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1. & TEE Scope of Application

AR RA I8 A A BRI A PR 5T E A W 24277 ) 46145 / 3.0V / 18 Ah 99 1~ FL i ) 7 ot 12k g
FEAR LA 7 ot A S A B KU R

The purpose of'this document is to specify the specifications of46145 / 3.0V / 18 Ah sodium ion Batteries
supplied by PARAGONAGE.

2.2 %A Product Type

Bk R T AN ES T HL i
Name: Cylindrical Na-ion Battery
5. 46145

Model: 46145

3.2 MME Product Specification

3.1 X2 ¥ Essential Parameter

No B P ik
) Parameter Specification Remarks
3.1.1 BHER 18Ah
Nominal Capacity B IR A, 0.2C RiH@25°C
R B B Fresh battery , 0.2C charge and discharge@?25 ‘C
3.1.2 . 54Wh
Nominal Energy
PR AR H
313 Nominal Voltage 30V
314 e AL R e FEBE L 0.05C
o Charge Cut-off Voltage ) Charge cut-off current is 0.05C
a5 | RBIbRE 1.5V
Discharge Cut-off Voltage
FL It P B
<
3.1.6 Impedance (1KHz) ImQ AC ImpedancelkHz
b
3.1.7 N ~509 /
Shipping SOC o
HE
1. 480+ 10 A.
318 Weight g N
_ %] 50%SOC f£fi# (About 50%SOC storage)
D=
319 Stora fﬁﬁ%rature -20~30°C ML <60%
g P Humidity < 60%
H.#2 (Diameterh):
R - )
3110 ) ) 47.0 +0.3mm
! Dimension i1 (Height):
149.0 =0.3mm
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-20°C ~-10°C 0.05C
yE B
3.1.11 LR -10°C ~0°C 0.2C
Charge Temperature
0°C ~45°C 0.5C
T vHE 78 HEL FEL VAL
d.12 2 .6A
3 Standard Charge Current 0.2€ 3.6
TR TS L
3113 Maximum Charge Current 0.5€ A
T yH B
3.1.14 _ BERE -40°C ~ 60°C
Discharge Temperature
T 1 T L LU
3.1.15 0.2C 3.6A
Standard Discharge Current
RO R ST LA
3.1.16 Maximum Continuous 5.0C 0-45C
Discharge Current
5 K T T8 R R A
3.1.17 | Maximum Instantaneous 15.0C 0-45C, 3S
Discharge Current

3.2 H{EfRE Electric Performance

P DK 25 14 Standard Test Conditions
A 06 54 HY R TR R — AN B e, AR AT LR UL B TR R G FR . B AR S B,

BN SRR 23+2°C,

FENHEE 45~85% 1K) %44 T 347 .

Cells for tested must be newly delivered cells(in 7 days) , and must not be tested for more than five standard

charge-discharge cycles. Unless otherwise specified, all tests are conducted at 23 =2 °C, relative humidity from 45%

to 85%.

T H Item DK 77 7% Test method KR Standard
fE 23 £2°CHEET, S 0.2C HREERE 4.0V, 8
1EHLR 0.05C, & Smin, 0.2C JHZE 1.5V.

R At 23£2°C, charged to 4.0V at a constant current of JR % FE> 18 Ah

Capacity 0.2C, and charged to 0.05C at a constant, put aside for | Discharge capacity > 18 Ah

Smin, "Standard discharge" refers to the discharge to
1.5V at constant current 0f0.2C.
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G
Cycle life test at RT

£ 23 £2CHEET

OFH: 0.5C HRHEEFREES 3.9V, Bk iR
0.05C,fid & Smin;

@JfHL: 0.5C TEFREHEE] 2.0V, HHE Smin;

OFFELL LML 1500 K.

(DCharging: At 23 °C + 2 °C environment, the cell is
charged to 3.9V at a constant current of 0.5C, and
charged to 0.05C at a constant, then put it aside for 5
min;

(@ Discharging:the cell is discharged with 0.5C to 2.0V
and laid for 5 min

(®Repeat the above two steps 1500 times

T A B R H>70%
Capacity retention rate

>70%

fir

Rate discharge

1E23E2CHIET, H0.2C HKEERE 4.0V, 8
1E B 0.05C, A E Smin, VLA A RO HE

1.5V,

At 23 °C £ 2 °C environment, the cell is charged to
4.0V at a constant current of 0.2C, and charged to
0.05C at a constant, put it aside for 5 min, then

discharge with different currents to 1.5V.

1C T A B R HF F>98%
3C TR A B R FFE>95%
5C TR HLA IR F>93%
10C TR A B R FFH>90%

e A 8 R
High and low temperature

discharge

23 2°CHET, B 02C1HEFEEERE 4.0V,8
1IEHYR 0.05C, EAFEE THE 8H, 1% 0.2C H
WHEE 1.5V,

At 23 °C £ 2 °C environment, the cell is charged to
4.0V at a constant current of 0.2C, and charged to
0.05C at a constant, then put the cell into a low-
temperature box of different temperatures for 8 hours,

then discharge the cell in the box with a current of 0.2C
to 1.5V

-40°C 2 = AR FFE>60%
-20°CHE B R FFE>80%

0°C 4 B IR 4 % >90%
25°CHRRFFFE>100%
45°CH TR FFFE>98%
55°CHERFFFE>95%

T Mk YIRS L X R 79 SRR LML 3 5 B
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1623 £2°CHBE R, H 0.2C HREETE 4.0V,
1B 0.05C, fE 25 CHEE M & 28d Ja k4T 0.2C
TR, eI ARE (RFEARE) , AEH 02C R 2R R =90%
BORSR 3 K, TR RO (R e B % = 050,

WA

Normal temperature

At 23 °C £ 2 °C environment, the cell is charged to

4.0V at a constant current of 0.2C, and charged to

Capacity retention rate =

0
storage 0.05C at a constant. At 25 °C environment, put the cell . o
Capacity recovery rate=
aside for 28 days, then discharge to the end voltage with 95%
0.2C, record the cell capacity; and then the cell is
chargeg and discharged with 0.2C to the end voltage for
3 times , and record the recovery capacity
fE23£2CHEE T, HIS 0.2C HRHER ZE 4.0V, 8
1B 0.05C, £ 55°CHEE T E 7d Je AT 0.2C
R, ORI A R (REFAER) , REH 0.2C R 2 B R4 2 > 85%
AEER 30K, 0 ERBAE REAR . Sy —
ER A At 23 °C £ 2 °C environment, the cell is charged to Capacity retention rate =

High temperature storage

4.0V at a constant current of 0.2C, and charged to
0.05C at a constant. At 55 °C environment, put the cell
aside for 7 days, then discharge to the end voltage with
0.2C, record the cell capacity; and then the cell is
chargeg and discharged with 0.2C to the end voltage for

3 times , and record the recovery capacity

85%
Capacity recovery rate=

90%

3.3 ZZ4&1ERE Safety Performance

TiH Item ARk 5 3% Test method F7 ¥ Standard
16 232 CHEET, HE 0.2C HEEERE 4.0V,
Bk B 0.05C, L 0.5C Hji 7t H 3] 4.4V 5L
115%S0C f# 178 .
A N YN -3

Over charge

At 23 °C £ 2 °C environment, the cell is charged to
4.0V at a constant current of 0.2C, and charged to
0.05C at a constant ;
115%SOC with 0.5C or 115%SOC.

then charge it to 4.4V or

No fire, no explosion

T bbb YEIRE TS B EAREE 79 SRR 3 5
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Over discharge

fE 232 CHET, HE 0.2C HFEHERE 4.0V,
BUEEIL 0.05C, 1C HRAHEZE 0V, & 30min
JA, 1C REREEREE EREE, FEL1C &
TSR TRABE, IERBBEAR,

At 23 °C £ 2 °C environment, the cell is charged to
4.0V at a constant current of 0.2C, and charged to

0.05C at a constant, discharge to OV ,put it aside for 30

min, charged with 1C to the end voltage,discharged

with 1C to the end voltage,record the recovery capacity.

AEENE. AN KL A
I, BOREE>95%
No explosion, no fire, no
leakage, discharge
capacity>95%

e

Short circuit

fE 23 £2°CHEET, HE 0.2C HHEERZE 4.0V,
BEEIR 0.05C, HEEMMIIE, Al (LKA H
FEAKT 5mQ) 10 min 455, WM& HE IR E &b
MAAL .

At 23 °C £ 2 °C environment, the cell is charged to
4.0V at a constant current of 0.2C, and charged to
0.05C at a constant; directlyshort-circuit its positive and

negative electrodes (the total resistance is less than 5

mQ) for

appearance changes of the cell.

10 min, observe the temperature and

AR AERNE

No fire, no explosion

I FEPRIA
High and low
temperature
shock

fE 23 £2°CHET, Hi 0.2C HEEERE 4.0V,
BUE I 0.05C, BN -40°C BRI PR 45 e B
1h, PAE 85°CHKM NHHE 1h, WILEIF 32 k4
B, IS5 A R R B

At 23 °C £ 2 °C environment, the cell is charged to
4.0V at a constant current of 0.2C, and charged to
0.05C at a constant, put it into -40°C for lh, and then
place it for 1h at 85°C for anotherlh. The test is

completed after 32 cycles. Afterthe test, take out the

sample.

AR AN

No fire, no explosion

T Mk YIRS L X R 79 SRR LML 3 5 B
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Heat additive

£ 23+ 2CHE T, HE 0.2C HREERE 4.0V,
AR 0.05C, KHESBEBEMPGRIEHEF, b
5°C/min FEEHFEIETFE 130°C£2°CHREF 30 4
B,

At 23 °C £ 2 °C environment, the cell is charged to
4.0V at a constant current of 0.2C, and charged to
0.05C at a constant,place the cell in the heating test
chamber, and raise the temperature at the speed of
5°C/min, and start timing when the temperature rises to
130 °C , and keep the temperature within the range of
(130 = 2) °C for 30min.

AR ARAE

No fire, no explosion

{iSWis
Low-pressure
test

fE 23 £2°CHEET, HE 0.2C HHEERZE 4.0V,
LRI 0.05C, HUSIELN RSN 11.6kPa , IR E
NEIRFATHE 6 /.

At 23 °C £ 2 °C environment, the cell is charged to

4.0V at a constant current of 0.2C, and charged to

0.05C at a constant, then stored it for 6 hours at an

absolute pressure of 11.6kPa

AR AERNE

No fire, no explosion

B E
Crush

fE 23 £ 2°CHET, Hi 0.2C HEEERE 4.0V,
BUE U 0.05C, HI¥AR0y 75mm (24 B A4S K
BREL (2+1) mm/s BRI B2 3 BT SO AR AR T [ o
RO, MHEIAS] OV BB RIE S 15%8HF
JE S73K %) 2.67kN J5 45 191 .

At 23 °C £ 2 °C environment, the cell is charged to
4.0V at a constant current of 0.2C, and charged to
0.05C at a constant , measure the initial state of'the cell.
When the cell state is normal,use a semi cylindrical
extrusion plate with radius of 7Smm to apply pressure
to the cell along the direction vertical to the electrode
plate of the cell at the speed of (2+1)mm/s. Stop the test
when the voltage reaches OV or the deformation reaches

15% or the extrusion force reaches 2.67kN, observe the

appearance change.

AR AERNE

No fire, no explosion

T Mk YIRS L X R 79 SRR LML 3 5 B
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£ 23+ 2CHE T, HE 0.2C HREERE 4.0V,
bR 0.05C, H—HEHAAN 15.8mm HWERET
HOE 3, AR K EE N 9.120. 1kg 1 2k AR

610+25mm 4k 5 B iR 2 il
B Rk, AL

Heavy impact At 23 °C = 2 °C environment, the cell is charged to No fire, no explosion
4.0V at a constant current of 0.2C, and charged to
0.05C at a constant , place a steel bar with adiameter of

15.8 mm on the middle ofthe cell,and then drop a 10 kg

hammer from 1.0 m to the upper part ofthe cell.

fE 232 CHET, HE 0.2CHREERSE 4.0V,
BUEFRIR 0.05C, % 1.2m MBkVE &L H g4 kg
TR e AR b, B E S P A S A R R I, 3
THEEAT PY K Bk 7 1

At 23 °C £ 2 °C environment, the cell is charged to ALK AEIE
No fire, no explosion

BRVE I
Drop test
4.0V at a constant current of 0.2C, and charged to

0.05C at a constant , measure the initial state of'the cell.
According to the drop height of 1.2m , fall the cell on

the concrete slab. Each face of the single cell dropped

twice, a total of four drop tests were carried out.

fE 23 2°CHEE R, Hi 0.2C HEHEERE 4.0V,
WAL 0.05C, HHIBH KR ZRERDENE
T b, T THT 4 20 45 26 0 Xt L () % i 1 28 fr 56
e X\ Y\ Z =TI B 10~55Hz
SIS 90— 100min , FHHHHZFE A 1Hz/min,
MR CRPRIED : 0.16mm.

PR B At 23 °C + 2 °C environment, the cell is charged to
Vibration test

AT AR K AR
No leakage, no fire, no
4.0V at a constant current of 0.2C, and charged to explosion

0.05C at a constant , then installed onto the vibration
desk with clamps. Equipment parameters of frequency
and amplitude are as follows( the frequency is varied at

the rate of 1 Hz/min between 10 and 55hertz, and repeat

vibration for 90min , amplitude 0. 16mm. The cell is

tested in three mutually perpendicular directions)

4. B 5WFF Transport and Storage

4.1 HSNIE R HARS AN 20%~50%S0C, HLUS AL A BEAT 2%, FEiafid fErp NRG Ik RIZISRE) . o
HERFE, B HEER M, REEE .

T bbb YEIRE TS B EAREE 79 SRR 3 5 7
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The state of charge of cell transportation should be within the range 0f20% to 50% SOC. Cells are packaged in
boxes for transportation. During transportation, it is essential to prevent severe vibration, shock or compression ,

avoiding exposure to direct sunlight and rain, not be inverted.

4.2 FEREIERE T, W NIRRT, TR B, E K.

In the process of loading and unloading, the products should be handled lightly. Throwing, rolling and heavy
pressure should be strictly prevented.

4.3 TR I AE I 30 RBAER, UK SOC 5 50% . BRI, - 10~30°CHE POk H A I
N6 ANH, 30~45°CEBANREWIN 3 ANH, 45°C~60°CHBAN B WA 1 ANHs BLEANE AR, 5K
Prfrfig SOC AT 20% o 74 A A5 18 BMS BICH: Al B B4 H it DA AR B B 6 HL S 00

When the Products are intended to be stored for a prolonged period oftime (more than one month), the SOC of
cells should be periodically adjusted to around 50% (every three months is recommended). For cells , the
recommended recharge period is 6 months at - 10~30°C; 3 months at 30~45°C, 1 months at 45~60°CThe recharge
periods are for reference , and the SOC should not fall below 8% during storage. The storage considerations

account for the self-discharge of cells only.

5. Z4&HEW Security Matters

GBS R AR MR . R B BRI

In order to avoid the dangers of leakage, heating, combustion and explosion of cells, please pay attention to:
a. EERKG B RN, AR AN, RERCE T B R ) B

It is strictly forbidden to immerse cells in liquids. When not in use, cells should be stored in

a cool and dry environment

b. ZE IR RS B T R IR A SS, Wk, A as AR

It is forbidden to place cells near high-temperature heat sources, such as fire, heaters, etc.

c. 78 R I 3R 36 P A I R v P e R S

When charging, please use a dedicated charger for sodium-ion cells

d. PEEERE] I R AE F HES

It is strictly forbidden to reverse the positive and negative electrodes when using cells
e. A8 10 P 4 Jm T R 0 1R H RS IE OB A8 P RN REL B

It is forbidden to directly connect the positive and negative electrodes of cells with metals ,causing a short
circuit.

I | o s ) 1 N 2 3 R R T Y

Striking or throwing, trampling and bending cells are prohibited

g. ZR 1R HTET 1 BH At ) 4% ) 7 LS

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

h, 25 E AR IR T A A

Cells are prohibited at high temperatures

1. 25 1E A 5 R M i 1 7 1) b 77 Ao PR RS

T Hhdik: TTIRE TS NI L X m AR 79 SRS 3 5T 8
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It is forbidden to use cells in places with strong static and magnetic fields

Jo R R A M, RV N BRES T AERRE, NMAHE KR RIREE , JRSLRIIA IR TT

Ifthe cell leaks and the electrolyte enter the eyes, please don't rub . Rinse your eyes with clean water and seek
medical treatment immediately.

k. AR B H Rk, R ARG RIREEM L IAF . e R BT R, SRR S R B
B 7E F A R T IR

If there is any abnormality such as odor, heat, discoloration, deformation, or any anomalies during use,

storage and charging, immediately remove the cell from the device or charger and cease usage.

LBy ab R R N P AR R, 912k RO T A R B 4 5 R DLRIE AN 22 4. MR N AN A AT
R A, LA IR B e K

To prevent short circuit inside cell packaging, there should be enough insulation between the lead and cell to
ensure absolute safety. No short circuit shall occur within the casing to prevent smoke or fire.

m. JEARYRET RS, S RN I N p R B S R B A S R SE G NS B AT B R

Disassembly of cells is strictly prohibited. When replacing cells, it should be done by the cell supplier or
equipment supplier. Users are not allowed to replace cells by themselves

n. 25 1E A H AR

Using damaged cells is prohibited

0. ZEIERIANF RS, AN dit bt ) R RS VR

It is forbidden to mix cells of different models and brands

p. 2RI IH RO, ASEIR R RS TR

It is forbidden to mix old and new cells with cells of different materials

6. % F A B Disclaimer

6. 1. TSR p T il 7 SR AN 4 A UG A b B E BEAT A, SRR R, IR o B A B RE IR
PR DA 2w B P 5 3 R R, TG AR BE VR PR 934 A WK 28 S0 i 7R SR B BT
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 PARAGONAGE, PARAGONAGE will look into the responsibility of

the product demand unit.

6.2 KT FEIT T B £ BT B IR A PR STAE 2 |l 7 i, % B 5 B A BT B IR A BR STAE & wl SR AT A A
st (1 IR

Before ordering PARAGONAGE products, the purchaser needs to confirm the latest status of'the products in
advance with PARAGONAGE.

6.3. JESCHUARRE LA 258, 3 LA SCRRBI AR A% 25k it

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

T bk TTIRE TSN L X m AR 79 SRS 3 5T 9
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7. R4S Risk Warning

7.1. ¥/~ Waring Statement

HLVUL A7 FE T AE IR S B8, 7 450 VR A0 2 47 I b ZBUR BB 244 £ 9 477 44 it !
AN IE A DX S 0, T RS BO™ BN S 5 A R
WAZBUAE P IR B 1) TR AT 37 3 A 1R A Lt

HLHL PR A 7 20 L AT it b KRR 4 e I AT
NI B IR T R R OO -

CELLS ARE POTENTIALLY DANGEROUS AND PROPER
PRECAUTIONS MUST BE OBSERVED IN HANDLING AND
MAINTENANCE.

RUNNING TESTS ON THE CELLS IMPROPERLY MAY RESULT IN
SEVERE PERSONAL BODY INJURY OR PROPERTY DAMAGES.
WORK ON CELLS MUST BE PERFORMED ONLY WITH PROPER
TOOLS AND PROTECTIVE EQUIPMENT MUST BE USED.

CELL MAINTENANCE MUST BE CARRIED OUT BY PERSONNEL
KNOWLEDGEABLE OF CELLS AND TRAINED IN THE SAFETY
PRECAUTIONS INVOLVED.

FAILURE TO OBSERVE THE ABOVE MAY CAUSE VARIOUS HAZARDS.

7.2. fal@E: Types of Hazards
B P B AE HL A AT R A S AR AR AE DL R VB TR R G

Customer acknowledges the following potential hazards in connection with the usage and handling of'the
Products:

7.2.1 AR B AEBAE N AT BE 2 B 2 . M B RO o RV AR 52 LR S SR A IR
FIANE, BT 50V 8 BV 5 AU R AR A5 B R RE PR Y, DR R T I AR SR A rp R B OR ST
R 242 35 LLE G0 B B4 5

Working with battery can expose the handler to chemical, shock or arcing damage. Although a person’s body

might react to contact with direct current voltage differently than from contact with alternate current voltage, it is the
same for both alternate current and direct current exposures greater than 50 V, so Customer shall take a conservative

position to escape from the damage of current.

7.2.2 AFAER E EL R E AR A A 2 KU

Cells expose its handler to chemical hazards associated with the electrolyte used in the cell.

7.2.3 FEFRAR R AE D NPT e s iy, B KK e D 25055 P8 B DA LI AE i AR, By 1 A A R A A
B, RGN, BRE R R

T bk TTIRE TSN L X m AR 79 SRS 3 5T 10
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When operating batteries and selecting personal protective equipment, customer and its employees should

consider potential exposure to these hazards and therefore prevent accidental short-circuit that can result in electrical

arcing, explosion, and/or “thermal runaway” of the batteries.

8. L E4K Battery Drawings

5.240.1 |4 0.3 5.240.1

i |
r

T H Item R
H 1% Diameter 47+0.3mm
i [ Height 149 £0.3mm
B £ Pole Height 5240, lmm
4% H 4% Pole Diameter 1040, 1mm

L) sk TEIRE BT L X X 79 SAEE UL 3 55 11
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