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0. ARiEE X Definitions

ARif '
Terms Definitions
AH AT 48 AESC A=) ESS 4LH3LT 280A Al FRENG Bl
75
ith o
Product
Means the ESS 4LH3L7 280A LFP cells produced by AESC
%P f# KAESC 7=y H iy
Customer Means the customer in the K AESC product sales contract»
R I BARGIRAF
AESC
Envision Dynamics Technology Co., Ltd
AT DX et B P A ) B A X A TR B 2 I 2R, AESC i ESS
Yk gt ALH3L7 280A fif B FHI BAER Bk AL v ity 2 LR 5
PN Means the unique part number provided by AESC to identify the ESS 4LH3L7 280A
LFP cells supplied by AESC.
ERHE fE ‘ ‘
FRLIH T A F ] T RS o
Ambient
Means the ambient temperature of the environment which the products are exposed to.
Temperature
% P T MO0 AnIE SR 7 S TR A IR 55 301 IR N B384 T 2 B0 — oA R i 18 S A )
ARG HBEMICRMSHEFEARRTRE. R BEE, DR e
RMEBL RS | 1TIFHIOR™ ShIB T IR BB AT AT & A AR B HLAE o
Battery Means an active tracking and control system used by the customer to monitor and
Management record the operating parameters, including but not limited to voltage, current and
System(BMS) temperature, of each product in its entire service life, and to control the operation of
each product to ensure. that the product operating environment and operating conditions
comply with the provisions of this technical agreement.
i E3 O\ FEL e P A S D0 2 Py RS TR i B, PO SRR (AR IR B )
HLEIR ‘
B IE A T i -
Cell Temperature
Means the temperature of the cell measured by the temperature sensor connected to the
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Production date

Ak R L
Terms Definitions
main part of cell. The temperature can be calculated from the collected temperature
(Such as pole temperature) .
EMERBRAE T, &t 7 RNEBIRKECD T 3 R ERES
RS
Means the cell status within 7 days of customer receipt and with less than 3 cycles
Fresh State
under certain shipping conditions.
FEHLAEH FEHLINA G R b AR R A e R
C- rate The ratio of charging power to the standard energy of cells.
AR TBORINAR Y L bR R B e AR
D- rate The ratio of discharging power to the standard energy of cells.
) PR i e BB R TR — O — AR
M Means a state when a total of charge and discharge according to the standard charge and
cyele discharge method
A7 H Rt B A H, B R A T 205 s B A B H AR A2 H

Means the production date of the cell marking on the top of the cell by date code.

HL PR ST R S 7S ST R A L AE, RAE il Y ST R ES . 100%S0C KR L
ik 7EF] 3.65V, 0%SOC KR it g 2 E] 2.5V,

Cell temperature

faf RS Means the ratio of the actual battery charge to the full charge, characterizing the state of
SOC charge of the battery. The state of charge of 100% SOC indicates that the battery is fully
charged to 3.65V, and the state of charge of 0% SOC indicates that the battery is
completely discharged to 2.5V.
R T AEASBEAR I AE B 251 20 78 Fitaed o s i rL e 2 v r IR B Y T 1

Means the cell temperature rises during the conditions specified in this document, such

rise as the charging process or the discharging process.
)& Br HL R BAAV” (Volt fR4%) ,Unit of voltage
Units of HFEAL“A” (Ampere Z25%) ,Unit of current
measurement HL TR BN “Ah” (Ampere-Hour Z28%-/Nit) ,Unit of electric charge
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Terms

A&

"X

Definitions

13

M. TMm

REE B Wh” (Watt-Hour FL4%-/NEF) | Unit of energy

B BEL A7 “mQ”  (Milliohm 22[ik) ,Unit of resistance

35 B “°C” (Celsius degree 5 EE ) ,Unit of temperature
K B
i ] B s” (second FB) ,Unit of time

R AL HZ” (Hertz #£2%) ,Unit of frequency

” (millimeter Z2k) ,Unit of length

1. EHJEE Scope of application

REARUTEARIAR T AESC A== ESS 4LH3L7 280A fifi At FH Bl R 2R A8 Fi jth 7 it M R b DAL
7 b A I 2 B A 7R

This document specifies the performance indicators, conditions of use, and cautions of ESS 4LH3L7 280A

LFP cells supplied by AESC.

2. P23 Product Parameters

2.1 HEZE Abstract

7 R
No. 2 Parameter %1% Condition
Specification
e i WricfE, % 23 5 2.4 brdfE o B
PR &
2.1.1 ) 280Ah Fresh cell, Refer to 2.3&2.4 standard charge and
Standard capacity )
discharge procedure
O FEEI, B% 23 5 2.4 bR ICBBIRIR
AN TH: HE B
2.1.2 896Wh Fresh cell, Refer to 2.3&2.4 standard charge and
Standard Energy ]
discharge procedure
TAEH 2.5~3.65V (T>0°C)
2.1.3 ) N.A.
Operating voltage 2.0~3.65V (T<0°C)
FHL I A P
2.14 0.174+0.05mQ AC Impedance, 1000 Hz
Impedance(1KHz)
515 A 112+1Ah ~40% SOC
o Shipping capacity
Hedit: STIHETIR LRA RIS 66 S Page 6 of 16
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7= iR
No. S Parameter %1 Condition
Specification
H BT
. . 1% SOC, 25+2°Cfiff
2.1.6 Residual capacity <2.0% o
Shipping SOC, 25+2°C storage
loss per month
78 HLIR ZHH 23 70
2.1.7 0~60°C
Charge Temp. Refer to paragraph 2.2
i GERIEYE S ZH 2.4 1
2.1.8 ) -30~60°C
Discharge Temp. Refer to paragraph 2.3
SRR R
2.19 5.30+0.15Kg N.A.
Cell Weight
‘ ARSI E <85%ROH, Tkt
FFAH IR , L
2.1.10 -30~60°C Storage ambient humidity < 85% ROH, No
Storage Temp. )
condensation
JZ & (Thickness): o .
= | s00sasKef JEAF. L RIRE@ AN, K
71.65+0.60mm O —
. ’ N = ‘Y
FL g R~ % [ (Width): B,
2.1.11 Thickness with compression force (300+£25 Kgf),
Cell dimension 173.93+0.60 mm e £il | dpd Heioht with T | s q
- . B .  Height wit .
2% (Height): ue film included, Height with Terminal an
207.2340.60 mm bottom cap, Fresh cell
fik 47 SOC T EMHEAK SOC [X A
2.1.12 >15% ) )
Storage SOC Storage SOC interval without load
IAAEREZ 74
2.1.13 <5000m N.A.
Altitude
2542°C , WIURICE T 300+ 25Kef, itk il i
o Wk, TS BFRMERER 70%
TEAIREL
2.1.14 Cvele N 210000 Cycles At 25£2°C, cycle test by the standard charge and
cle No.
Y discharge method with 300+£25Kgf preload, until
70% SOH
otk : STHEFRTILIATERZERES 66 S Page 7 of 16
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2.2 72 E4R Mechanical Drawing

2.3  FRHEMENX/SH Charging Mode/Parameters

N 2 7= i R s
0.
Parameter Specification Condition
bRE7E HL D A
23.1 0.5P 25+2°C
Standard charge Power
I ONGIES - FIL R ES
232 Maximum charge power 1P 25+2°C
(continuous)
P 78 L P
233 3.65V N.A.
Standard charge voltage
Bt 78 AL UL CERUNEYES
234 2542 °C
Standard charge temperature Cell Temperature
2as bRt TE L f£ 2542° CHAMFTN, 0.5P fEIJFRFEHE 3.65V, #HE 30min.
o Standard charge method At 25+2 °C, 0.5P constant power charge to 3.65 V, rest 30min.
Tl U AR E T A 7E S, — HURIL
PRS2 0] 7 L P82 3 R R4 1
‘ e
240505 78 AL .
2.3.6 0~60°C No matter what charge mode the battery is
Absolute charging temperature
in, stop charging once the cell
temperature exceeds absolute charge
temperature range.

Mk ST LA RS 66 S
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No. SH 7= S A% 1
Parameter Specification Condition
Tl B AR T Al 7S A, — BRI
PR PP e 246 06 7 R L i R R 1
. Y%t FE HL LI RK 3.65V FEH
Absolute charging voltage Max 3.65V No matter what charge mode the battery is

in, stop charging once the cell voltage

exceeds absolute charge voltage.

2.3.8 HAth e AR (LX)

C-Rate Other charge Condition (C-Rate)

I E S C o o o o o o
<0C 0-15°C | 15-20°C | 20-45°C | 45-60°C >60C
Cell Temperature/°C
At A eir
RAFTERIIE (P)
0%~100%SOC Not 0.1P 0.5P 1P 0.5p Not
Max charge power(P)
allowed allowed
2.4 JREMER/SH Discharging Mode/Parameters
N 23 7= A A% s
0.
Parameter Specification Condition
NG GERPIES
24.1 0.5P 25+2°C
Standard discharge Power
S 4s PRUERR AR fE 25422° C AT, 0.5P MHIJRHAHZE 2.5V, # & 30min.
o Standard discharge method At 2542 °C, 0.5P constant power discharge to 2.5 V, rest 30min.
S ONGIES= 9 CERPIES
243 Maximum discharge power 1P N.A.
(continuous)
LR R 2.5V (T>0°C)
244 N.A.
Discharge cut-off voltage 2.0V (T<0° C)
TR U
FL SR
24.5 Standard discharge 2542 °C
Cell Temperature
temperature
TV RS AR 55 SR T HE A Pk TS L A
. 2, e RO A o o TR
28508 T HL UL o
, DS Lk B0
2.4.6 Absolute discharge -30~60°C
Stop discharging once cell temperature is
temperature
outside this range regardless of whether
continuous or pulse current is adopted.

2.4.7 HAMBHEZF#ER) D-Rate Other discharge Condition (D-Rate)
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R E/S C . . . . . .

<-30C | -30-0C | 0-20C | 20-45C | 45-60°C | >60TC
Cell Temperature/°C
KA vF R Ao iF
AT (P) 0%~100%
Not 0.5P 1P 1P 0.5P Not
Max discharge power(P) SOC

allowed allowed

2.5 1%AEM Busbar 23S 3 Welding parameters of post terminal and busbar

No.F= IiH Item Fr#fE Standard

1 JA&7% Depth of fusion 0.5~1.5mm

2 #4558 Width of fusion =0.8mm

3 $itk /1 Drawing force =600N

BT B Al 5 200°C last for <<30s
) Temperature of post terminal plastic parts 200°C#F4:<<30s
WAL A2 R
5 <500N
Pressure on post terminal

2.6 HHETF Cell temperature rise

AR R T R TS H S ) PR VA R T R 9 25 T T ) PRV R TR o R TR T ) N AR A TR
BONRGE A A) R 08 KR b5 1) BLEAT o A e Y i 2 00 58 7 30 28 T A2 T PR AT DA S T 04 P i U
o

The temperature rise refers to the difference between the surface temperature of the cell after discharge and the
surface temperature of the cell before discharge. The measurement of the temperature rise of the cell should be
carried out in a room where the ambient temperature is relatively stable, and the space is large enough. For each cell

temperature measurement, a calibrated temperature sensor that records time data should be selected.

ZH 77 iR F1t
Parameter Specification Condition
SRS GV o
P 78/ AR 2
Continuous charge/discharge <10C " .
] Standard charge/discharge mode
temperature rise

2.7  RARMAIFEM: Safety and reliability
2.7.1 AEHZAUI: 222, e, RGBT R ST g, e Bt i TR E R
50kgf~800kgf, FI A I TS J 4% A& % £ 25kef

Description of service conditions: safety test, cycle life test and pack design need to add preload force, and the

itotik: STHEFB I IRAMERZRE 66 S
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range of preload force of fresh cell is 300kgf~800kgf, the recommended preload tolerance is +25kgf.

2.7.2 7 EE R R 2 AR 70, HUCSHEAN AR I 25 1 T 320 A 60% I Ik 712175 40000N, %5
JUEP SR R b T R A s A AT EE I, AR R TR £/ 1.5mm ) Gap.

The cell will generate swelling force during attenuation. The swelling force of the cell at 60% SOH under the
test condition of steel plate is about 40000N. The customer needs to consider the reliability of structural
strength in the product design process. It is suggested that at least 1.5 mm Gap be reserved for the cell assembly

to module.
3. FERFHZIEEH Product end of life management

P R FH T PR AT PRI o 2 7 A2 3 S 288 BRI 28 9 MU S s A e FH SO Py F v ) P BELRT 2%
o WL RAEERIE T EATHE AR ER A AESC L [FEIN AU R . 4480 A A i s s %) 4 BE
DX A R B AT N B 200% 80 A 8/ T4 THIIRE R 60%((25°C) » NAF IR . ERIZHEK,
K Gulbr AESC A it B B BIM S A AR S5 B S0P LA FHL )7 i Joit B R AIE DA E

This cell is designed to service with a finite lifetime. The customer shall develop and implement an active
tracking system to monitor and record impedance and capacity of each product in its entire service life. AESC and
its customer shall come into agreement about internal resistance and capacity measurement methods, AESC and/or
its customer shall stop using any of the products when its resistance exceeds 200% of its internal resistance or it
capacity fading to 60% of initial capacity@?25°C. Failure to comply with this requirement shall render AESC’s

warranties under the contract inapplicable, thereby releasing AESC from any liability in connection therewith.
4. RFH% Application conditions

2 L DR AR S DA 5 AR G (R R 25 A+

Customer shall ensure that the following application conditions in connection with the products are strictly
observed:

4.1, P NRCE A RS, R EES RPN R RS L ATHEAT /N BRI S
WA, PLORIE S 08 A R 7870 kA%

Customer shall procure that each product shall be used under the strict monitor, control and protection by the
BMS. When the cell is first used, it must be fully charged and discharged by a small current for activating it and
giving fully capacity.

4.2.% 7 BARAF SE B s e O I A, AR R BESHERI D S % . A RA SRR RS

itotik: STHEFB I IRAMERZRE 66 S
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AT FH AR A ) M 504 1, AESC AN ZRHH 7= it 5 B ARAIE 54T

Customer shall keep relevant records of the BMS monitoring data throughout the entire service life of each

product, including keeping record of number of occurrences of charge, which could be used in the determination

and judgment of any product warranty and liability claim entitlement. No warranty or liability claim should be

considered without BMS diagnosis records (at a regular basis, esp. during maintenance) of the relevant product.

4.3, A B AR SR AL LA SR A PR I AN | ZEOR

The BMS shall include the following monitoring and control features as a minimum requirement.

. Parameter Specification R BE
0. " N .
ZH 7 it A Action
FRHAIEHE N <3.65V, 7% EEBMS i K
HLZ& Ik NN
43.1 7 . <3.65V ) i
Stop charging The stop charging voltage should be less than
3.65V because of the BMS response time
I L RIA E] 3.65V, BMS il £ k7
B HFr R B, H BMS NBUE BLRIFOARN Gk ] el
43.2 Second charge 3.65V When the cell voltage reaches 3.65V, the BMS is
protection forced to terminate charging, and the BMS should
be locked until technicians solve the problem.
JFL & 1B H R R > 2.5 V(T >0C)El >2.0V(T<
‘ 0°C), it HEBMS [ B [f]
G-I >2.5V(T>0C) ©)» ®%
433 i . The stop discharging voltage should be more than
Stop discharge >2.0V(T<07C) . .
2.5V(T>0°C)or 2.0V(T<<0°C) because of the
BMS response time
L H b HLEIAS] 2.5V(T >0°C)EiE2.0V(T<
0°C) i, BMS @il ibiisE, H BMS i
B U R 25V(1>0C) SE ELBIBORN G fiff ki)
434 Second discharge 2.0V(T<0°C) When the cell voltage reaches 2.5V(T >0°C) or
protection ' h 2.0V(T<<0°C), the BMS is forced to terminate
discharging and should be locked until
technicians solve the problem.
g PR o vk RAEFEHI, R R OR S E T R
4.3.5 Short circuit ) 4 When a short circuit occurs, the cell is
. No short circuit allowed . . )
protection disconnected by the overcurrent protection device
UR/ TR A B RGP AT T
UR/IRIS A S 23R 245 LB ' ARG TSI A BT B A%
4.3.6 Over current Control discharge current by BMS to values
. Reference 2.3&2.4 .y . .
protection within specification
. . - 2 R P BCIE IR, 2% 178 B/ 808
URTS BEY 23 B 24k | BB ER %
4.3.7 . Stop charging and discharging when temperature
Overheat protection Reference 2.3&2.4 ) .
exceeds specification
438 AR FRHEAE/NT308Ah | mHAE LR, RBRAE/NTAREER
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N Parameter Specification R HIE
0. " . )
ZH 72 A Action
Charging capacity Charging 110%
protection capacity<346.5Ah Charging capacity protection, charging capacity
must be less than 110% of the nominal capacity
. X FoH: \BE>0C; K ,
IR L i, ”;j;> . MR TR, 2k 7/ i
439 Low temperature T . Stop charging and discharging when temperature
] Charging: T>07C,; - .
protection . . exceeds spemﬁcatlon
Discharge: T=-30C

#ik: BLE No4.3.1. 432, 433, 434 NERFH, RIGHESER: HHMGER] EIRAET— T
TR TR S HOIREEIS, RS b O I AASOR I BOIE M 26, B P RAK “ IR aE” AR
AR SCEARAH SR X H it SRR F e, [, ABSC 5 WX b 3 a8 R A5 1) PR 5 AN AR FEAT AT AE
U, JEX RIS B2 7 AR =07 WA R A T I £

Note: The above No.4.3.1, 4.3.2, 4.3.3. 4.3.4 are the warning clauses, draw the attention of customers: When
the cell reaches any of the terms described in the above, means that the cell has been used beyond the specifications,
the customer shall take protective measures on the cell in accordance with the "protection action" and other relevant
provisions of this specification. At the same time, the AESC shall not take any responsibility for the damage in
connection therewith, and no compensation shall be made for any loss caused by the customer and the third party.

4.4. R, BB 6 MH, ik SOC= 15%, (A#IRE-30~30C, fEfifid Frh sts e
£ >3.2V. fEEABIAEE BMS i HAb R SR st LLAR ) FE SR o

For cell, the recommended period to recharge is 3 months, the recommended SOC to storage is more than 15%,
the recommended temperature to storage is between -30~30°C. The storage considers the self-discharge of cells
only.

- HEIBIEE AR AR AR IR MRIR 25 0 T (A bR e L, R7E, RS DiTe ), SIUATEE
IS A R PRI S . I P AR G N AR T i/ 78 LR FEEAT 45 1) o BRI EAEAR T AR BRSO 2 /Y
W EE A T, A0 AESC ASARHH i & R 54T

Batteries should avoid charging at low temperature prohibited by this Technical Agreement (including standard
charging, fast charging and emergency charging), otherwise accidental capacity reduction may occur. Battery
management system should be controlled according to the minimum charging temperature. It is forbidden to charge
under the temperature lower than that stipulated in this technical agreement. Otherwise, AESC will not undertake

the responsibility of quality assurance.

4.6. Pack "PNIFE S5 RE RS ATEEA R RE, T P AT BCRBE T [RE BU R B M I AR AR, AESC

itotik: STHEFB I IRAMERZRE 66 S
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AEAH R ARIE DT .

The design of Pack must fully consider the heat dissipation problem of the cell. AESC does not take the
responsibility due to the overheating of the cell or batteries caused by the thermal design problem of the Pack.

4.7. Pack T8 735 8 AN OB K L B ARl AL, FRAR A2 A2 UL AT IEC A RARMERUE BIK . B
. mTBIKS By R S E S B R SR (AR, A:4RAE ), AESC AKIHFUERIEDTE

The design of Pack must fully consider the waterproof and dustproof problems of the cells. The Pack must
meet the waterproof and dustproof grade stipulated by the relevant standards of UL and IEC. The AESC does not
take the responsibility due to damage to the cell or batteries (such as corrosion, rust, etc.) caused by water and dust.

4.8, ZEIEAFE PN ORHS HUSE R — i Rt iR, B, AESC AKIHBERIETHE.

It is forbidden to mix different PN batteries in the same battery system, otherwise, AESC will not be responsible

for quality assurance.
5. %4PivE Safety Precautions

5.1 ZR bR H IR A K

Do not immerse cells into water.

5.2 FEIERE HI RN K P BN TR B B A A BOR P CER 2.1.7 2%, 36 2.1.8 26 A1% 2.1.10 ZME
R L SRR R A B R, BT R 2 S BOR . R IEF K e SR IE LT, BORIR A RE R
60°C, WIRANRAET 60°C, HMEH ARG HRA AN, (F1EEbiET.

Do not drop cells into fire or expose them to any high temperature environment exceeding operation
temperature as set out in paragraphs 2.1.7. 2.1.8&2.1.10, otherwise it may cause fire. At all use time, cell
temperature should not exceed 60 ° C, shut down system by BMS when it occurs.

5.3 ZE1E R IE SAOBAG K, 753 D0 5iR R IRUAN iR T R BN B4 T E R o A R R R AL R R
A S Ry, DL S

Do not short circuit cell terminals, otherwise high current and temperature may cause body injury or fire
hazards. Metallic cell terminals exposed from plastic packaging and ample safety precautions should be
implemented to avoid short circuiting them during system integration or connections.

5.4 PERAZ I FR R AU B R s IE A, AR b Fe .

Always connect cell terminals according to its label(s) in right polarity. Reverse charging is strictly prohibited.

5.5 ZIEHE HORTh R BT It e B, AR F b TE . S, AT AE SRS R b TR KR S A

itotik: STHEFB I IRAMERZRE 66 S
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FEHLM 22 R AN T o, B AR 75 94T 2 O R R R e B AR AR ER AR 4.3 %

It is extremely dangerous to overcharge a cell which may cause overheating and fire hazards. Multiple level of
fail-safe overcharge protection should be implemented by hardware and software. See paragraph 4.3 for minimum
requirement to be adopted by the BMS for protection.

5.6 %) NDRE Lt 22 A [ E AR AT T L, R IR e R AR S ISR, DA S BRI 5
e HL SN K AE o

Products should be securely fixed to solid platform, and power cables should be securely attached by fastener
to avoid intermittent contact which may cause arcing and sparks.

5.7 JAE YR e A b B BB EAT H OB R . AN IEB I L U7 2UT E 2 3 R FR T s P R
KA HRINE

Do not service cells and electrical connections within plastic package of cell. Improper electrical connection
within a cell may cause overheating in service.

5.8 ZELMAVR ML ER N, RIEE G B PR IR Sk ARV AR, LA FH DR R TR KT e B 38 ) X
HOF A A TR FE . AR IEAT AT N BEh A B H It A A P B R b BT 5 P

When the electrolyte leaks, skin and eye contact with the electrolyte should be avoided. In case of contact, a
large amount of clean water should be used to clean the contact area and seek help from the doctor. It is forbidden
for any person or animal to swallow any part or substance contained in the battery.

5.9 KRRt M ARZAES) . WL S b, 75 000 i N B AT RE R, AR A K K

Protect cells from mechanical shock, impact and pressure. Internal electrical circuit may short circuit to
generate high temperature and fire hazards.

5.10 ZEIEAESREH ARBTG5 00K it 2 R E, R kR

Do not use cells in places with strong static electricity and magnetic field, otherwise the safety protection
devices will be damaged, leading to safety risks.

5.11 FEBEAT I DNl 96 I A8 4 AN 2 m] 8 2 51k b B b o 1 Mt s 96 IR A I #5803 4 Y
B Pt (L N RAE L I SEB AT . B0, TRES SFEGEEM A S FEMM =157k .

Battery fire or explosion may be caused by improper operation during abuse test. The test can only be carried
out in a professional laboratory by professionals equipped with appropriate protective equipment. Otherwise, it may

lead to serious personal injury and property loss.
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6. HF A Disclaimer

6.1 AR H 77 i 75 R AL A UL b O RE BEAT M, & et E RS, X AESC 253
A, AESC H52318 T8 i 7 R ALK 5TAE IRAEXS AESC 3& BRIIFZMARESE , 7 i 5 5K FLAL 75 7] AESC
PeftIE .

If the product demand unit does not use the product according to the provisions of this specification, causing
social impact and affecting the reputation of AESC, AESC will investigate the responsibility of the product demand
unit. According to the degree of impact on AESC, the product demander should provide compensation to AESC.

6.2 AESC {REEXT™ b KRR S MERES BB TIIBA . KI5 fEIT I AESC 77 iRl #5255 AESC $2
HIRAIA T i R B HT RS -

AESC reserves the right to modify the specifications and performance parameters of the product. Before
ordering AESC products, the buyer needs to confirm the latest status of the products in advance with AESC.

6.3 TECHURE R AL S, 1 DL SORRE AR RS R 9

English specifications are for reference only. Please refer to the technical specifications of the Chinese version.
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