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Term Definition RIBEN

Product 7=fn:
Refers to the MB31 rechargeable lithium-ion cell with prismatic aluminum shell manufactured by EVE Power Co.,
Ltd. (hereinafter referred to as EVE) in this specification.
A BRI REIEHRILZEABRAR (UTEMEVE) £/ MB31 AMERESR FBEM,

Customer & 7:
Refers to the buyer in the product sales contract signed with EVE.
{ES EVE BEEF RiFEERPNER.

Environment temperature 15 RE:
The ambient temperature where the cell is located.
BTN A R IRE .

Cell temperature HHR
The temperature measured by temperature sensor installed at the center of cell surface. The selection of temperature
sensor and measuring line shall be jointly agreed by EVE and the customer.
RZEAEMKREROREERBZINENEMEREIVEE, REERFINSLRNEEDR EVE IZFH
B Eo

Fresh cell FrEfeaih:
Refers to the cell within 7 days from the customer’s receipt date (for domestic transportation only)
EEFPWREHARER 7 RUANSEM (RIREREZH) -

Power IhE:
The ratio of the charge/discharge power to the cell energy value measured multiple times by the battery system,
denoted by P. For example, when the cell energy is 1004.8 Wh and the charge/discharge power 1s 502.4 W, the
charge/discharge power is 0.5P; When the cell energy decays to 803.84 Wh and the charge/discharge power 1is
401.92 W, the charge/discharge ratio 1s 0.5P.
FMENES MRS ZRNEN EMRIEEENLE, AFS P RF. i, HEMEEER 1004.8 Wh,
FEEETRERTIZE A 502.4 W BY, MIZEERSNMEBIIZRY 0.5P; HEMEES =M /0 803.84 Wh, ZRBMBIIE
7940192 W BY, NIFEEREEMEBINERA 0.5P,

State of charge fa FBIK7&:
Under unloaded conditions, the ratio of the cell capacity state to the nominal capacity measured in ampere-hour or
watt- hour. The abbreviation 1s expressed by SOC. For example, if the capacity at 314 Ah 1s 100% SOC, the
capacity at 0 Ah is 0% SOC.,
TELAHNBERT, LLE/NEE UM ARMUITENEESERSESIFTEEMNILE, 858 soc

iv
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R BlIN: BRBEN 314 Ah FPREMA 100% SOC, HEEHR 0 AL B, SOC A 0%,

State of health FRE:
The ratio of actual cell capacity to nominal capacity, abbreviated as SOH. For example, if the cell capacity of
314 Ah 1s 100% SOH, when the cell capacity decays to 251.2 Ah, it"s at 80% SOH.
BSERR B E SR MEEMILE, 5 SOH RiR. fliN: BMEE 314 Ah 9 100% SOH, BERAN
251.2 Ah B, SOH 79 80%,

Cycle {&If:
A cycle means the cell being charged and discharged once according to the charging and discharging standards. The
cell shall be charged and discharged once according to the specified charging and discharging standards as a cycle.
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 regenerative charging. The discharge can
be formed by combining some partial discharges.
Bt E M IR ERR— A — B, B REERNEEZENEBTERBNNBIENAS, &
FHEIREFENABEETEMEBEREMNE R, WEIUR—LHSMEHESTE RN,

Open circuit voltage JTEHBE:
The voltage of the cell measured when unloaded or circuit is disconnected. The abbreviation is expressed by OCYV.
RAEBRNERAHMBERITNENEBNEE, 85 HO0CV &R,

AC resistance 32 FA:
Apply 1kHz sine wave current between the positive and negative poles of the cell, and the internal resistance
obtained is AC resistance, which is abbreviated as ACR. The test method is described in appendix 1.6 of this
specification.
HEMIEARCEN 1kHz NIEKK B, MWIAPHSEIRIAMEE, 485H ACR &, Wil A EMNA AR
RE 1.6 R,

DC resistance B 7PAFA:
The ratio of the voltage changes to the corresponding current change under working conditions, and the
abbreviation is DCR. The test method is as described in appendix 1.6 of this specification.
THRFATRENBEEEUSHNNEREXZL, 85 H DCR &R, MAAZMEHEBRRSE 1.6 &
FRrid.

Module #4H:
The intermediate product between single cell and pack, which is formed by lithium-ion cells in series and parallel
after installing cell monitors and management devices.
BEFEMERHRXANES, MEEFEMIESEIEEESHARNEMS pack BHEI™ M.

Pulse current Bk E:
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The currents that appear periodically are called pulse currents. The pulse currents appear either in the same
direction or in alternating positive and negative directions.
EHES HMARMAMCHER, BorERANZUE—ARAEN, H2UE, ARETRA M.
Compression force E4577:
When the module is assembled, the cell can withstand the force perpendicular to the cell stacking direction.
RABLRN, BEMAIAREEINREBR,
Swelling force FEHET:
The force on the clamp due to cell expansion during use, which may caused by inherent characteristic changes, such

as the rebound of electrode thickness.

EEAIER, ARFEERBSFEERESEEBEK, MYYRFA~LENER,

Units of measurement: Refer to following table

MEHEM: WTFFR
Table 1 Units of Measurement

*1 N8Rl

No. Units Abbreviation Type of units
Fs B S =R vgit
Volt fREF v Voltage BBIER I

2 Ampere TIE A Current BB
3 Ampere-Hour ZEE-/)\Bd Ah Capacity B8 U
4 Watt-Hour FL4F-7] B Wh Energy BEE A
5 Ohm FI4E Q Resistance EBPEEA{]
6 Milliohm =ZEFRIE mQ} Resistance EBPHE (i
7 Degree Celsius R EKE °C Temperature ;R B (U
3 Millimeter A mm Length iE 211
9 Second s Time BY/B]E I
10 Hertz 2% I35 Frequency MR B AiI
T Newton 44 N Force 718U
12 Kilogram-Force F 52 /] kgf Force JJEA (U

Vi
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1 Scope of Application EFEHE

This document describes the specification of the MB31 lithium-ion cell manufactured by EVE Power Co., Ltd.
A mABHERT EVE £ MB31 2 SEE T8,

2 Cell Specifications EBHFIHE

2.1 Product Specifications = fRilfg

Table 2 Product Specifications
=2 i

Items Specifications Remarks
= HIAR &
Nominal Capacity
FHAS 314 Ah 0.5P/0.5P, 25°C + 2°C, 2.5 V ~3.65V
Fresh cell
Nominal Energy Y EE S
S 1004.8 Wh e
FRATBESE
Nominal Voltage
- 32V ¢
FRFRERE
End-of-charge Voltage (Umax)
. 365V :
FERERAEBE (Unx)
End-of-discharge Voltage (Umin) 2.5V (T>0°C) ;
HEBEIERE Unin) 20V (T =<0°C)
Standard Charging Power
i e 0.5P 25°C4:2°C
IRETRERIIER
Mazx. Continuous Charging Power
= =z 0.5P 25°C £ 2°C
BRAFHETEBINE
Standard Discharging Power — ST IS
—a j °C +2°
PR R IR
Max. Continuous Discharging Power - ————
S 3 o] + O,
AR EBINE
Initial Internal Resistance " AC, 1 kHz, Delivery SOC,
IEAIE 0.1 m 25 008 mid Fresh cell #8fE, 453 SOC
Weight
= 5600 g + 300 /
55 . .
Dimensions Heightl With Terminal
) . ) + 0.
(With SE1 (H) 207.2 mm + 0.5 mm SRt
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insulation film) Height?2 Without Terminal
N 204.6 +0.5
Rt BE2 (H2) T T T FEERE
(gﬁﬂﬁ) Length
+
B (1) 173.7 mm £ 0.5 mm !
Thickness (300 kgf'+ 20 kgf compression force,
=E (1) 71.7 mm + 0.8 mm Delivery SOC)
s (300 kgf + 20 kgl 4877, tHEE SOC)
Center distance between
the poles 123.0 mm + 0.3 mm /
RAEHOEE (D)
Charging Temperature . .
Operation FEERBRET 0°C ~60°C /
Temperature
3B R Discharging Temperature
TAFEE e R -30°C ~ 60°C /
ANz
1 year
0°C ~35°C
Storage 1 5 Delivery SOC status
Temperature . w
TR 1 month ELe] G SR8
| 48 -20°C ~ 45°C
First Month
S disfimmge =P <3.5% /M Delivery SOC status, 25°C + 2°C
. storage
B Fifter Bisstforith 5 6, P H# SOC KT, 25°C + 2°C fiE7F
BHARE '

2.2  Electrical Performance EB4$8E

Table 3 Electrical Performance Parameters

® 3 EMESH

[tems Specifications Testing Methods
= S MiXT7 %
Ttems | DPischarging energy | Energy efficiency
ab= ab 2 spsr
Rate Charge and Rate TR REE HEEME Appendix 1.11
Discharge Performance ; p
N N 0.5P Ey Ei"/E1 = 93.5% MR 1.11
BRI EMEE
1P Ex"> 95%*E;" Ea"/Es > 87%
Ttems | DPischarging energy | Energy efficiency
High/Low Temperature | Temp, W EES E
Charge/Discharge Appendix 1.12
Performance 45°C E4"> 98%*Ey” E4*/E4>93% MR 1.12
S G = . .
3°C Fs™ > 80%*Ho Es /Es > 76%
Capacity Retention and Items Dlschargmg energy | Discharging energy pperdin 1,13
Recovery Temp. retention recovery

-2
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HERARESTE SEERREE WEBREE e = MR 1.13
(100% SOT) 25°C & 28 days Eg" > 95%%Eg* E7" > 97%%Eo"
45°C & 7 days Eg"> 95%*Ey* Eo"> 97%*E,"

Tratis Discharging energy recovery
Storage Temp. HEEERERER
SR Bk
FriEtkae 25°C & 28days > 0804*E,*
(50% SOC}
45°C & 28days > 97%*Eo"

Appendix 1.14
fisR 1.14

Cycle Life 25°C Cycle Appendix 1.15
0
EEE 25°CHEH 8000 ggoles, FORRSOH GESNE
Temperature rise refers
to the difference of the
_ 25°C, 0.5P, cell surface temperature
Cell temperature rise Jischaree . before and after
RS Eil g <10°C dischargin
- 25°C, 0.5P BB w8
BA SN ER /SRS
MREEEEE
Swelling Force 70% SOH <50000 N Appendix 1.16
%:5 ./ v =
BT 60% SOH < 60000 N M 1.16

2.3 Charging Parameters 7585

231

Charging Mode FEEB{ET(

Table 4 Charging Mode Parameters

4 BEELASR

Parameters Specifications Conditions
S8 Mg FF
Standard charging power
— 0.5P 25°C +2°C
RHETEEIE
Maximum continuous
charging power 0.5P 259C + 2°C
AR A IFEIN R

Standard charging voltage

Single cell <3.65 V

IR AT BREM <365V
Standard charging mode Charge to 3.65 V with a constant power of 5024 W
fRAEFEERTL LA 5024 W IBTHEFRHEE 365V
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Standard charging
temperature 259C 4 2°C
trHEERRE
_ No matter what charging mode the cell is in, once the
Absolute charging .
cell temperature exceeds the absolute charging
temperature (cell :
0°C ~ 60°C temperature range, stop charging.
cpenre) TS T AR, SRE— BB
i 5 o e 7 ] I\, 7 =N =P R
HIFERE (EHRE) A e
NEEREER, BELEFRE.
No matter what charging mode the cell is in, once the
_ cell voltage exceeds the absolute charging voltage, stop
Absolute charging voltage Max 3.8 V .
charging.
43t 7R EE FRE RA38V

it FAMEE&E, BlEE—BEde
WREBEE, BfFLEFREE,

2.3.2  Other Charging Modes EfttZEEBEIRTL

Table 5 Continuous Charging Modes (unit: P-Rate)

x5 FETBEEN (Bl P-Rate)

Cell temperature /°C

. 0 5 w0 | 15 | 20 | 25 | a5 | s0 | s5 | 60
Ao/ =
Max charging
L1 0
power 0% ~100% | o5 | 012 | 03 | o5 | o5 | o5 | o5 | o5 | o5 | o

SOC

RAFBINE (P)

2.4 Discharging Parameters JHEES

2.4.1 Discharging Mode TXEBIRZ(

Table 6 Discharging Mode Parameter
K6 MEBERABE

Parameters spelcjrli?i(ci‘z‘;tons Conditions
= =SS A
Standard discharging power
R T 0.5P 25°C +2°C
Maximum continuous
discharging power 0.5P 259C 4 2°C
RAN BRI RHEDNE
Standard discharge mode Discharge to 2.5 V with a constant power of 502.4 W
AR ERAR T BL5024W BINRHEBE25V
Discharge cut-off voltage 25V Temperature T > 0°C
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R R BT BET>0°C
Temperature T < 0°C
20V B T <0°C
Standard discharging
temperature 259C 4 2°C
TR R
. . No matter what discharging mode the cell is on, once the cell
Absolute discharging temperature exceeds the absolute discharge temperature range, stop
temperature (cell discharging.
temperature) -35°C ~65°C A2 ; s uhcE ST
o . Tttt F AR EBET, BitRE—EEHANRERET
LIHERE (BHEE)
>, BME LT,
No matter what kind of discharging mode the cell is on, once the
cell voltage 1s less than the absolute discharge voltage, stop
Absolute discharging voltage Min 1.8 V discharging.
LI R SISV | et T AMKERER, SEE—B N TFAXREBRE,
Bl= 1 EH R,

2.4.2 Other Discharging Modes E BB

Table 7 Continuous Discharging Rate (unit: P-Rate)
*® 7 FHEENEBER (B P-Rate)

Cell temperature /°C
B SR EE 2O -30 =220 | -10 -5 0 5 45 50 55 60
Mﬂéj%;c;?;;;g FE;‘;Ier 0%§(}g0% 0 0.5 051 05 0.5 0.5 0.5 0.5 0.5 4]
2.5 Safety Performance &£ M8E
Table 8 Safety Performance Parameters
* 8 ReMEsH
[tems Specifications Test Methods
= g M 77 7%
Over-charge No fire, No explosion Appendix 1.17.1
) RN, NELE HR1.17.1
Over-discharge No fire, No explosion Appendix 1.17.2
SRR REMN. FIBIF PR 1.17.2
External Short-circuit No fire, No explosion Appendix 1.17.3
gk FEA. TIRIF iR 1.17.3
Crush Test No fire, No explosion Appendix 1.17.4
BrE AN, TIRIE figR 1.17.4
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Drop Test No fire, No explosion Appendix 1.17.5

BATE AN TIRIF R 1.17.5
Low Pressure No leakage, No fire, No explosion Appendix 1.17.6

RIE AR DA TEE fitsR 1.17.6
Heating No fire, No explosion Appendix 1.17.7

ho#k Ak, TRIE iR 1.17.7
Thermal Runaway No fire, No explosion Appendix 1.17.8

RS2 RN, NELF MR 1.17.8

Notes &3F:

The descriptions above only represent compliance at the cell level. The safety compliance at the module and the

system level requires the customer to perform design verification.

MEREERBEBRENTTSE. BAXRABENLZLFTENE, FEFTFIRITEIE.
3 Product End-life Management = a5 a2 IE B8

The cell life is limited. Customers should establish an effective tracing system to monitor and record the internal
resistance and capacity of each cell during its life. The measurement method and calculation method of internal
resistance and capacity need to be discussed and agreed between the customer and EVE. When the internal resistance of
the cell in use exceeds 150% of the initial internal resistance, or the capacity is less than 60% of nominal capacity, the
cell should not to be used any more. Violation of this requirement will exempt EVE from its responsibility for product
quality assurance in accordance with the product sales agreement and this specification, as well as all related liabilities
such as loss compensation caused thereby.

BMERARER RN, BRNEIAMNRGEAKGNHERESNMERAMRRNEMNRENERE. ABMXEE
WNEAENMTEAZFTEZFN EVE HEITIRNARE. SEAREMAEBEEX Bt A E
150%WBE/NTFARFB ER 60%, NELIERBEM. ERETER, FEkk EVE fRIE~ REE NI A RAFTRE
FRr AN~ mRERIERERB LS ENRABES—IEXRE,

4 Application Conditions BZFFH

Customer shall ensure strict compliance with the following cell application conditions:

PR RSB T U T 5 AR ARG
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4.1 Customer shall configure a battery management and monitoring system to strictly monitor, manage and protect
each cell, and provide detailed information of the BMS, including but not limited to its design, features, setting, and data
file format to EVE for design review and record keeping. And a battery management archive shall be established to keep
all monitoring data of the cells, so as to be a reference for problems tracing and product quality responsibility division.
EVE is not responsible for product quality assurance if no complete monitoring data of the battery system during its

service life is provided.

ERNEESMERENGEZRAS, MRER. EESFRIPESNEM, Hm EVE RIEEMERERFIFANIRITTS
B, AHGHR. BR. AF¥IESEXER, DU EVE WRALKHITIRITIEMG, HEUBHEREME, RER
Y EERAVESIEGE, AMERENRFmREREYN2NEE. FASTENENARSERAIREARLE
#ER, EVE AAEFREERIERT.

4.2  Waterproof and dustproof problems shall be fully considered in the pack design, and the pack must meet the
waterproof and dustproof grade stipulated by relevant national standards. EVE is not responsible for the damage (such as

corrosion, rust, ete.) of the cell caused by waterproof and dustproof problems.

BRIt RN 7S E REMEIR K. BB, BEIREERE XAEMRENAK. BEFR BFHK.
PiEmAMSHA BRI NEH. £, %), EVE FRERERIERE.

4.3 Ttis forbidden to mix different types of cells in the same battery system, otherwise, EVE will not be responsible for

the quality assurance.
RIETRE S EMER —HEMWASFFTER, TN, EVE FRERERIERE.
4.4 The design of the BMS shall meet the safety voltage and operating temperature limitations in Tables 9 and Table 10

EEMMEBERFIRITRMER 9 ME 10 NE2BENRIEEERFIFMG
Table 9 Safety Limit Voltage Parameters

= 9 REREIBESH
Ttems Categories Parameters Protective Actions
= il 28 RIFENTE
Charging Ends 165V When the cell voltage reaches 3.65 V, stop charging.
FEEAIL HEMBERE 3.65V HE LT,
Charging Voltage Third BMS alarms
FERAEE =4 53 BMS RARE
Second Reduce cell charging current or power
— 375V i 55 s
—4% FR{RERth FE B FE AT A B Th =
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Cut off the current, force the cell to stop working and
Fivat lock the BMS until the technician solves the problem.
— iR 380V LB R, SRAIE B MIFLE T, HPlEBMEIER
4, BERRARBERFI,
. . When the cell voltage reaches 2.5 V (0°C) or 2.0 V
Pischarging ZEVE ) (<0°C), stop charging.
E&zzzgm 2V LS ERE 2.5 V (- 0°C) BE 2.0V (<0°C)
B2 1E 8,
Pisehunging T_hird 20V (>0°C) BMS alarms
Voltage =% 1.9V (=0°C) BMS RZHRE
TR Second L9V (> 0°C) Reduce cell discharging current or power
—iR 1.8V (<0°C) PR BB R E ThE
Cut off the current, force the cell to stop working and
Fipf 1.85V (> 0°C) lock the BMS until the technician solves the problem.
— % 1.75 V (< 0°C) DI ER R, SRF(E R AEIE T /E, HEiEEMEER
%, HERAAR
Short circuit Short circuit is not When a short circuit occurs, the overcurrent
BMS protection protection allowed protection device will disconnect the cell.
BN B SERRY RS KAITHAY, TSR

Ovwer current

Reference 2.3 & 2.4

BMS controls the charging/discharging current within

protection BEE I 245 specifications.
RRIP N EERSIEH TR B BRI
Upper limit The charging capacity shall be less than 113% of the

charging capacity
FERE LREF
1

Charging capacity < 354.8 Ah
FEEBEEFENT 3548 Ah

nominal capacity.
RHEFELREP, TEEE2/NTHENEEN
113%
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