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Terminy a definice/Terms & Definition

Terminy Definice

Terms Definition

CALB China Aviation Lithium Battery Technology Co., Ltd.

CALB China Aviation Lithium Battery Technology Co., Ltd.

Produkt "Vyrobek" v této specifikaci oznacuje dobijeci

Product lithium-Zelezo-fosfatovou baterii L173F125A (3,22 V) vyrabénou
spolecnosti CALB.
"Product” in this specification refers to L173F125A (3.22V)
rechargeable lithium iron phosphate battery produced by CALB.

Zakaznik "Zakaznikem" se rozumi spolecnosti, podniky nebo jednotlivci,

Customer ktefi nakupuji vyrobky popsané v této specifikaci.

"Customer” means the companies, enterprises or individuals who
purchase the products described in this specification.

Pokojova teplota
Room Temperature

25+2°C,

Teplota ¢lanku
Cell Temperature

The current value that the battery need to discharge its rated
capacity in a stated time, which equal to a multiple of the rated
capacity of the battery on the data value, usually expressed with
the letter “C".

Zivotnost cyklu
Cycle life

Pri opakovaném nabijeni a vybijeni se kapacita baterie postupné
shizuje.

Obvykle je jmenovita kapacita baterie standardem, pocet cykla
nabijeni a vybijeni, kterymi mtiZe baterie projit, nezZ dosahne 80 %
své jmenovité kapacity, se nazyva zivotnost cyklu.

With the repeated charging and discharging, the battery's capacity
will gradually decline.

Usually the rated capacity of the battery is a standard, the number
of charge-discharge cycles a battery can go through before it
reaches 80% of its rated capacity called cycle life.

Napéti v otevieném
obvodu

Open circuit

voltage (OCV)

Napéti v otevieném obvodu je rozdil elektrickych potenciali mezi
dvéma svorkami zarizeni, kdyz je odpojeno od jakéhokoli obvodu.
Open-circuit voltage is the difference of electrical potential between
two terminals of a device when disconnected from any circuit.

Pracovni napéti
Operating Voltage

Provozni napéti, znamé takeé jako vybijeci nebo zatézové napéti, je
definovano jako rozdil potencialii mezi svorkami baterie, kdyz
proud prochazi vnéjsim obvodem. Pracovni napéti je vzdy nizsi
nez napéti naprazdno, protoze pri prenosu proudu vnitinim
obvodem baterie je tfeba prekonat polariza¢ni odpor a ohmicky
odpor.




Operating voltage, also known as the discharge voltage or load
voltage, is defined as the potential difference between the battery
terminals when the current transmits through the external circuit.
Working voltage is always lower than the open circuit voltage,
because when the current transmits through the battery internal, the
polarization resistance and ohmic resistance must be overcome.

Obnova kapacity
Restore capacity

Po uskladnéni se kapacita testuje podle standardnich podminek
nabijeni a vybijeni, uvedenych v oddilech 4.2.1 a 4.4.1, byly jako
obnovovaci kapacita vybrany maximalné 3 namérené hodnoty.
After storage, the capacity tested according to the standard charge
and discharge conditions, listed in section 4.2.1 and 4.4.1, the
maximum of 3 measured values were selected as restore capacity.

Schopnost udrzeni

Procento vybijeci kapacity a jmenovité kapacity po ulozeni baterie

naboje za urcité teploty a casu.

Charge retention The percentage of the discharge capacity and rated capacity after

capability the battery stored in a certain temperature and time condition.

Schopnost obnovy Procento vybijeci kapacity a jmenovité kapacity s dobijenim po

kapacity ulozeni baterie pri urcité teploté a dobé.

Capacity recovery The percentage of the discharge capacity and rated capacity with

capability recharging after the battery stored in a certain temperature and
time.

Smlouva o Podminky dohody uzaviené mezi spole¢nosti CALB a klienty o

dodavkach vyrobkili | specifikacich produktu.

Product supply Terms of the deal signed by CALB and clients about the

contract specifications of the product.

Standardni nabijeni
Standard Charging

Nabijeci mad je popsan v sekci 4.2.1.
Charge mode described in section 4.2.1.

Standardni vybijeni

Vybijeci méd je popsan v sekci 4.4.1.

Standard Discharge mode described in section 4.4.1.

Discharging

Management Elektronické zarizeni se sklada z elektronickych soucastek a
systému baterii ridicich jednotek baterii. Elektronicka soucast ma za ukol
(BMS) shromazdovat elektricka a tepelna data élanku (integrace) nebo

Battery Management
System (BMS)

bateriového modulu (integrace) a dodavat tato data fidici jednotce
baterie elektronického zafizeni. Ridici jednotka baterie je Fidici
systém pro spravu baterie, ktery kontroluje elektrické nebo
tepelné vlastnosti a vyménuje si informace s ostatnimi fidicimi
jednotkami zafrizeni.

The electronic device is composed of electronic components and
battery control units. The electronic component is to collect the
electrical and heat related data of cell (integration) or battery
module (integrated), and supply the data to the battery control unit
of the electronic device. Battery control unit is a battery
management control system which controls the electrical or
thermal properties, and exchanges information with other control




units on the vehicle.

Mérné jednotky “V” (Volt), Jednotka napéti
Units of V" (Volt), ,Unit of voltage
measurement

“A” (Ampér), Jednotka proudu
‘A" (Ampere), Unit of current

“Ah” (Ampér-hodina), Jednkotka elektrického naboje
"Ah”(Ampere-Hour), Unit of electric charge

“Wh” (Watt-hodina), Jednotka energie
“Wh" (Watt-Hour), Unit of energy

“°C” (stupen Celsia), Jednotka teploty
"°C”(degree Celsius), Unit of temperature

“mm” (millimeter), Jednotka délky
‘mm” (millimeter), Unit of length

“s” (sekunda), Jednotka ¢asu
“s”(second), Unit of time

“Hz" (Hertz), Jednotka frekvence
"Hz" (Hertz), Unit of frequency

1. Ramec Scope

Tato specifikace zahrnuje vykonnostni ukazatele, technické pozadavky a bezpecnostni
problematiku dobijeciho lithium-zelezo-fosfatového ¢lanku L173F125A vyrabéného
spolecnosti CALB.

This specification covers the performance indexes, technical requirements and safety issue of
the L173F125A rechargeable lithium iron phosphate cell manufactured by CALB.

2. Typ produktu Product Type

2.1 Produktovy nazev/Product Name:
Lithium iron fosfatovy clanek /Lithium iron phosphate cell

2.2 Specifikace/Specification:
L173F125A/L173F125A



2.3 Rozmery ¢lanku/Cell Dimension:

3. Rozmeéry bunky Cell Dimensions

6403

Polozka Popis Rozmeéry (mm)
ltems Description Dimensions (mm)

L Délka 174.4+0.3
Length

W Sitka 36.4+0.15
Width

H Vyska 178+0.3
Height

H Vyska 175.310.4

Height




4. Vykonnost vyrobku Product Performance

4.1 Technické parametry/Technical Parameters

C. Polozka Parametr Poznamky
No. ltem Parameter Remarks
1 Jmenc_)wta kapaqlta 195Ah
Nominal Capacity
5 Minimalni kapacita 195Ah Cerstvy ¢lanek
Minimal Capacity Fresh Cell 50%S0OC
Pracovni napéti
3 2.5~3.65V
Work Voltage Referencni hodnota
Vnitini odpor Reference Value
4 . <0.9mQ
Internal Resistance
Standardni nabiti .
Standard Ch ~90min
Doba nabijeni andar arge
5|  Charging Time Rychlé nabiti - Viz oddil 4.2
Fast Charge Refer to section 4.2
Doporucené SOC
okno Viz oddil 4.4
6 Recommended SOC SOC :3%-99% Refer to section 4.4
Window
Teplota nabijeni
Operaéni teplota Charging Temperature 0~60°C
Operating
7 Temperature Teplota vybijeni
Discharging -30~60°C
Temperature
Hmotnost
8 Weight 2.45+0.15kg
9 Material plasté Hlinik
Shell Material Aluminum
4.2 Nabijeci model/Charging Model
C. Polozka Parametr Poznamky
No. [tem Parameter Remarks




Standardni

421 Standard

nabijeci model

Charging Model

6.25+0.5A.

Pri pokojové teploté se nabijely na 3,65 V pfi konstantnim
proudu 125 A a poté se priibézné ménily s konstantnim
napétim 3,65 V, dokud proud nebyl vétsi nez 6,25 + 0,5 A.
At room temperature, charged to 3.65V at a constant current
of 125A, and then changed continuously with constant
voltage of 3.65V until the current was not more than

Standardni

422 | nabijeci teplota 25+2°C

Teplota ¢lanku

nabijeci teplota

Standard Cell Temperature

Charging

Temperature

Absolutni Bez ohledu na model nabijeni plati, ze jakmile

teplota clanku prekroc¢i absolutni nabijeci

423 | Absolute 0~60°C teplotu méla by byt nabijeni zastavena.
Charging No matter what the charging model is, once the
Temperature temperature of the cell is above the absolute

charging temperature, charging should be
stopped.
Absolutni Bez ohledu na model nabijeni, véetné pulzniho
nabijeci napéti Maximum | nabijeni, jakmile napéti ¢lanku prekroci
424 | Absolute 3.8V absolutni nabijeci napéti, nabijeni by mélo byt

Charging Voltage

zastaveno.

No matter what the charging model is, including
pulse charging, once the voltage of the cell is
above the absolute charging voltage, charging
should be stopped.

4.2.5 Limit nabijeciho proudu pfi riznych teplotach/Charging Current Limit at
Different Temperature

Teplotni rozsah ¢lanku T<0°C 0<T 5<T 10<T 15<T | 20<T | 45<T |50<T | T> 60°C
Cell temperature range <5%C | < < < < <50°C | =60°C

10°C 15°C 20°C 45°C
Maximalni povoleny Neni 0.1C |[0.2C 0.5C 0.7C 1C 0.8C 0.6C Neni
nabijeci proud povoleno povoleno
Maximum charging current | Not Not
allowed allowed allowed
Omezeni nabijeciho napéti 340V | 3.50V | 3.60V | 360V | 365V [365V |3.60V
Charging voltage limit




4.3 Maximalni povoleny pulzni nabijeci proud/Maximum pulse charging
current allowed

Béhem procesu pouzivani vyrobku mize pulzni proud vznikajici pfi rekuperaénim brzdéni
dobijet baterii. Maximalni povoleny nabijeci proud a délka trvani pulzi pfi riznych
teplotnich podminkach musi striktné dodrzovat podminky uvedené v nasledujici tabulce.
Poruseni popsanych podminek miiZe zpisobit trvalé poSkozeni akumulatoru a je tak vynato
z odpovédnosti spolecnosti CALB za kvalitu vyrobku.

During the process of product being used, pulse current created in regenerative braking can
recharge the battery. Maximum charging current allowed and the pulse duration in different
temperature conditions must strictly observe the conditions listed in the following table.
Violating the described conditions may cause permanent damage to the battery and thus is
exempt from the responsibility of CALB for product quality

V riiznych podminkach SOC a teploty jsou maximalni povolené hodnoty nabijeciho proudu a
pulzi. jsou uvedeny v nasledujici tabulce:

In different SOC and temperature conditions, the maximum values of charging current allowed
and the pulse duration are shown in the following table:

Teplota ¢lanku

SoC Cell Temperature
SOC
-5~0°C 0~10°C 10~25°C 25~60°C
>90% Neni povoleno | Nenipovoleno | Nenipovoleno | Nenipovoleno
° Not allowed Not allowed Not allowed Not allowed
Neni povoleno | Nenipovoleno | Neni povoleno
0,
>80% Not allowed Not allowed Not allowed 1C/5s
Neni povoleno
0,
>70% Not allowed 0.5C/5s 1C/5s 1C/10s
<70% 0.5C/5s 0.5C/10s 1C/10s 1.5C/10s

Po kazdém brzdovém nabijeni musi baterie urcitou dobu odpocivat, pficemz tato doba by
méla byt stejna nebo delSi nez doba pulzniho nabijeni. Béhem odpocinku miiZe byt baterie
ve vybitém stavu nebo v nefunkénim stavu. V dobé odpocinku vSak nesmi dojit k dalSimu
pulznimu dobijeni baterie.

After each brake charging, the battery needs to rest for certain time, which should be equal to
or longer than the duration of the pulse charging. During the rest, the battery can be in the
discharged state, or in a non-working state. But in the rest period, the battery is not allowed to
pulse recharge again.

4.4 Vybijeci model/Discharging Model

C. Polozka Parametr Poznamky
No. ltem Parameter Remarks

Standardni vybijeci model
Standard Discharging
Model

Pri pokojové teploté se vybiji na 2,5 V pri

4.4 konstantnim proudu 125 A.




At room temperature, discharged to 2.5V at a
constant current of 125A.

Maximalni konstantni
vybijeci proud

4472 Maximum Constant 125A
Discharging Current

Standardni teplota

vybijeni Teplota ¢lanku

443 Standard Discharging 2542°C Cell Temperature
Temperature
Bez ohledu na to, jaky je model
vybijeni, jakmile teplota ¢lanku
prekroc¢i absolutni teplotu vybijeni,
Absolutni teplota vybijeni mélo by byt ;yb“ﬁ n ;as;avgno. |
Absolute Discharging -30~60°C .NO matter what the discharging mgde
444 is, once the temperature of the cell is

Temperature above the absolute discharging

temperature, discharging should be
stopped.

4.5 Elektrické vlastnosti/Electrical Properties

4.5.1 Testovaci podminky/Test Conditions

Pokud neni uvedeno jinak, vSechny experimenty by mély byt provadény pri okolni teploté:
2515 °C, relativni vlhkosti vzduchu: 25 % ~ 85 % a atmosférickém tlaku: 86 KPa ~ 106 KPa.
Unless otherwise specified, all the experiments should be carried out under ambient
temperature: 25+5°C, relative humidity: 25%~85% and atmospheric pressure: 86KPa~106KPa

4.5.2 Pozadavky na mérici pristroje a zarizeni/Requirements of Measuring
Instruments and Facilities

Vsechny méfici pristroje a zafizeni (véetné zafrizeni, ktera monitoruji zkusebni parametry)
by mély byt ovéreny a kalibrovany podle prislusnych ¢inskych kalibracnich predpisti nebo
urcitych norem v ramci platného data. VSechny zkusebni pristroje a zarizeni by mély mit
odpovidajici pfesnost a stabilitu a presnost by méla byt o rad vyssi nez zkousené ukazatele
nebo tolerance by méla byt mensi nez jedna tretina zkousenych parametri.

All of the measuring instruments and facilities (include the equipments which monitor the test
parameters) should be verified and calibrated qualified by relevant Chinese Calibration
Regulation or certain standards within the valid date. All the test instruments and equipments
should have adequate precision and stability and the precision should be an order higher than
the tested indicators or the tolerance should be less than one third of the tested parameters.

4.5.3 Vykonnostni kritérium/Performance Criterion

C. Polozka Technické poFadavk Testovaci metoda
No. [tem P y Test Methods




Technical
Requirements

Vzhled Zadné poskozeni, Vizualni kontrola
Appearance unik, znecisténi Visual Inspection

olejem. Citelné

oznaceno.

No damage, leakage,

oil contamination.

Legibly marked.
Vykon vybijeni | Kapacita vybijeni Je to kapacita (v Ah) pfri vybiti baterii na
pri pokojové Discharging Capacity 2,5V s proudem 125 A pii 25+ 2 °C.
teploté It's the capacity (in Ah) when batteries
Discharging Vybijeni pfi 125A are discharged to 2.5V with 125A at
performance 2125A 25+2°C.
under room Discharged at 125A
temperature >125A
Vybijeci Kapacita vybijeni Kapacita vybijeni pri vysokych
charakteristiky | Discharging Capacity teplotach:
privysokycha | a) Vybijeni pfi 45 °C | High-temperature discharge capacity:
nizkych 2122,5 Ah a) Standardni nabijeni;
teplotach Discharged at Standard charge;
Discharging 45°C =122.5Ah b) Odlozte na 5 hodin pri teploté

characteristics
under high and
low
temperatures

b) Vybijeni pfi -20 °C
2106,25Ah
Discharged at
-20°C >106.25Ah

45+2 °C;

Be set aside for 5h at 45+2°C;
c) Vybijeni baterie na 2,5V pri

125A pf¥i 45t2 °C, vypocet

kapacity.

Discharging the battery to 2.5V

with 125A at 45+2°C, calculate

the capacity.

Test vybijeci kapacity pfi nizkych
teplotach:
Low-temperature discharge capacity
test:
a) Standardni nabiti
Standard charge
b) OdloZte na 24 hodin pfi -20+2°C;
Be set aside for 24h at -20+2°C;
c) Vybijeni baterie na 2,0V pfi 125
A pFi -20%2 °C, vypocet kapacity.
Discharging the battery to 2.0V
with 125A at -20+2°C, calculate
the capacity

Udrzeni naboje
a schopnost
regenerace
kapacity pfri

Retence naboje = 95 %
Charge retention=95%

a) Standardni nabiti;
Standard charge;




pokojové
teploté

Charge
retention

and capacity
recoverable
capability under
room
temperature

Obnoveni
kapacity296%
Capacity recovery=96%

b) Skladovani po dobu 28 dni pfi
teploté 2015 °C;

Stored for 28 days at 20+5°C;

c) Pri pokojové teploté ji vybijte pri
125 A na vypinaci napéti a
vypocitejte retencni kapacitu (v
Ah).

Under room temperature,
discharge it at 125A to cut-off
voltage and calculate retention
capacity (in Ah).

d) Poté znovu standardné nabijte;
Then standard charged again;

e) P¥i pokojové teploté vybijte pri
125 A na vypinaci napéti a
vypocitejte kapacitu obnovy (v
Ah).

Under room temperature,
discharge it at 125A to cut-off
voltage and calculate recovery
capacity (in Ah).

Zivotnost cyklu
Cycle Life

>4000 cycles

a) Rychlé nabijeni;
Fast charge;

b) Vybijeni pfi 125 A do vypinaciho
napéti pri pokojové teploté;
Discharged at 125A to the cut-off
voltage at room temperature;

c) Opakovanim krokt a) ~ b),
dokud vybijeci kapacita
nedosahne 80 % jmenovité
kapacity, byl pocet dokoncenych
cykli definovan jako Zivotnost
baterie.

Repeating steps of a) ~ b), until
the discharge capacity reached
the 80% of rated capacity, the
number of cycles completed was
defined as the battery cycle life.

4.6 Bezpecnostni charakteristiky/Safety Characteristics

Technické pozadavky

C. Polozka Technical Testovaci metoda a kroky
No. ltem : Test Methods & Steps
Requirements
1 | Test prebijeni | Zadny vybuch. Zadny a) Standardni nabiti
Overcharge pozar. Zadny unik. Standard charge
Test No explosion. No fire. b) Nabijeni na 4,015V s proudem




No leakage.

125 A;

Charged to 4.015V with 125A
current;

Pozorovano po dobu 1h.
Observe for 1h.

Test
nadmérného
vybiti
Over-discharge
Test

Zadny vybuch. Zadny
pozar. Zadny unik.
No explosion. No fire.
No leakage.

f)

Standardni nabiti

Standard charge

Vybijeni po dobu 90 minut
proudem 125 A;

Discharge for 90min with 125A
current;;

Pozorovano po dobu 1h.
Observe for 1h.

Zkouska
zkratu
Short-circuit
Test

Zadny vybuch. Zadny
pozar. Zadny unik.
No explosion. No fire.
No leakage.

g)
h)

Standardni nabiti

Standard charge

Propojte kladné a zaporné poly
baterie dratem na 10 minut
pfimo. Odpor vnéjsiho vedeni by
mél byt mensi nez 5mQ;
Connect the battery positive and
negative terminals with wire for
10min directly. The resistance of
external line should be less than
5mQ;

Pozorovano po dobu 1h.
Observe for 1h.

Test penetrace
nehtem

Nail

penetration
Test

Zadny vybuch. Zadny
pozar. Zadny unik.
No explosion. No fire.
No leakage.

Standardni nabiti

Standard charge

Proniknéte do baterie ze svislého
sméru pres vnitini desky jehlou
®3mm (thel hrotu jehly je 45° ~
60°. Povrch jehly je Cisty a bez
rzi, vrstvy oxidu a olejové skvrny)
rychlosti (20 £ 5) mm/s (jehla
zustava v baterii).

Penetrate the battery from the
vertical direction throughout the
inside plates with the ®3mm
needle (Angle of the needle tip is
45° ~ 60 °. The surface of the
needle is clean and free of rust,
oxide layer and oil stain) at (20 + 5)
mm/s speed (needle stays in the
battery).

Pozorovano po dobu 1h.

Observe for 1h.

Drtici test
Crushing Test

Zadny vybuch. Zadny
pozar. Zadny unik.

Standardni nabiti
Standard charge




No explosion. No fire.
No leakage.

b)

Podle nasledujicich zkusebnich
podminek:

According to the following test
conditions:

- Smér drceni: Tlak kolmo na
desky baterie.

- Crushing direction: Pressure
perpendicular to the battery plates
- Tvar vytlacovaci desky: Délka
(L) palvalce je vétsi nez velikost
baterie.

- Form of extrusion plate: A semi
cylinder with radius of 75 mm, and
length (L) of the semi cylinder is
larger than size of battery.

- Smér drceni: Tlak svisle ve
smeéru vytlacovaci desky.

- Crushing direction: Press
vertically in the direction of
extrusion plate.

- Uroven stlaéeni: Piestane se
vytlacovat, kdyz napéti dosahne 0
V nebo deformace dosahne 15 %
nebo tlak pfi vytla¢ovani dosahne
100 kN.

- Squeeze level: Stop extrusion
when voltage reaches 0 V or
deformation reaches 15% or
extrusion pressure reaches 100 kN

c) Pozorovano po dobu 1h.
Observe for 1h.
Padovy test Zadny vybuch. Zadny a) Standardni nabiti
Drop Test pozar. Zadny unik. Standard charge
No explosion. No fire. b) Dva terminalni ¢lanky sméruiji z
No leakage. vysky 1,5m dolii na cementovou
podlahu;
Two terminals of cell faces down
from a height of 1.5m onto the
cement floor;
c) Pozorovano po dobu 1h.
Observe for 1h.
Zahtivaci test | Zadny vybuch. Zadny d) Standardni nabiti
Heating Test pozar. Zadny unik. Standard charge
No explosion. No fire. e) Baterie byla umisténa do

No leakage.

teplotniho boxu a teplota boxu se
zvysi z pokojové teploty na 130
°C £ 2 °C rychlosti 5 °C / min a po
udrzeni teploty po dobu 30 minut
se prestane zahrivat;

Battery was placed into the




)

temperature box, and the
temperature box will rise from
room temperature to 130 °C + 2 °C
at the rate of 5 °C / min, and stop
heating after maintaining the
temperature for 30 min;
Pozorovano po dobu 1h.

Observe for 1h.

Ponoreni do
moiské vody
Seawater
immersion

Zadny vybuch. Zadny
pozar. Zadny unik.
No explosion. No fire.
No leakage.

b)

Standardni nabiti

Standard charge

Baterie byla ponorena do 3,5%
roztoku NaCl (hmotnostni zlomek
simulujici slozeni morské vody
pri pokojové teploté) po dobu 2
hodin;

Battery was immersed in 3.5%
NaCl solution (mass fraction,
simulating seawater composition
at room temperature) for 2 h;
Hloubka vody by méla zcela
presahovat vysku baterie;

Water depth should completely
exceed height of the battery;
Pozorovano po dobu 1h.
Observe for 1h.

Teplotni
cyklus
Temperature
cycle

Zadny vybuch. Zadny
pozar. Zadny unik.
No explosion. No fire.
No leakage.

Standardni nabiti

Standard charge

Baterie byla vlozena do
teplotniho boxu a teplota
teplotniho boxu byla nastavena
podle GB, s 5 cykly.

Battery was put into the
temperature box, and temperature
of the temperature box was
adjusted according to GB, with 5
cycles.

Pozorovano po dobu 1h.
Observe for 1h.

10

Nizky
atmosféricky
tlak

Low
atmospheric
pressure

Zadny vybuch. Zadny
pozar. Zadny unik.
No explosion. No fire.
No leakage.

Standardni nabiti

Standard charge

Baterie byla vlozena do
nizkotlaké komory, tlak vzduchu
byl nastaven na 11,6 kPa,
pokojova teplota, stani po dobu 6
hodin.

Battery was put into a
low-pressure chamber, air
pressure was adjusted to 11.6 kPa,
room temperature, standing for 6




hours.
c) Pozorovano po dobu 1h.
Observe for 1h.

11

Tepelné uniky
Thermal
runaway

Zadny vybuch. Zadny
pozar. Zadny unik.
No explosion. No fire.
No leakage.

Topné zarizeni musi byt ploché nebo
tyCové a povrch musi byt pokryt
keramickou, kovovou nebo izolaéni
vrstvou. Pozadavky na vykon topného
zarizeni jsou uvedeny v GB. Topné
zarizeni musi byt v prfimém kontaktu s
baterii. Velikost ohfivaciho zarizeni
nesmi byt vétsi nez ohfivany povrch
zkusebniho predmétu. Teplotni cidlo
kontrolniho bodu musi byt umisténo na
strané vzdalené od vedeni tepla, tj. na
opacné strané topného zafrizeni.

Heating device shall be flat or rod-shaped,
and the surface shall be covered with
ceramic, metal or insulating layer. The
power requirements of the heating device
are shown in GB. The heating device shall
be in direct contact with the battery. The
size of the heating device shall not be
larger than the heated surface of the test
object. The temperature sensor of the
monitoring point shall be arranged on the
side far away from the heat conduction,
that is, the opposite side of the heating
device

a) Baterie byla nabita na 100%SOC,
a nabijena po dobu 12 minut
proudem 1C.

Battery was charged to 100%S0C,
and charged for 12 min with 1C
current continuely.

b) Okamzité spustte ohfivaci
zarfizeni a nepretrzité ohrivejte
zkusebni objekt maximalnim
vykonem;

Start the heating device
immediately and heat the test
object continuously with its
maximum power,

c) Kdyz dojde k nekontrolovanému
zahrati nebo teplota
definovaného monitorovaciho
bodu dosahne 300 °C, zastavte
spousténi a vypnéte ohfivaci
zarizeni.

When out of control heat occurs or
the temperature of the defined
monitoring point reaches 300 °C,




stop triggering and turn off the
heating device.

d) Zda dochazi k tepelnému tniku,
se urcuje podle nasledujicich
bodt:

Whether there is thermal runaway
shall be determined according to
follows:

1. Pokles napéti baterie je
vétsi nez 25 %
pocatecniho napéti.

The voltage drop of the
battery is more than 25%
of the initial voltage.

2. Teplota monitorovaciho
bodu dosahne maximalni
pracovni teploty
stanovené vyrobcem
baterie.

The temperature of the
monitoring point reaches
the maximum working
temperature specified by
the battery manufacturer.

3. Rychlost naristu teploty v
monitorovacim bodé dT
/dt =1 °C /s po dobu delsi
nez 3s.

The temperature rise rate
at the monitoring point dT
/ dt>1°C /s for more than
3s.
Pokud nastanou télesa (1) a (3) nebo
télesa (2) a (3), jedna se o tepelny unik.
Pokud k tepelnému uniku nedojde,
zkouska vyhovuje. Pokud béhem
procesu zahrivani a do 1 h po zahrati
nedojde k pozaru nebo vybuchu, zkouska
vyhovi. VySe uvedeny zavér by mél byt
posouzen na zakladé nahého oc¢ima bez
demontaze zkusebniho vzorku.
When (1) and (3) or (2) and (3) occur,
thermal runaway is determined. If no
thermal runaway occurs, the test passes.
During the heating process and within 1 h
after the heating, if there is no fire or
explosion, the test will pass. The above
conclusion should be judged by naked
eyes without disassembling the test
sample.

Poznamky: Viz GBT38031-2020 Notes: Refer to GBT38031-2020




4.7 Vykon ulozisté/Storage Performance

,Sé) Parametr Specifikace Stav
Parameter Specifications Condition
Obnovitelna kapacita Standardni nabiti na 30 % SOC a skladovani po
] (kratkodobé) ~120Ah dobu 28 dni pri teploté 25 °C.
Restorable capacity - Standard charged to 30% SOC, and storage for
(Short term) 28 days at 25°C

5. Opatreni pro prepravu Precautions for Transportation

Baterie by mély byt zabaleny do krabic pro piepravu, ktera by méla byt provedena ne méné
nez 30 % SOC. Mély by byt také chranény pred vibracemi, narazy, vytlacovanim, slunecnim
zarenim a destém. Mohly by byt dopravovany autem, vlakem, lodi atd. Pokud budou
dodavany letecky, fidte se normami MH/T 1020-2013 pro leteckou prepravu lithiovych
baterii.

The batteries should be packed in boxes for transportation which should be conducted not
less than 30% SOC. They are also should be prevented from vibration, shock, extrusion,
sun-scorched and rain-drenched. It could be delivered by car, train, boat, etc. If it will be
delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium batteries by
air.

6. Opatreni pro skladovani Precautions for Storage

Baterie by mély byt skladovany (déle nez 1 mésic) v Cisté, suché a vétrané mistnosti pfri
okolni teploté -20 °C ~ 25 °C a mély by byt uchovavany mimo dosah Ziravin, zdrojl hofeni a
tepla. Béhem skladovani baterii neprevracejte; je tfeba se vyvarovat mechanickych narazi
a namahani.

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under
ambient temperature of -20°C~25°C, and it should be kept away from caustic material,
combustion source and heat source. Do not turn over battery during storage; mechanical
shock and stress should be avoided.

Pokud jsou baterie delsi dobu nepouzivané, mély by se kazdych Sest mésicii nabijet a
vybijet podle standardniho modelu. Akumulator skladujte ve stavu 10 % ~ 30 % SOC
(rozsah napéti: 3,215V ~ 3,305 V).

If the batteries kept unused for a long time, it should be charged and discharged at the
standard model every six months. Store the battery in the state of 10%~30% SOC (voltage
scope: 3.215V~3.305V).

Pozadavky na teplotu a vlhkost pfi skladovani jsou nasledujici:
The requirements of storage temperature and humidity are as follows:

Standardni skladovaci teplota
Skladovaci teplota Standard Storage Temperature

Qi I +
LIUTAyT TCTTTPCTAturc

-20°C ~ 25°C




Absolutni skladovaci teplota
Absolute Storage Temperature

Kratka doba (do 1 mésice)

20°C ~45°C Short term (within T month)

Skladovaci vihkost
2 Storage Humidity <70%RH

/. Opatreni pro nabijeni Precautions for Charging

7.1 Nabijeci proud/Charging Current

Nabijeci proud by nemél byt vyssi nez maximalni hodnota popsana v této specifikaci.
Pokud je proud vyssi nez doporuceny, mize to zpusobit fadu problémidi, jako je vykon
nabijeni a vybijeni, mechanické vlastnosti a bezpecnost, nebo dokonce vést k prehfati a
uniku.

The charging current should not be higher than the maximum value described in this
specification. If the current is higher than the recommenced one, it could bring about a series
of problems, such as charging and discharging performance, mechanical property and safety,
or even leads to overheat and leakage.

7.2 Nabijeci napéti/Charging Voltage

Nabijeci napéti by nemélo byt vyssi nez maximalni hodnota popsana v této specifikaci.
Pokud je napéti vy$si nez maximalni hodnota, mohlo by to zplsobit fadu problém, jako je
vykon nabijeni a vybijeni, mechanické vlastnosti a bezpe¢nost, nebo dokonce vést k
prehrati a uniku.

The charging voltage should not be higher than the maximum value described in this
specification. If the voltage is higher than the maximum value, it could bring about a series of
problems, such as charging and discharging performance, mechanical property and safety, or
even leads to overheat and leakage.

7.3 Nabijeci teplota/Charging Temperature

Baterie by se méla nabijet pfi absolutni nabijeci teploté 0 °C ~ 60 °C (jak je uvedeno v
tabulce technickych parametri).

The battery should be charged under the absolute charging temperature of 0°C~60°C (As
shown in the technical parameters table).

7.4 Zpétné nabijeni/Reversal charging

Spravné propojte kladné a zaporné svorky baterii. Obracené nabijeni je zakazano. Pri
obracené polarité dojde k poskozeni akumulatoru a miiZe nastat bezpe¢nostni problém.
Properly connect the terminals of positive and negative of the batteries. The reversal charging
is forbidden. If the polarity is reversed, the battery will be damaged and safety problem may
occur.

8. Opatreni pro vybijeni Precautions for Discharging

8.1 Vybijeci proud/Discharging Current

Vybijeci proud by nemél byt vySSi nez maximalni hodnota popsana v této specifikaci. Vybijeni



s vysSim proudem mdze mit za nasledek pokles kapacity a prehrati, dokonce i kouf nebo ¢erny
material vyvrzeny z pouzdra.

The discharging current should not be higher than the maximum value described in this
specification. Discharging with a higher current may result in the capacity fade and
over-heat, even smoke or black material ejected from the case.

8.2 Vybijeci teplota/Discharging Temperature

Baterie by se méla vybijet pfi absolutni vybijeci teploté -30 °C ~ 60 °C (jak je uvedeno v
tabulce technickych parametr).

The battery should be discharged under the absolute discharging temperature of -30°C~60°C
(As shown in the Technical Parameters table).

8.3 Nadmeérné vybijeni/Over discharging

Pri bézném pouzivani by mél byt pouzit systém rizeni baterie, aby se zabranilo
nadmérnému vybijeni. Jakmile dojde k nadmérnému vybiti, baterie se posSkodi nebo miize
dojit k bezpe¢nostnimu problému.

During normal usage, the battery management system should be applied to avoid over
discharging. Once over discharging happens, the battery will be damaged or safety problem
may occur.

Pozornost je tfeba vénovat tomu, Ze baterie mize byt ve stavu nadmérného vybiti z diivodu
samovybijeni béhem dlouhodobého skladovani. Aby se zabranilo nadmérnému vybijeni,
méla by se baterie nabijet podle pevného planu, udrzovat baterii v rozmezi 10 % ~ 30 %
SOC.

What should be paid attention to is that the battery can be in the state of over discharging
because of self-discharging during the long time storage. To avoid over discharging, the
battery should be charged according to a fixed schedule, keep the battery within the 10%~30%
SOC.



9. Upozornéni k provozu baterie Cautions of Battery
Operation

9.1 Pred pouzitim si pozorné prectéte navod a vénujte pozornost
znackam na povrchu baterie./Please read the instructions carefully and
pay attention to the marks on the surface of battery before use.

9.2 Béhem provozu udrzujte ¢lanek mimo dosah zdrojti tepla a ohné.
Nikdy ¢lanek neporazejte, neupoustéjte ani jim neotloukejte./During
operation, please keep the cell away from heat source, fire source. Never
beat, drop or shock the cell.

9.3 Clanek nepajejte pfimo ani jej nepropichujte hfebikem nebo jinym
ostrym predmeétem./Do not directly solder the cell or pierce it with a nail
or other sharp object.

9.4 Neotacejte baterii. Chrante ji pred udery, hazenim, slapanim nebo
ohybanim./Do not turn over battery. Keep it from strike, throw, tread or
bending.

9.5 Abyste se vyhnuli nebezpeci poskozeni baterie, nezplsobujte
zkratovani baterie./Do not make battery short-circuited, in order to avoid
from danger incurring or battery damage.

9.6 Vyrazenou baterii je treba dobre zlikvidovat. Nevhazuijte ji do ohné
ani do vody./Discarded battery should be well disposed. Do not throw it
into the fire or water.

9.7 Tuto baterii Ize pouzivat pouze s uvedenou nabijeckou pro
lithium-iontovou baterii./This battery only can be used with the specified
charger for lithium-ion battery.

9.8 Bezpecnostni opatreni pro konstrukci bateriového boxu/Precautions
for the Design of Battery Box.

e Bateriovy box by mél mit dostateénou mechanickou pevnost, aby se baterie uvnitr
vyhnula mechanickému narazu;
Battery box should have enough mechanical strength to make sure that the battery
inside would avoid mechanical shock;

e Mista uvnitf krabice, ktera slouzi k upevnéni baterii, by neméla mit ostré hrany;
Places inside of the box which are used to fix batteries should not have sharp edges;

e Je tieba pIné zvazit otazku chlazeni bateriového boxu. Pokud dojde k poskozeni
¢lanki nebo baterii prehfatim zplsobenym problémem s tepelnou konstrukci
bateriového boxu, spole¢nost CALB neprebira odpovédnost za takové zajisténi



kvality;

The cooling issue of the battery box should be fully considered. Overheating damages
to cells or batteries caused by battery box thermal design problem, CALB will not
assume responsibility for such quality assurance;

Konstrukce bateriového boxu by méla byt plné zohlednéna, pokud jde o problém
vodotésnosti a prachotésnosti baterie, bateriovy box musi splnovat prislusné
narodni normy pro troven vody a prachu. Poskozeni ¢lanku nebo baterie v disledku
vody, prachu zplisobené problémy (jako je koroze, rez atd.), CALB nepiebira
odpovédnost za takové zajisténi kvality.

Battery box design should be full considered about the battery waterproof and
dustproof problem, battery box must meet the relevant national standards for water
and dust levels. Cell or battery damage due to water, dust problems caused (such as
corrosion, rust, etc.), CALB will not assume responsibility for such quality assurance.

9.9 Propojeni ¢lanki/Connection of the Cells.

Pred pouzitim otrete svorky a pripojnici smirkovym papirem, abyste se ujistili, ze na
nich neni vrstva oxidu; jinak mize dojit ke Spatnému kontaktu, coz miize vést k
nespravné funkci.

Rub the terminals and bus bar with sandpaper before usage to make sure that there
isn't oxide layer; otherwise poor contact may incur which may leads to improper
function.

Pro pripojeni svorek se doporucuje médény material. Pri vybiti baterie na 1c by se
napéti mezi svorkami a pripojnici nemélo snizit o vice nez 3 mV. Tim bylo zajisténo,
Ze nedojde k mimoradnému zahfati baterie v diisledku zvétSeni kontaktniho odporu.
Copper material is suggested to connect the terminals. When the battery was
discharged at 1c, the voltage between the terminals and bus bar should not reduced
more than 3mV. It ensured that exceptional heat did not occur to the battery because
of the augment of contacting resistance.

K pripojeni svorek se pouziva exkluzivni klic.

Exclusive spanner is used to connect terminals.

9.10 Aplikace systému fizeni baterii (BMS)/Applications of Battery
Management System (BMS).

Zakaznici by méli nakonfigurovat systém BMS, ktery slouzi k prisnému monitorovani,
spravé a ochrané.

Customers should configure a BMS which is used for strictly monitoring, management and
protection.

Zakaznici by méli mit podrobny navrh BMS, posoudit funkce systému, ramce,
systémova data, format a dalSi souvisejici informace a vytvorit soubor pro spravu
baterii. Navrh nebo ramec BMS musi byt zménén se souhlasem, aby neovlivnil
vykon baterie.

Customers should have a detailed design of BMS, assess system features,
frameworks, system data, format and other related information, and establish battery
management file.

Konstrukce nebo ramec BMS musi byt zménén s povolenim, aby nedoslo k ovlivnéni
vykonu baterie.

The design or framework of BMS must be changed with permission, so as not to affect
the performance of battery.

Zakaznici by méli uchovavat kompletni tidaje o provozu baterie jako referenci
oddéleni odpovédnosti za kvalitu vyrobku. Bez tplnych tdaji o monitorovani
provozu baterie béhem doby pouzivani systému neprebira CALB odpovédnost za



zajisténi kvality.

Customers should keep a complete battery operation monitoring data as the reference
of responsibility division for product quality. Without complete battery operation
monitoring data within system usage period, CALB will not assume responsibility for
such quality assurance.

Vyhnéte se stavu nadmérného vybiti. Pokud je napéti baterie nizsi nez 2,0 V, mize
dojit k trvalému poskozeni vnitini baterie, nyni odpovédnost za kvalitu vyrobku
CALB selhani. Kdyz je mezni vybijeci napéti nizsi nez 2,8 V, spotreba energie ve
vnitfnim systému se minimalizuje a prodlouzi se doba spanku pred nabijenim.
Zakaznici musi naucit uzivatele dobijet v co nejkratsi dobé, aby se baterie nedostala
do stavu nadmérného vybiti.

Avoid over-discharge state. When the battery voltage is lower than 2.0V, the internal
battery may suffer permanent damage, now the quality assurance responsibilities of
the product of CALB failure. When the discharge cut-off voltage is lower than 2.8V, the
energy consumption in the internal system minimize and prolong sleep time before
recharging. Customers need to train users to re-charge in the shortest time, to prevent
the battery into the over-discharge state.

Nabijeni pfi nizké teploté je v této specifikaci zakazano (v€etné standardniho
nabijeni, rychlého nabijeni, nouzového nabijeni a regeneracniho nabijeni), jinak
muzZe dojit ke snizeni kapacity. Systém fizeni baterie by mél zajistit, aby ¢lanek
pracoval v souladu s teplotnim protokolem (viz oddil 4.2 a 4.3); v opacném pripadé
CALB neprebira odpovédnost za zajisténi kvality.

Charging at low temperature is forbidden in this specification (including standard
charge, fast charge, emergency charge and regenerative charge), or it may reduce the
capacity. Battery management system should ensure the cell operating according to
the temperature protocol (refer to section 4.2 and 4.3); otherwise the CALB does not
assume responsibility for quality assurance

9.11 Ohledné udrzby se ridte priruckou pro instalaci a udrzbu
lithium-iontové baterie CALB/Refer to CALB Lithium-ion Battery
Installation and Maintenance Manual for maintenance

10. Nouzova opatreni Emergency Treatment

Pokud dojde k tuniku elektrolytu a elektrolyt se dostane do oci, vyplachnéte je Cistou
vodou a misto tieni oCi se nechte okamzité osetfit v nemocnici, jinak by mohlo dojit
k poranéni oci;

If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them
out with clear water and get a treatment in the hospital immediately instead of rubbing
eyes, or the eyes may get hurt;

Pokud se béhem pouzivani a skladovani objevi zvlastni zapach, teplo, zména barvy
a deformace nebo jiné abnormality, okamzité odpojte baterii od napajeni. Pokud se
povrch ¢lanku zahreje na vysokou teplotu, vyjméte jej ze zarizeni nebo nabijecky az
po vychladnuti;

During the usage and storage process, if any peculiar smell, heat, color changing and
deformation or any other abnormal occur to the battery, please cut off the power



immediately. If the cell surface has got high temperature, please remove it from the
device or charger after it gets cool;

e V extrémnich podminkach nedojde k vybuchu, ale baterie miiZze koufit, v této situaci
by mél byt ¢clanek izolovan od vzduchu jakymikoliv opatfenimi kromé pouziti vody,
napriklad zasypanim piskem nebo pouzitim hasiciho pfistroje s oxidem uhli¢itym,
hasiciho pristroje se suchym praskem. Po rozptyleni koure by mél byt ¢lanek
oSetren.

Explosion will not occur under extreme conditions, but the battery may smoke, for this
situation the cell should be isolated from air by any measures except using water, such
as covering with sand, or using carbon dioxide fire extinguisher, dry powder fire
extinguisher. The cell should be treated after smoke dispersing.

11. Ostatni Others

Pokud existuji polozky, které nejsou uvedeny v této specifikaci, kontaktujte prosim nasi
spolecnost. Pri aktualizaci verze specifikace nebude spolecnost vydavat samostatné
oznameni.

If there are any items not mentioned in this specification, please contact our company. When
the version of the specification is updated, the Company will not issue a separate notice.



