBEENHRT (BEE 3

¢) FFEERE: FATF 2mm/s;

d) FERRE: BERE oV A THEXT) 15%KBFESAF 100kN 5F 1000 FIRENREEEELLHE;

¢) fR1F 10min, WZZ 1h, (2% GB 38031-2020 BN EAE IR LER)

HIBTARAE . AL TERIE,

At 25+2°C, the cell is fully charged according to the standard charging method (2.4.3). The test shall be carried out
at 25+2°C under safety test environment temperature in the following conditions:

a) Extrusion direction: the pressure is perpendicular to the electrode plate of the cell, or the same direction as the cell
which is most vulnerable to extrusion in the vehicle layout;

b) The form of extruded plate: a semi cylinder with a radius of 75mm, and the length (L) of the semi cylinder is larger
than the size of the cell (see the figure 3);

c) Extrusion speed: no more than 2mm/s;

d) Extrusion degree: stop extrusion when voltage reaches 0V or deformation reaches 15%, or extrusion force reaches

100kN or 1000 times weight of test object;
e) Keep for 10min. Observe for 1h. (Referred to GB 38031-2020 safety requirements for batteries for electric vehicles)

Judgment criteria; no fire, no explosion.
ius: Y
Radius: 75mm \\\@W
7 / \

Ry 48

E3 REARRKTREE Extruded plate diagram
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3.8.4.6. REfEH Temperature cycle

B ERE 2542°CHIRMT, SEMRBIREREAR (24.3) THE, RERR 34 M5 ERENERE
B, BEMEOCEESD, SESRBTRNTERTEY, BFXH SR (8% GB 380312020 BEIAEM

BBNRLER)

HIETARE: AL FERIE

AL25£2°C, the cell is clamped with fixture according to the method in 3.4, then fully charged according to the standard

charging method (2.4.3). Put the ccll into the hot box. The temperature of the hot box is adjusted according to the table

below for 5 cycle times. (Referred to GB 38031-2020 safety requirements for batteries of electric vehicles)

Judgment criteria: no fire, no explosion.

Temperature Time increment Total time Temperature changing rate
mEE(°C) Bef {842 £ (min) R 11 B8 (min) mEZ = (°C/min)

25 0 0 0

-40 60 60 13/12

-40 90 150 0

25 60 210 13/12

85 90 300 2/3

85 110 410 0

25 70 480 6/7

Figure of temperature cycle test

100

wo b 2
60
=
m 40 _ )
g 20 ¢ b
g o
[ o]
~ 20
’©
40 —
-60
0 100 200 300 400 500 600
Tirne / min
El4 BEREWREE Temperature cycle test diagram

21 /35

(B e

31z A# £ A 843 5 App


https://v3.camscanner.com/user/download

A7 bk LR AL
g AN_R\.W nm%_wﬁ. -EVE Power CO., LTD Confidential Proprietary-
= N o
FRER | \pivig XA IMRIM21-V12-D06-01 | BA A
Product Specification No. Version

4. it BN Suggestion of BMS design parameters BMS

DUTEIEA M21-V1.2 B SEMEERYE, 4 BMS QIS E(ER, SLARER IS ENERBHME
Gl
The following data are the reference performance of M21-V1.2, it can uscd as reference for BMS design. The actual

use is subject to the usage mode and conditions agreed by both sides.

4], EBMAE¥UIE Electrical performance data
4.1.1. SOC~OCV

EATEIMRRE 2542°CRURMF T, MEMHITEERE (3.7 FERTHESTE), RERBIVETRS
A (3.5) 7T, AR 19.7A BEBFBFKE, SRRBEEN 10%<C0, HAE 180min, EEXKB 108, BR
SRABEHEE, (FAREBEEAT SOC XN OCV,

ESTEFIRRE 25+2°CAU T, M TERITE (3.7 BBTENMERIRE), KRB 19.7A BB
BT, SRFTEEEN 10%xC0, #E 180min, EEZFE 10 X, BRERMBEHERE, FR7HBS T soC
PRSYRIBY OCVo

At 2542°C, the capacity of the cell is calibrated (3.7 capacity calibration and energy calibration). Then, the cell is
charged according to the standard charging method (3.5), then discharged with 19.7A with a discharge capacity of 10%xC0.
Rest 180min and repeat discharged for 10 times. The voltage after each rest time is recorded as the OCV corresponding to
the SOC in discharged.

At 25£2°C, the capacity of the cell is calibrated (3.7 capacity calibration and energy calibration). Then, the cell is
charged with 19.7A with a capacity of 10%xC0. Rest for 180min and recharged for 10 times. The voltage after each rest

time is recorded as the OCV corresponding to the SOC in charged.

[ .
mf OCV (V)
Temperature | SOC% 100 90 80 70 60 50 40 30 20 10 0
i)
4.276 | 4.167 | 4.061 | 3.950 | 3.846 | 3.732 | 3.673 | 3.640 | 3.601 | 3.532 | 3.453
Discharge
25°C
p1L::]
4272 | 4.172 | 4.068 | 3.959 | 3.855 | 3.740 | 3.683 | 3.649 | 3.617 | 3.547 | 3.453
Charge

4.1.2. WEFFFE Recommended charging

BHFEER (10~45°C): 19.7A ERIEEFTHRE 43V, 2.9A HLk,
REFTHR (35°C,10%~80%S0C) : RRILENRMAIRFT T H T, 1R7ehTiE<30mino
Normal charging (10~ 45°C): The cell is charged with a constant current of 19.7A to 4.3V, and then switched to

constant voltage charged, 2.9A cut-off.
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Fast charging (35°C, 10%~80%S0C): (35°C,10%~80%SOC) fast charging model.

4.13. DCR

) DCR (mQ) 2C

B B .

B E)(s)
Temperature Method 100% SOC 80% SOC 50% SOC 20% SOC
Time
v )
25°C 10 1.345 1.288 1.182 1.231
Discharge

414, TREBEFEZAE Charging capacity at differcnt temperatures

PR RS, M TREDMMARE THE 40, REURBWENEMEREERBE 43V, B
EEHFPREE 2.9A (0.05C), WHFABBENNNEE. WRER FTHTERE.

After standard discharged, the cell shall be stored for 4h at the corresponding temperature in the following table, and
then charged to 4.3V at the constant current and voltage corresponding to the table until the current is reduced to 2.9A

(0.05C). The measured capacity is the charging capacity at the corresponding temperature and current.

FEBIEE BE (C) 7xBAE (Ah)
Charge rate Temperature Charge capacity
45 58.404
19.7A
25 58.028
(1/3C)
0 56.085

4.15. FREBEMBAE Discharge capacity at different temperatures

REFTBENEM, FNTRETNMARETHRE 6h, ARG 19.7A NBFERKEBE 2.8V (T>0°C),
2.5V (0°CST<-20°C), 2.2V(T<-20°C)o MIRAFMSARAXMNRE. MNEBER THRBER,

After standard charged, the cell is stored for 6h at the corresponding temperature in the following table, and then

discharged to 2.8V with 59A and 118.0A respectively 2.8V(0°C<T<55), 2.5V (-20°C<T<0°C), 2.2V(-30°C<T<-20°C).

The measured capacity is the discharging capacity at the corresponding temperature and current.

1 CREES BE (°C) MEBEE (Ah) MEREIEBE (V)
Discharge rate Temperature Discharge capacity Discharge Voltage
45 61.153 2.8
19.7A
25 59.553 2.8
(13C)
0 52.690 25
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4.1.6. B EFIFEEINE Pulsc discharge and charging power
BRAINE (W)
b= AR Maximum power
vepmae, Mo BIElS) | gowsoc | 50%SOC | 30%SOC | 20%SOC
Time
1051 864 625
e 5 1229
i Discharge 30 1135 871 667 440
°C
75E 5 291 668 774 774
Charge 30 225 527 594 747
B 5 1229 1051 864 625
- Discharge 30 1135 871 667 440
756 5 291 668 774 774
Charge 30 225 527 594 747
Hres 5 1003 736 650 525
i Discharge 30 602 464 409 337
78 5 160 62 301 196
Charge 30 107 155 151 205
e 5 101 74 65 52
Discharge 30 60 46 4] 34
-25°C
7568 5 16 33 38 39
Charge 30 11 23 30 30
42, BReIBIEIRE Cell safety operation limit
42.1. EMREI Current limit
4.2.1.1. HERIRIEEABRE Discharge operation current limit
B HREE  R
Discharge operation current limit
BE (O B eR TR R/ 1s PR TR BRI/60s
Temperature Pulse current limit Continuous current limit
A& (sec)
H__Ex‘n..in A»PV Haﬁx‘noa_macoﬁ A.PV
Time

24 / 35

(B e

31z A# £ A 843 5 App


https://v3.camscanner.com/user/download

—W(—W AN\N\H,W ﬁwﬁmm -EVE Power CO., LTD Confidential Proprietary-
P E M21-V1.2 XIHES JMRI-M21-V1.2-D06-01 K A
Product Specification No. Version _
56 0 - 0
55 162 60 58
50 304 60 116
40 304 60 196
35 304 60 195
30 304 60 195
25 304 60 195
20 304 60 178
15 304 60 178
10 304 60 168
5 304 60 154
0 264 60 140
5 264 60 132
-10 264 60 122
-15 244 60 97
-20 162 60 84
-25 132 | 60 63
-30 83 60 19
-32 0 - 0

7. BAE Imax-peak F Imax-continuous ¥§ 50%SOC B EEBAI R AR IF BT

Remark: The above Imax-peak and Imax-continuous refer to the maximum allowable current of the cell at 50% SOC.

42.12. FTEBRIEEBZME Charge operation current limit

TR RG]
Charge operation current limit
BE (°C) Bk e PR Rk PR
Temperature Pulse current limit Continuous current limit
BiE) (sec)
w:ﬁ».vﬁ.r A>v . Trax-continuous A>v
Time
56 0 - 0
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55 122 60 58

50 163 60 122

40 203 60 134
35 203 60 134

30 203 60 134
25 203 60 134

20 173 60 110
15 144 60 102

10 102 60 75

5 81 60 6l

0 64 60 52

-5 51 60 41

-10 36 60 27

-15 28 60 23

-20 24 60 16

-21 0 / 0

7 BLE Imax-peak #] Imax-continuous 3§ 50%SOC BY FE A A IF R A BT,

Remark: The above Imax-peak and Imax-continuous refer to the maximum allowable current of the cell at 50% SOC.

42.13. RLBMRFI Safety current limit

ANRTE Omsec B 200msec SEENETEE Imax-safety, BATREMARLEN (EUCAR fERFR<HL:
BRI, BBifRifk<s50%), BRZEDTEASTINE, BYNER.

MBERERFRASRLERVGZEER, BUSTENERA, EFERERLEMNH,

ERIERRENERT, & TRARMEPHRZENEMEIHERBER2IRFIBR.

If the current exceeds Imax-safety between Omsec and 200msec, the cell will not trigger a safety event (EUCAR
hazard level<HL3: Cell leakage and electrolyte loss < 50%), but the cell cannot continue to be charged and discharged,
and it must be replaced.

It will seriously accelerate the cell decay when used between the operating current limit and the safe current limit, but
no safety event will occur.

When no temperature is specified, the safe limit current can be determined by linear intcrpolation between two

adjacent conditions in the table below.
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R LB IRE
Safety current limit
e B
BE () Discharge Charge
Temperature RAAIFETE BASFTE
Touctty (A) e Tnssaatey (A) =
Maximum allowable Maximum allowable

time time

56 0 - 0 -
55 254 1000 183 1000
50 315 1000 203 1000
40 315 1000 203 1000
35 315 1000 203 1000
30 315 1000 203 1000
25 315 1000 203 1000
20 315 1000 203 1000
15 315 1000 203 1000
10 315 1000 203 1000
5 315 1000 173 1000
0 315 1000 9] 1000
-5 305 1000 53 1000
-10 279 1000 41 1000
-15 254 1000 26 1000
-20 244 1000 20 1000
-25 163 1000 8 1000
-30 122 1000 5 1000

422. EB[EMRFI Voltage limit
FETA B ER PR
Charge & discharge voltage limit
]| = g2 4= = P
Type Item Value Remark
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R 2PRE
Safety

limit

REBBE
Charge

voltage

435V

YBEBT 435V B, AIRBEAIFEERMEIR/\T 2000mseco

When the voltage is above 4.35V, the sustainable charging time must be less
than 2000msec.

UTHBEST 435V B, BVE REERIEEMNR 2, MRBE
B REMEIBE, BURAXBHKE, FRARRERFIFRET,
When the charging voltage is above 4.35V, EVE cannot guarantee the safe
performance of the cell. If the voltage exceeds the safety limit voltage, please

discharge immediately to bring it to the safety limit.

B B E
Discharge

voltage

2.00v

Y BEIRT 2.00V BY, AIRESEAVIEBAYEIFR/ VT 2000mseco

When the voltage is less than 2.70V, the sustainable charging time must be
less than 2000msec.

WK B HERT 2.00V BY, EVE FRRIERMNR2MEE, IREBE
B2 BE, BB MEREERTBGEBERFTAT
29.5A, REBBEERKT 43V, BEBEBRFNT 2.94), EHLEE
R2RHIFMF L.

When the charging voltage is less than 2.7V, EVE cannot guarantee the safe
performance of the cell. If the voltage exceeds the safety limit voltage, please
charge immediately with constant current and constant voltage (the charge
current is not more than 29,5A, and the charge voltage is not more than 4.3V,

the cut-off current is not less than 2.9A ) to bring it to the safety limit.

1RAFIRE!
Operation

limit

FTEBEE
Charge

voltage

4.3V

H T>55°CRAFFB.
When T>0°C, the discharging cut-off voltage is 2.8V.

B EBE
Discharge

vollage

2.80V

% T>0°CHY, JRERHERIEEBER 2.80V; ¥ 0°C<T<-20°CHY, MKEEHLLLER
FE7 2.50V; 3 T<-20°CHY, MEBHELEBERN 2.20V,

When T>0°C, the discharging cut-off voltage is 2.8V; When 0°C<T<-20°C,
the discharging cut-off voltage is 2.5V; When T<-20°C, the discharging cut-
off voltage is 2.2V,
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423, BEMRE Temperature limit
Temperature limit for safety operation
L2 1RERIR IR
27 =] BE &
Type Item Value Remark
MREMERAREBIRERLEE, $RIEMBMRAYE
s BXAMRF, BPERRNFEETRER2EBE,
R )
If the using temperature of the cell exceeds the maximum safe
Maximum safe 60°C
temperature, it will cause irreversible permanent damage to the
temperature
cell. The usage should not be above than the maximum safe
L2 R temperature.
Safety
- MREMERREESRERSEE, BRERBHRATE
- . HXKAKRE, AREANFFETFERERZ2EE,
=ER2RE
If the using temperature of the cell exceeds the minimum safe
Minimum safe -31°C
temperature, it will cause irreversible permanent damage to the
temperature
cell, and the usage should not be lower than the minimum safe
temperature.
BERERE MR BMERREESRDIRERE, DEFERN 0
Maximum operate 55°C If the usage temperature of the cell exceeds the maximum
temperature operate temperature, the power needs to be reduced to 0.
WHRIERETE
BITIRHY Bl o im e
YT {5 A Bt O IR BESE L
Operation Recommended 10~45°C
Recommended temperature range of the cell.
limit operate
temperature range
RIGRIERE R B ERREES RERIERE, ERERR 0
Minimum operate -30°C If the usage temperature of the cell exceeds the minimum operate
temperature temperature, the power needs to be reduced to 0.
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5. 1RLAIGITHEYWEIN Suggestions on module design parameters

5.1. B  Cell direction

B 5 85 RREE Cell direction diagram

5.2. HM[E4EST  Compression force of cell

ALY, RMPIAREENNRLBR. MiARH:

-E4EEF: 148.2mmx94.4mm(LxH)

-FE4ERE: 0.02mm/sec

-E4EHE Y M

-EBith SOC: 100%

When the module is assembled, the cell can bear the safe boundary of compression force.
Test conditions:

- Compression area: 148.2mmx94.4mm (LxH)

- Compression speed: 0.02mm/sec

- Compression direction: Y direction

- Cell SOC: 100%

RR E487
Issue Compression force
1
PSR EERIE -
Internal defects
i > 100kN
Leakage

M ERATH, HEhESHNESDTGERT 30kN, TNEIEBEMRSIRE,
It can be seen from the above table that the compression force of the cell should not exceed 30kN, otherwise the cell

may be damaged.
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5.3. EBMIBEBK Expansion force of cell

5.3.1. BN Test conditions

EB A YE TR 71<4000N,

FEMRER S

FEE: 29SAETBEETEBE 43V, BT 2.90A (0.05C), #E 30min,

JREB: 29.5A TBRIKEEE 2.8V, #HE 30mino

RRTBLIMEBEM, B 1500 B, BREFFIENEBABAK,

The initial preload of the battery is 4000N.

Charge/Discharge conditions

- Charging: 29.5A constant current and constant voltage charging to 4.3V, 2.9A (0.05C) cut-off. Rest 30min.

- Discharge: Discharge to 2.8V with 29.5A. Rest 30 min.

According to the charge & discharge conditions, the cell is cycled for 1500 times, and the expansion force before and

after the cycle is recorded.

532. f&¥ 1500 AGERIALER Test results after 1500 cycles

Expansion force BOL <4000N
BERK EOL <20kN

54, HEESE  Thermal parameters
P

WA SEFRAE: GB/T 10295-2008. ASTM E1269-2011
Test method: Reference standard: GB / T 10295-2008, ASTM e1269-2011

SHAFRM (WmK)
SRABUYE Thermal conductivity
Mean value of thermal
conductivity X/z Y
15~20W/mK 0.8~1 W/mK
ABEM/(kgK))
ABHE .
Heat capacity
Mean heat capacity

0.9~1.2 kl/(kg'K)

55. WHEBEFXRES (BHEEHSTH) Recommended temperature acquisition points (distribution of cell
temperature field)

EMRAATREREN, BNEERESHEEEREREMNENERBNE, NTFE,
When collecting the temperature of the cell surface, it is suggested that the temperature collection points should be
arranged at the center of the positive pole and the large surface, as shown in the figure below.
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Recommended
temprrntnre tesl points

& 6 BRERETRERE Cell temperature acquisition points diagram

6. ERMIR(EIABARGEEE  Cell operation instructions and precautions
6.1. 1KHA7EfE Long term storage

RAHITREE, BRAER, WEREHREMERTRBEERK, ERERFMHE, NBEHBREER soC &
THTEE. WERFMHESRMR. 26%~30%SOC, 0~25°C, <60%RH,
The cell should be used as soon as possible to avoid the loss of usable capacity due to self-discharge after charged.

The cell needs to be stored in low SOC if it must be stored. The recommended storage conditions are: 30% + 10% SOC,

0~25°C and <60%RH.

6.2. &% Transportation

I BB ER AT 30%S0C TEEMEHT. Eisidi2PRpIERIZURE. HERFE. @AM
Mt BRTRE. XE. B WIFHETREM.

The products shall be packed in boxes with no more than 30% SOC. During transportation, violent vibration, impact
or extrusion shall be prevented, and sun and rain shall be avoided. It is suitable for transportation of vehicles, trains, ships,

airplanes, etc.

6.3, 12{Fi%BA Operating instructions

o HiFRmMZER. EHREEEOMNENR, ™ERAIH,

o ZIFNKEE, ERMIERERATSREP, A LIRENLE, BHENEPTE, FBELSE 2.8V I
=

o REIBBMBNKF, RETRE, MHEFRRTENFER,

o FILRMBERERIFEL, MA. MARSEANEE.

o RHEMEEAERFEMETATESR.

o FEEARED, FRGHMERREE,

o ENEYGEMET AL B,
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o RIRAERERSIEBRMBIENRN.

o BIERMMSER, IR, TESF—RITMNTE.

o HNFEEENMAS. EREERI TR,

o HILEHRSEEM,

o HIAFTFRETCHISRRIE Eith,

o FEMMATRAFFERNEM, NFENEHNIAKNER,

o B |F{ESRF AR AYM S fER.

o MBI, BRBIIRKRKEL, FIIENAREIHKEEZ MK,

o MBEHHIMIM. £ TE. THRER. LE. RETEPHAEARENFTHER.

® Reverse charging is prohibited. Connect the anode and cathode of the cell correctly. Reverse charging is
strictly prohibited.

® It is forbidden to over discharge. In the normal use, in order to prevent the occurrence of over discharge, the
cell should be regularly charged to maintain the voltage above 2.8V.

® [t is forbidden to immerse the cell in water. When it is not used, it should be placed in a cool and dry
environment.

® It is forbidden to put the cell beside the hot and high temperature source, such as fire, heater, etc.

® Please use the special charger for lithium ion cell when charging.

® [t is strictly forbidden to reverse the anode and cathode poles of the cell during use.

® [t is forbidden to throw the cell on fire or heat the cell.

® [t is forbidden to directly connect the anode and cathode of the cell with metal.

® It is forbidden to transport or store cells together with metals such as hairpins and necklaces.

® It is forbidden to knock or throw, step on or bend the cell.

® [t is forbidden to directly weld the cell.

® It is forbidden to pierce the cell with nails or other sharp tools.

® Do not use the cell in extremely hot environment, such as in the vehicle in direct sunlight or hot weather.

® Itis forbidden to use it in places with strong static electricity and strong magnetic field.

® In case of cell leakage and electrolyte splashing on the skin or clothes, the affected area should be cleaned
immediately with flowing water.

® If the cell has peculiar smell, heat, discoloration, deformation, or any abnormality in the process of use, storage

6.4.

and charging, it shall not be used.

HE Others

A BRRERNED, REWTThERE.

Any matters not involved in this specification should be confirmed with the both parties.

vl .
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BERAIN Consultation

BRARAE: MALENNHRIDEMXHEAE 68 5, Miz4shHBERAR

BXAREIE. 86-0724-6079699

fEH: 86-0724-6079688

WL hitp://www.evejq.com

Address: EVE Power Co., Ltd.-EVE Industrial Park on No.68, JinNan Road, Duodao Hi-Tech Zone, JingMen.
Tel No.: 86-724-6079699

Fax No.: 86-724-6079688

Website: http://www.evejq.com
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Mik A Appendix A: Cell Dimension Diagram H;& R <&
o Ao
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