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Warning and general conditions EN

These instructions contain basic information and guidance to be noted and followed during operation and maintenance and
must be read by all users.
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e Observe these Instructions and keep them located near the battery for future reference.

e Work on the battery should only be carried out by qualified per onnel

e Do not dispose of the batteries in a fi e

e Do not smoke

e While working on batteries, wear protective eye-glasses and clothing

e Explosion and fi e hazard. Avoid short circuits

e Avoid electrostatic charges and discharges/sparks

e Caution - parts of the battery may dissipate high currents. Be careful when connecting and handling cables

e Lithium-ion batteries are heavy. Make sure they are installed securely

e Handle with care, the batteries are sensitive to mechanical shock

e Do not lift or pull up on the poles

e Do not wear any metallic items such as watches, bracelets, et cetera

e Never try to open the battery

e If the battery housing is damaged, any direct contact with the materials can be dangerous

e To be prepared for an emergency case the Instruction for Safe Handling of Lithium Batteries shall be read and understood

e Use certified insulated safety tools for installation. Any work procedures and tools used should be in compliance to EN 60900 or similar standard
e Charging the Li-ion battery after it has been discharged below the cut-off voltage or if the Li-ion battery is damage

or taking it over the nominal charge then the Li-ion battery can release a harmful mixture of gasses

e Keep children away from batteries

e Battery may require recycling in accordance with local legislation

e Contact dealer or regulatory authorities for further information

e Spent Li-ion batteries MUST be returned to Li-ion battery collection points
e DO NOT dispose of the battery in normal waste
e DO NOT return Li-ion batteries together with Lead Acid batteries

e Keep the battery dry

e Pressure washing not allowed



1.

1.1 General recommendation

Each person given the task of operating or maintaining the battery must have read and understood the instructions. Only qualified
personnel should install the batteries. Knowledge of the contents of the installation and user manual is a fundamental requirement to

protect people from danger, to avoid errors and to operate the system safely and fault-free.

1.2 Installation / Operation
e For the first use, befo e connecting the battery packs to your equipment fully charge the battery (see section 2), this will put
battery in good SOC and will calibrate SOC calculation from BMS
® The operating conditions given in the product documentation must be observed
e The battery contains a BMS with integrated protection and with the capability to disconnect all battery power resulting in 0 V and 0 A
e A battery which gets disconnected by BMS during use can lead to immediate loss of function for connected equipment.
Do not install or use in systems where sudden loss of battery power may lead to dangerous situations or result in malfunction or
damage of connected equipment
e The battery is intended for equipment use only. Do not use for starting power (engine crank) or other similar applications

e |f the battery is damaged, deformed, abnormally hot or emits an odor, please cut off the power immediately and stop using it an
contact your local dealer

1.3 Battery Maintenance

Li-ion charger is recommended to be used. If using any other charger it must respect the charging requirements of the battery
Depending on battery type, if the battery voltage is lower than 10V /20 V / 30 V the BMS will disconnect (over discharge protection)
and enter sleep mode to protect the battery from further discharge. Apply charging voltage to wake up BMS and recharge battery
immediately

The user should verify the condition of all external cables and connections prior to each operation
Before carrying out any inspection of cables the battery must be disconnected from the application and the charger

1.4 Storage conditions

e Disconnect all loads from the battery before storage

e |n case of long term storage (>6 months), battery must be kept dry and frost free. Storage temperature 15 — 35 °C, recommended
storage humidity 5 ~ 75%

e In case of long term storage (>6 months), maintain battery state of charge (SOC) close to 50% by maintenance charge every
6 months. For seasonal storage (up to 6 months) charge the battery to above 50% SOC before disconnecting

e Suggested storage temperatures up to 1 month -20°C ~ 50°C, up to 3 months -10°C ~ 45°C
e |f battery need to be stored for prolonged time (e.g. for winter), recharge them upfront and check battery open circuit voltage, OCV
(voltage at total rest, ideally with nothing connected to battery terminals) regularly every 3 months

e In case OCV >12.6 V battery state of charge is above 10% and can be considered OK. Below 12.6 V battery should be charged. At
10.5V the low voltage protection is triggered

e To recharge, use approved Li-ion charger or other Li-ion battery charger (lithium iron phosphate, LFP) fulfilling cha ger specifications
as described in this manual. o recharge a battery in low voltage protection mode, the charger must be able to start charging from 0
V.Make sure the charger is capable of activating also when battery voltage is 0 V (e.g. use power supply function, automatic starting
function, or similar setting). Note that some chargers do not have this capability and will not be able to «wake up» a Li-ion battery
from low voltage protection, refer to charger manual for details and use a diffe ent charger if required



2. Recomendations

2.1 Heater specification

The batteries can be equipped with a heater (see battery specifications) and can be charged from -20°C to 45°C. When
connecting at -20°C and above the power will be used by the heater to warm the battery (about 1°C ~3mns) until -2°C. Then the
charger will start to charge the battery. Heater will turn off when the module reaches +5°C

2.2 Discharge recommendations

Do not exceed below current levels for discharging the battery. If fully discharged (0% SOC or low voltage disconnect by BMS)
recharge without delay. Never leave the battery in a fully discharged state

Currents higher than maximum allowed MUST BE AVOIDED since may shorten battery life or lead to premature failure, and may
damage the connected equipment if BMS protection occurs

2.3 Charge recommendations

For maximum long term performance and endurance of the battery the standard charge method should be used. Never charge
the battery with voltages or currents above the MAX levels as listed in battery specifications

2.3.1 Standard charge

The standard charge method is CC-CV using the current and voltage levels as listed below. Maximum current indicated in
batteries specifications

The charging should be ended or continue with float charge voltage when cut-off is reached. It is not recommended to maintain
the voltage above float charge level when the battery is fully charged

2.3.2 Charging voltage ranges

Voltages higher than maximum allowed MUST BE AVOIDED since they may shorten battery life or lead to
premature failure, and may damage the connected equipment if BMS protection triggered.
The higher end of the range is recommended to ensure full utilization of the battery capacity

2.3.3 Charging current ranges

Do not exceed below current limits for recharging the battery

C-rate, current (A) as a factor of rated capacity (Ah), recommended charging current about 0,2C (see battery specifications)
Maximum allowed current (A) not recommended

Currents higher than maximum allowed MUST BE AVOIDED since it may shorten battery life or lead to premature failure, and may
damage the connected equipment if BMS protection is triggered



3. BMS - Battery Management Systema

The battery is equipped with an advanced integrated electronic Battery Management System, BMS. The BMS monitors the state of
the battery by measuring voltages, temperatures and the electrical current in and out of the battery. The BMS performs balancing
of the battery cells inside the battery and operates the heater (for applicable products). Battery models with Bluetooth allow the
user to receive information of the battery status from the BMS

BMS has a self-learning and SOC calibration function. Calibration needs to charge the battery to 100% SOC

SOC on the mobile Application is calculated by the BMS. The BMS has self-power consumption, when battery is left in storage, due
to energy consumption from electronics, this calculation may become inaccurate. Make a full charge to the battery to get accurate
data

3.1 BMS integrated protection

To protect or minimize damage to the battery from abuse situations there are built-in protection limits for voltage, temperature and
current. Systematic or intentional triggering of the BMS protection must be avoided and may cause permanent damage to the
battery

When BMS low voltage protection is triggered, battery must be “waken up” by the use of a proper charger (w/o voltage sensing),
and charged to 100% to calibrate BMS and get accurate SoC calculation

WARNING! If the battery is used outside the permitted ranges the BMS will enter protection mode and trigger an electronic dis-
connect of the battery. Disconnection by the BMS results in sudden loss of battery power and may lead to total loss of function for

connected equipment
3.1.1 BMS protection levels
For correct operation refer to recommendations and ranges (voltage, current, temperature) for charge and discharge

BMS protection modes

BMS protection indicative modes are listed below including trigger, release and possible or required action to restore battery to
normal state. Triggered protection will be communicated via Bluetooth for batteries with this function

Any cell >3.75V Cell(s) <3.60 V
Battery* >15.0V (12 V) Battery* <14.4V (12 V) Allow to rest or apply

Over charge / Over voltage  gaory* 530.0/45.0 V (24/36 V) Battery* <28.8/43.2 V/ (24/36 V) discharge to battery

Any cell < 2.50 V Cell(s) >2.80 V
Over discharge / Battery* <10.0 (12 V) Battery* >11.2V (12 V)
Under voltage** Battery* <20.0/30.0 V (24/36 V) Battery* >22.4/33.6 V (24/36 )  APPly charge to battery

Exceeding charging current
ranges, see levels for Automatic release, Allow to rest or apply
specific battery model in time-out up to 1 minute discharge to battery
specifications

Over current charging

Exceeding discharging
current ranges, see levels for Automatic release, Allow to rest or apply charge
specific battery model time-out up to 1 minute to battery
in specifications

Temperature above allowed
range, see levels for specific

Over current discharging

Temperature within range

Over temperature battery model (~5 °C margin) Allow battery to cool down
in specifications
Temperature below allowed T t ithi
" range, see levels for specific Hizsranhe vla il B E Allow battery to heat up
Under temperature battery model (~5 °C margin) Apply charge to activate
in specifications heater

*Battery voltages are indicative only. Protection is triggered and released by cell voltages
**Note that Bluetooth connection will be disabled while over discharge protection trigger is active

***Batteries with heater will prohibit charge if temperature is too low (<0°C) and utilize charging current to heat up the battery. Charging of
the battery will commence automatically once battery is sufficiently heated

NOTE: BMS protection level is approximate and in different batteries can be can by another ( see batteries specifications)



4. Battery installation / connection

4.1 Battery orientation

Install the battery in an upright position only. Never upside down or on the sides. Incorrect orientation may lead to premature failure or pose a

safety risk '

4.2 Battery Installation

e Do not install the battery in a place where it is exposed to direct sunlight or sources of heat (e.g. engine compartments, engine
exhaust systems, electrical/hydraulic pumps or any other device which generates heat under normal or exceptional operating
conditions)

e Keep any flammable material away f om the battery and its connected loads or chargers

e Do not install in compartments with zero clearance, always leave space around the battery for ventilation and cooling
e | j-ion batteries must always be kept in a well ventilated, dry, clean and dust-free environment

e Never expose the battery to fi e or extreme heat

o Keep the battery dry and clean from dirt

e Battery surface should be cleaned with a soft, dry cloth made of non-electro conductive material

e Under no circumstances should liquids, cleaning agents or solvents be used to clean a battery
4.3 Precautions for battery serial connection

e Check battery specifications and if serial connection is possible for a specific battery model
e Maximum number of batteries that can be connected in series is listed in specifications
e The batteries connected in series must be of the same model, voltage and preferably from the same batch

e Before connecting batteries in series all batteries must be fully charged

4.4 Precautions for battery parallel connection

e Check battery specifications and if parallel connection is possible for a specific battery model

e Maximum number of batteries in parallel is listed in specifications

e The batteries connected in parallel should be of the same model, voltage and preferably from the same batch
e Ensure that all parallel wires are identical (length, section and insulation)

e Before connecting batteries in parallel all batteries must be fully charged

5. Wireless communication

The batteries equipped with Bluetooth can be monitored with a mobile phone using the Application. Features that can be
monitored in the app include: battery voltage, current, state of charge, temperature, cycle count and alarms (see battery
specifications). The Mobile Application can be downloaded from App Store (i0S) and Google Play (Android)

6. Instructions for safe handling

6.1 Leaking Batteries
e |f a battery leaks liquid, avoid contact with the leaking liquid or gas. If exposed to the leaking substance, immediately perform
the actions described below:

e |Inhalation: Evacuate the contaminated area, and seek medical attention
e Contact with eyes: Rinse eyes with flowing water for 15 minutes, and seek medical attention
e Contact with skin: Wash the affected area thoroughly with soap and water, and seek medical attention

e |ngestion: Induce vomiting, and seek medical attention



6.2 Fire
e Use CO2, Dry Powder or Foam extinguisher if available
e Use copious amounts of water or sand to cover the battery if available

e |f possible and safe to do so, move the battery pack to a safe area

6.3 Damaged Batteries
Damaged batteries may be dangerous and must be handled carefully. If a battery is damaged do not use it and contact your

local dealer

6.4 Transportation
During transportation, the battery should be handled with care and should not be subjected to severe impact. During transporta-
tion, severe bumps and shaking should be avoided, and moisture, rain and long-term exposure to the sun should be avoided

7.

7.1 General statements
e Before installation read quick user guide, check operating specifications, BMS p otection modes and release conditions

e The integrated BMS protection in the battery can disable the battery function if the battery is used outside allowed operating
conditions. to the BMS section in the User Guide for further information

e |f there is any issue with the battery function, check if there is any alarm reported in the APP. Note that triggered over discharge
protection also deactivates Bluetooth and connection to the APP will not be available

e For battery failure analysis, disconnect the battery from the application, e.g. equipment, charger, etc

e \WWhen checking the battery voltage the battery must be disconnected from any equipment for accurate measurement
Use a voltmeter or multimeter (DC voltage, recommended range 0-20V or 0-100V depending on battery voltage) 14V, 36V, 48V

« If the voltage is below 10.5 V (+0.5 V) you will not be able to read APP, refer to point 1 below

- If voltage is above 10.5 V (+0.5 V) refer to points 2, 3, 4 and 5 below

7.2 Voltage issue

e The battery voltage on the terminals is 0 V

« The battery may have internal open circuit by triggered BMS protection. Check if there are any alarms in the APP. Note that
triggered over discharge protection also deactivates Bluetooth and connection to the APP will not be available

+ Charge the battery if there are no alarms in the APP or if the APP is unavailable. Note that some chargers will not activate if the
battery voltage is too low - make sure the charger can supply power even if the battery is at 0 V. Recommended to use Li-ion
charger

+ In case of no voltage output on the terminals also after above steps including attempting to charge the battery it needs further
investigation contact dealer

e The battery voltage on the terminals is >0 Vto 10 V
« The battery may have internal open circuit by triggered BMS protection. See above points for 0 V output

« Battery voltage around 10 V: While this is a very low voltage it is normal but at the limit of low voltage protection by the BMS, at this
voltage the battery is fully discharged. Batteries should never sit at a fully discharge state — recharge the battery without delay

7. Notifications in “systems info” menu in the APP (only for batteries with "Bluetooth")
e |f there is any issue with the battery, check the “systems info” menu in the app to see if there is any notification. Refresh the tab to
make sure it is updated

e |f BMS protection is triggered a notification is displayed in the “systems info” menu in he APP. The notification will stay until the
condition triggering the BMS protection is restored to normal

e Notifications will remain until the battery is used. Recharge the battery and restart the APP if the notification is still present even after
the condition triggering the BMS protection is restored to normal

e |n case there notification remains after following above points or if there is no notification in the APP on your issue contact dealer

7.4 On “advanced information”
e To access to alarms page, enter code (batteries specifications)

e Check alarms and then refer to user guide for alarms release conditions

e |n case of low voltage over discharge protection is triggered there is no communication to the mobile APP. The battery must be
recharged to activate the Bluetooth function again
e For High temperature, both discharge and charge will trig off, this is normal

e To change the name of a battery in the app use, enter code (battery specifications). Note that it may take some time after name
change until the name is updated in the App, try to disconnect and reconnect to the battery if the name is not updated in the App7
after a name change



7.5 Bluetooth issue (only for batteries with Bluetooth )

e (Pre-conditions: Battery voltage as measured on the battery terminals should be > 10.6V) Recharge the battery to restore any
low voltage protection that might deactivate the Bluetooth function

e The APP does not connect to the battery
« Make sure Bluetooth is enabled on the mobile phone and that the battery is not too far away
- If problem remains try to delete and re-install the APP

« Remove or turn off any other Bluetooth equipment or other sou ces of potential interference 2.4 GHz such as Wi-Fi that may
interfere with the signal

- If possible try to connect to another battery or use another mobile phone to install the APP

* In case the problem persists contact dealer

7.6 Heating system (only for natteries with heating system)

e Pre-condition: Battery temperature below 0 °C and above -20 °C to be below for the heater to start working and the charger
to start charging the battery)

« At temperatures above 0 °C (+3 °C) the battery will accept charge and the heater will not activate
« At temperatures below -20 °C (+3 °C) the battery will be fully disabled and the heater will not activate
+ Check that there are no other alarms of BMS protection triggered in the APP
e |f the battery does not accept charge when temperature is in the range -20 °C to 0 °C
+ Check the battery temperature in the APP to confirm that it is within the range whe e the heater is active
« Check that the charger is active and can supply charging voltage and current

* In case of not visible charge or temperature increase from the APP contact dealer
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Siose instrukcijose yra pagrindiné informacija ir nurodymai i kuriuos reikia atkreipti démes;j ir jy laikytis atliekant eksploatacija ir

technine prieziura, jas turi perskaityti visi naudotojai.

o Laikykités Siy instrukcijy ir laikykite jas Salia akumuliatoriaus, kad galétuméte pasinaudoti ateityje

e Darbus su akumuliatoriumi gali atlikti tik kvalifikuoti darbuotojai

e Nemeskite akumuliatoriy j ugnj

o Nerukykite

e Dirbdami su akumuliatoriais dévékite apsauginius akinius ir apsauginius drabuzius

e Sprogimo ir gaisro pavojus. Venkite trumpujy jungimy

e Venkite elektrostatiniy kraviy ir iSkrovy / kibirk$¢iy

e Atsargiai - kai kurios akumuliatoriy dalys gali iSskirti dideles sroves. Bukite atsargus jungdami ir tvarkydami laidus

e Licio jony akumuliatoriai yra sunkus. Jsitikinkite, kad jie yra saugiai sumontuoti

>P>PO®

o Elkités atsargiai, akumuliatoriai jautris mechaniniams smuagiams

o Nekelkite ir netraukite uz gnybty

e Nedévékite metaliniy daikty, pvz., laikrodziy, apyrankiy ir kt

e Niekada nebandykite atidaryti akumuliatoriaus.

e Jei akumuliatoriaus korpusas yra pazeistas, bet koks tiesioginis kontaktas su medziagomis sukelti suzalojima

e Kad butuméte pasiruosSe ekstremaliam atvejui, turite perskaityti ir suprasti Saugaus naudojimo su li¢io baterijomis instrukcija

e Montuodami naudokite sertifikuotus izoliuotus saugos jrankius. Visos naudojamos darbo proceduros ir jrankiai turi atitikti EN 60900 ar
panasy standarta

e Lic¢io jony akumuliatoriaus jkrovimas, kai jis iSsikrové Zemiau ribinés jtampos arba jei li¢io jony akumuliatorius yra pazZeistas arba perémus
nominaly jkrova, jis gali iSskirti kenksminga dujy misinj

e Saugokite akumuliatorius nuo vaiky

e Akumuliatoriy gali reikéti perdirbti pagal vietinius jstatymus

e Norédami gauti daugiau informacijos, susisiekite su pardavéju arba reguliavimo institucijomis

e |Snaudotus li¢io jony akumuliatorius PRIVALOMA grazinti j li€io jony akumuliatoriy surinkimo punktus

o NEISMESKITE akumuliatoriaus j jprastas atliekas

>q

e NEGRAZINKITE li¢io jony akumuliatoriy kartu su $vino rigsties akumuliatoriais

sl

e Laikykite akumuliatoriy sausa

>

e Plovimas su slégiu neleidziamas




1. Saugumas

1.1 Pagrindinés rekomendacijos

Kiekvienas asmuo, kuriam pavesta eksploatuoti arba priziGréti akumuliatoriy, turi perskaityti ir suprasti instrukcijas. Akumuliatorius gali
montuoti tik kvalifikuotas personalas. Montavimo ir vartotojo vadovo turinio iS§manymas yra esminis reikalavimas siekiant apsaugoti
Zmones nuo pavojy, iSvengti klaidy ir saugiai bei be klaidy valdyti sistema.

1.2 Montavimas / eksploatavimas
e Pirma karta naudojant, prie$ prijungdami akumuliatoriy blokus prie jrangos, visiSkai jkraukite akumuliatoriy, jis bus jjungtas j gera
SOC ir sukalibruos SOC skaiciavima pagal BMS.

e Btina laikytis gaminio dokumentacijoje nurodyty eksploatavimo salygy
e Akumuliatoriuje yra BMS su integruota apsauga ir galimybe atjungti visg akumuliatoriaus maitinima, kai jtampa yra 0V ir 0A
e Akumuliatorius, kurj naudojant BMS atjungia, gali i§ karto netekti prijungtos jrangos funkcijos

¢ Nemontuokite ir nenaudokite sistemose, kuriose staigus akumuliatoriaus energijos praradimas gali sukelti pavojingy situacijy
arba sukelti gedimg arba sugadinti prijungta jranga

e Akumuliatorius skirta tik jrangai. Nenaudokite variklio uzvedimui ar kitoms panadioms reikméms

e Jei akumuliatorius yra pazeistas, deformuotas, nejprastai karstas arba skleidzia kvapg, nedelsdami atjunkite maitinimag ir
nustokite naudoti, susisiekite su vietiniu pardaveju

1.3 Akumuliatoriaus prieziura
Rekomenduojama naudoti licio jony jkroviklj. Jei naudojate kitg jkroviklj, jis turl atitikti akumuliatoriaus jkrovimo reikalavimus

Priklausomai nuo akumuliatoriaus tipo, jei akumuliatoriaus jtampa yra mazesne nei 10V / 20V / 30V, BMS atsijungs (apsauga nuo per didelio
iSkrovimo) ir pereis miego rezimu, kad apsaugoty akumuliatoriy nuo tolesnio issikrovimo. Jjunkite jkrovimo jtampag, kad pazadintuméte BMS ir
nedelsdami jkraukite akumuliatoriy

Pries kiekvieng operacija naudotojas turi patikrinti visy isoriniy kabeliy ir jungciy bikle
Pries atliekant bet kokius kabeliy patikrinimus, akumuliatorius turi bati afjungtas nuo programaos ir jkroviklio
1.4 Laikymo salygos

e Prie§ sandeliuodami atjunkite visa jtranga nuo akumuliatoriaus

e |lgai sandéliuojant (>6 mén.), akumuliatorius turi bati sausas ir neuzsales. Laikymo temperatara 15 — 35 °C, rekomenduojama
laikymo drégmé 5 ~ 75 %

¢ |lgalaikio saugojimo atveju (>6 meén.), palaikykite baterijos jkrovos buseng (SOC) beveik 50 %, kiekvieng kartg jkraunant atliekant
technine prieziarg kas 6 ménesius

e Sezoniniam saugojimui (iki 6 menesiy) prie$ atjungdami jkraukite akumuliatoriy iki daugiau nei 50 % SOC
o Rekomenduojama laikymo temperatara iki 1 ménesio -20°C ~ 50°C, iki 3 ménesiy -10°C ~ 45°C

e Jei akumuliatoriy reikia laikyti ilga laika (pvz., ziema), jkraukite juos i§ anksto ir reguliariai kas 3 ménesius patikrinkite
akumuliatoriaus atviros grandinés jtampag, OCV (jtampa visiSkoje ramybés basenoje, idealiu atveju nieko neprijungus prie
akumuliatoriaus gnybty).

e Jei OCV >12,6V akumuliatoriaus jkrovos blsena virSija 10% laikoma gerai. Jeigu jkrauta maziau nei 12,6V reikalinga jkrauti.
Esant 10,5V jtampai suveikia zemos jtampos apsauga

e Noredami jkrauti, naudokite patvirtintg li¢io jony jkroviklj arba kitg licio jony akumuliatoriaus jkroviklj (li¢io gelezies fosfatg, LFP),
atitinkantj jkroviklio specifikacijas, aprasytas Siame vadove. |kraukite akumuliatoriy zemos jtampos apsaugos rezimu, jkroviklis
turi pradéti krauti nuo 0OV. ]sitikinkite, kad jkroviklis gali jsijungti ir tada, kai akumuliatoriaus jtampa yra OV (pvz., naudokite
maitinimo funkcijg, automatinio paleidimo funkcija ar pan. nustatymas). Atminkite, kad kai kurie jkrovikliai neturi Sios galimybés ir
negalées ,pazadinti” liCio jony akumuliatoriaus nuo apsaugos nuo zemos jtampos. I§samig informacija rasite jkroviklio vadove ir,
jei reikia, naudokite kitg jkroviklj
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2. Rekomendacijos

2.1 Sildytuvo specifikacija

Akumuliatoriai gali bati su Sildytuvu (zr. akumuliatoriaus specifikacijas) ir gali bati jkraunami nuo -20°C iki 45°C. Prijungus -20°C ir
aukstesneje temperaturoje, Sildytuvas naudos maitinima, kad pasildyty akumuliatoriy (apie 1°C ~ 3 min.) iki -2°C. Tada jkroviklis
pradeés krauti akumuliatoriy. Sildytuvas i$sijungs, kai pasieks +5°C

2.2 ISkrovimo rekomendacijos

Akumuliatoriaus i§sikrovimo metu nevirSykite rekomenduojamy sroves lygiy. Jei akumuliatorius visiskai iSsikroves (0% SOC arba

dél zemos jtampos atjungtas BMS), nedelsdami jkraukite. Niekada nepalikite akumuliatoriaus visiSkai i8sikrovusio.

Sroviy, virijanciy didziausia leisting, BUTINA VENGTI, nes tai gali sutrumpinti baterijos veikimo laika, sukelti ankstyva gedima ir
sugadinti prijungta jranga kai suveikia BMS apsauga

2.3 |krovimo rekomendacijos

Norint uztikrinti maksimaly ilgalaikj akumuliatoriaus veikima ir patvaruma, reikia naudoti standartinj jkrovimo metoda. Niekada
nekraukite akumuliatoriaus esant jtampai ar srovéems, virSijancioms akumuliatoriaus specifikacijose nurodyta lygi

2.3.1 Standatinis jkrovimas

Standartinis jkrovimo budas yra CC-CV, naudojant toliau nurodytus srovés ir jtampos lygius. DidZiausia srove nurodyta baterijy
specifikacijose

Pasiekus ribg, jkrovimas turi bati baigtas arba tesiamas naudojant palaikancig jkrovimo jtampa. Nerekomenduojama iSlaikyti
itampos, virSijancios palaikancio jkrovimo lygj, kai akumuliatorius yra visiskai jkrautas

2.3.2 Jkrovimo jtampos diapazonai

BUTINA VENGTI auk&tesnés nei maksimaliai leistinos jtampos, nes dél to gali sutrumpéti baterijos veikimo laikas arba jvykti
prieslaikinis gedimas ir gali sugadinti prijungta jranga, jei suveikia BMS apsauga

Siekiant uztikrinti visiSska akumuliatoriaus talpos iSnaudojima, rekomenduojama naudoti auk$tesne diapazono dal;

2.3.3 Jkrovimo srovés diapazonai

Akumuliatoriaus jkrovimui nevirsykite leistinos srovés ribos

C sparta, srové (A) kaip vardinés talpos (Ah) koeficientas. Rekomenduojama jkrovimo srove apie 0,2C (ziuréti specifikacijose)
DidZiausia leistina srové (A) nerekomenduojama

BUTINA VENGTI sroviy, virSijanciy didziausia leisting, nes tai gali sutrumpinti baterijos veikimo laika arba sukelti ankstyva gedimag
ir gali sugadinti prijungta jranga, jei suveikia BMS apsauga
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3. BMS - Battery Management Systema - Akumuliatoriaus Valdymo Sistema

Akumuliatorius apripintas pazangia integruota elektronine baterijy valdymo sistera BMS. BMS stebi akumuliatoriaus blseng, matuodamas
jtampa, temperatCrg ir elektros srove akumuliatoriuje ir i$ jo. BMS atlieka akumuliatoriaus elementy balansavima akumuliatoriaus viduje ir valdo
Sildytuva (turintiems gaminiams). Akumuliatoriy modeliai su Bluetooth leidZia vartotojui gauti informacija apie baterijos blseng is BMS

BMS turi savarankisko mokymosi ir SOC kalibravimo funkcija. Kalibruojant reikia jkrauti akumuliatoriy iki 100 % SOC

SOC mobiliojoje programoje apskaiciuoja BMS. BMS turi savaimin] energijos suvartojimg, kai akumuliatorius paliekamas saugykloje, dél
elektros energijos suvartojimo i$ elektronikos Sis skaiCiavimas gali tapti netikslus. VisiSkai jkraukite akumuliatoriy, kad gautumeéte tikslius
duomenis

3.1 BMS integruota apsauga

Siekiant apsaugoti arba sumazinti akumuliatoriaus 7alg nuo nenumatyty situacijy yra jmontuotos jtampos, temperattros ir sroves apsaugos
ribos. Reikia vengti sistemingo ar tycinio BMS apsaugos jjungimo, nes tai gali negriztamai sugadinti akumuliatoriy

Kai suveikia BMS zemos jtampos apsauga, akumuliatorius turi bati ,pazadinamas" naudojant tinkama jkrovikl (be jtampos jutiklio) ir jkrautas iki
100%, kad buty sukalibruotas BMS ir gautas tikslus SoC skaiciavimas

|SPEJIMAS! Jei akumuliatorius naudojamas u? leistiny diapazony riby, BMS perels | apsaugos rezima ir suaktyvins elektronin akumuliatoriaus
atjungima. Afjungus BMS, staiga prarandama akumuliatoriaus energija ir gali visiSkai neveikti prijungtos jrangos funkcija.

3.1.1 BMS apsaugos lygiai
Norédami tinkamai veikti, Zr. soecifikacijose pateiktas rekomendacijas ir jkrovimo ir iSkrovimo diapazonus (jtampa, srove, temperatdra)
3.1.2 BMS apsaugos rezimai

Zemiau pateikiami BMS orientaciniai apsaugos rezimai, jskaitant paleidima, atleidima ir galimus arba bitinus veiksmus, kad bty atkurta
normali akumuliatoriaus busena. Suaktyvinta apsauga bus perduodama per ,Bluetooth” akumuliatoriams su Sia funkcija

Kiekviena celé >3.75V Celé(s) <3.60V
Akumuliatorius* >15.0V (12V) Akumuliatorius* <14.4V (12V) Leiskite pailseti arba
Per dlde.|IS !I.(r'OVlmaS Akumuliatorius* Akumuliatorius* K 'fnkrﬁutt' fi
/ per didelé jtampa >30.0/45.0V (24/36V) <28.8/43.2V (24/36V) akumufiatoriy
Kiekviena celé < 2.50V Celé(s) >2.80V
Per didelé igkrova Akumuliatorius* <10.0 (12V)  Akumuliatorius* >11.2V (12V) . . ;
/ per maza jtampa** Akumuliatorius* Akumuliatorius* Lo 88 L S
<20.0/30.0V (24/36V) >22.4/33.6V (24/36V)
VirSijus jkrovimo srovés iaki leati
Ikrovimas per didele srove  diapazonus, Zr. konkretaus  Automatinis paleidimas, Lelsmt%l?rae;ljt?tl arba
akumuliatoriaus modelio laikas iki 1 minutés

specifikacijose akumuliatoriy

Virsijus iSkrovimo srovés Aut ind eidi _— bt b

S i i diapazonus, Zr. konkretaus utomatinis paleidimas, eiskite pailséti arba

ISkrovimas per didele srove akumuliatoriaus modelio laikas iki 1 minutés jkraukite akumuliatoriy
specifikacojose

Temperatura virsija leisting

diapazonag, zr. konkretaus Temperatira diapazone

Per didelé temperatira g (~5°C diapazone) Leiskite akumuliatoriui
specifikacijose atvesti
Temperatiira Zemesné uz Temperatiira diapazone
= . leisting diapazong, Zr. e Leiskite akumuliatoriui jkaisti
Permaza temperatura ot AR e (~5°C diapazone) eiskile axumuliatoriut jrais

modelio specifikacijose

*Akumuliatoriaus jtampa yra tik orientaciné. Apsauga jjungiama ir atleidziama nuo elementy jtampos
**Atkreipkite démes], kad ,Bluetooth” rySys bus iSjungtas, kai bus aktyvuota apsauga nuo perkrovimo

**Akumuliatoriai su Sildytuvu neleis jkrauti, jei temperattra bus per zema (<0°C), ir naudos jkrovimo srove akumuliatoriui pasildyti. Akumuliatoriaus jkrovimas
prasides automatiskai, kai tik baterija pakankamai jkaista

PASTABA: BMS apsaugos lygis yra apytikslis, o skirtinguose akumuliatoriuose gali bati kitoks (ZiGréti akumuliatoriy specifikacijose)
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4,

Akumuliatoriaus montavimas / prijungimas

4.1 Akumuliatoriaus orientacija

|dekite akumuliatoriy tik vertikalioje padétyje. Niekada aukstyn dugnu ar Sonu. Neteisinga orientacija gali sukelti ankstyva gedima arba sukelti saugumo
rizikg

4.2 Akumuliatoriaus montavimas

Nedeékite akumuliatoriaus ten, kur jj veikia tiesioginiai saulés spinduliai arba Silumos $Saltiniai (pvz., variklio skyriai, variklio iSmetimo sistemos,
elektriniai / hidrauliniai siurbliai ar bet koks kitas jrenginys, kuris jprastomis ar iSskirtinémis darbo salygomis skleidzia Siluma)

Laikykite atokiai nuo akumuliatoriaus ir jo prijungtu kroviniy ar jkrovikliy bet kokias degias medziagas
Nemontuokite skyriuose, kuriuose néra tarpo, visada palikite aplink akumuliatoriy vietos vedinimui ir ausinimui
Li¢io jony akumuliatorius visada reikia laikyti gerai védinamoje, sausoje, Svarioje ir be dulkiy aplinkoje
Niekada nelaikykite akumuliatoriaus prie ugnies ar didelio kar§¢io

Laikykite akumuliatoriy sausg ir Svary

Akumuliatoriaus pavirsiy reikia nuvalyti minksta, sausa $luoste, pagaminta i$ elektrai nelaidzios medziagos

Jokiomis aplinkybémis akumuliatoriaus valymui nenaudokite skysciu, valymo priemoniy ar tirpikliy

4.3 Atsargumo priemonés jungiant akumuliatoriy nuosekliai (serijomis)

L]

Patikrinkite akumuliatoriaus specifikacijas ir ar galimas nuoseklus (serijomis) konkretaus akumuliatoriaus modelio jungimas
Maksimalus akumuliatoriy, kurias galima jungti nuosekliai (serijomis), skaicius nurodytas specifikacijose
Nuosekliai (serijomis) sujungti akumuliatoriai turi bati to paties modelio, jtampos ir pageidautina tos pacios partijos

Prie$ jungiant baterijas nuosekliai (serijomis) visi akumuliatoriai turi bati visiskai jkrauti

4.4 Atsargumo priemonés lygiagre¢iam (paraleliniam) akumuliatoriy prijungimui

Patikrinkite akumuliatoriaus specifikacijas ir ar galimas lygiagretus (paralelinis) konkretaus akumuliatoriaus modelio jungimas
Maksimalus lygiagreciai (paraleliai) sujungty akumuliatoriy skai¢ius nurodytas specifikacijose

Lygiagreciai (paraleliai) sujungti akumuliatoriai turi . ti to paties modelio, jtampos ir pageidautina tos pacios partijos
|sitikinkite, kad visi lygiagreciu (paraleliniy) jungciy laidai yra vienodi (ilgis, pRuvis ir izoliacija)

Prie$ jungiant baterijas lygiagreciai (paraleliai) visi akumuliatoriai turi bati visiskai jkrauti

5. Bevielis rySys

Akumuliatorius su Bluetooth galima stebéti mobiliuoju telefonu naudojant programele. Funkcijos, kurias galima stebéti programoje, apima
akumuliatoriaus jtampa, srove, jkrovimo busena, temperatara, cikly skaiciy ir aliarmus (zidréti gamintojo specifikacijas) .
Mobiliaja programa galima atsisiusti i§ ,App Store* (,iOS") ir ,Google Play" (,Android")

6. Saugaus naudojimo instrukcijos

6.1 Nutekéjusios baterijos

Jei i§ akumuliatoriaus iSteka skystis, venkite kontakto su nutekanciu skysciu ar dujomis. Patekus j nutekéjusiai medziagai nedelsdami
atlikite toliau nurodytus veiksmus:

lkvepus: Evakuokite uzter$ta vieta ir kreipkités medicininés pagalbos
Patekus j akis: 15 minuciy skalaukite akis tekanciu vandeniu ir kreipkités | gydytoja
Patekus ant odos: Pazeista vieta kruopsciai nuplaukite vandeniu ir muilu ir kreipkités j gydytoja

Prarijus: sukelti vémima ir kreiptis j gydytoja
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6.2 Ugnis

e Jei jmanoma, naudokite CO2, sausus miltelius arba puty gesintuva
e Jei jmanoma, uzdenkite akumuliatoriy dideliu kiekiu vandens arba smélio

e Jei jmanoma ir saugu, perkelkite akumuliatoriy j saugig vieta

6.3 Pazeisti akumuliatoriai
Pazeisti akumuliatoriai gali bati pavojingi, todél su jais reikia elgtis atsargiai. Jei akumuliatorius pazeistas, nenaudokite jo ir kreipkités | vietinj

pardaveéja

6.4 Transportavimas
Transportavimo metu su akumuliatoriumi turi bati elgiamasi atsargiai ir ji neturi bati paveikta. Transportavimo metu reikia vengti smagiy ir
drebéjimo, vengti dréegmes, lietaus ir ilgalaikio saules poveikio

7. Problemy sprendimas

7.1 Bendrieji teiginiai

Prie§ montuodami perskaitykite trumpa vartotojo vadova, patikrinkite veikimo specifikacijas, BMS stebéjimo rezimus ir i$leidimo salygas

Akumuliatoriuje integruota BMS apsauga gali i§jungti akumuliatoriaus funkcija, jei akumuliatorius naudojamas ne leistinomis eksploatavimo
salygomis. Daugiau informacijos rasite vartotojo vadovo BMS skyriuje

Jei kyla problemy del akumuliatoriaus funkcijos, patikrinkite, ar programoje APP néra pranesta apie pavojaus signala. Atminkite, kad
suaktyvinta apsauga nuo perkrovos taip pat isjungia ,Bluetooth” ir nebus galima prisijungti prie APP

Norédami analizuoti akumuliatoriaus gedima, atjunkite akumuliatoriy nuo programos, pvz. jranga, pakrovejas ir kt.
Tikrinant akumuliatoriaus jtampa, akumuliatorius turi ti atjungtas nuo bet kokios jrangos, kad ,ty galima tiksliai iSmatuoti

Naudokite voltmetrg arba multimetrag (nuolatiné jtampa, rekomenduojamas diapazonas 0-20 V arba 0-100 V, atsizvelgiant j akumuliatoriaus
jtampa 12, 24 arba 36 V):

- Jei jtampa yra zemesné nei 10,5V (+£0,5V), negalésite nuskaityti APP, zr. 1 punkta toliau

- Jei jtampa virSija 10,5V (+ 0,5V), zr. toliau pateiktus 2, 3, 4 ir 5 punktus

7.2 |[tampos problema

Akumuliatoriaus jtampa ant gnybty yra OV

Akumuliatoriaus vidineé grandine gali bati atvira del suaktyvintos BMS apsaugos. Patikrinkite ar APP yra signaly. Atminkite, kad suaktyvinta
apsauga nuo perkrovos taip pat iSjungia ,Bluetooth® ir nebus galima prisijungti prie APP

|kraukite akumuliatoriy, jei APP néra signaly arba jei APP nepasiekiama. Atminkite, kad kai kurie jkrovikliai nejsijungs, jei akumuliatoriaus
itampa yra per zema — jsitikinkite, kad jkroviklis gali tiekti maitinima, net jei akumuliatoriaus jtampa yra 0V. Rekomenduojama naudoti li¢io
jony jkroviklj

Jei gnybtuose néra iSvesties jtampos, taip pat atlikus auksciau nurodytus veiksmus, jskaitant bandyma jkrauti akumuliatoriy, reikia atlikti
i§samesnj tyrima, susisiekite su pardavéju

Akumuliatoriaus jtampa gnybtuose yra nuo >0V iki 10V
Akumuliatoriaus vidine grandine gali bati atvira deél suaktyvéjusios BMS apsaugos. Zr. auki&iau esandius punktus apie 0V i$ejima

Akumuliatoriaus jtampa apie 10V: nors tai yra labai zema jtampa, tai normalu, taciau esant Zemos jtampos apsaugai BMS, esant tokiai
itampai, akumuliatorius visiskai i§sikroves. Akumuiatorius niekada neturety bati visiskai i§sikroves — nedelsdami jkraukite akumuliatoriy

7.3 PraneSimai APP meniu ,,Sistemos informacija“ (tik akumuliatoriams su "Bluetooth" funcija)

Jei kyla problemy del akumuliatoriaus, patikrinkite programos meniu ,Sistemos informacija“, kad pamatytumeéte, ar néra pranesimy.
Perz. rékite skirtuka, kad jsitikintuméte, jog jis atnaujintas

Jei suveikia BMS apsauga, APP meniu ,Sistemos informacija“ rodomas pranesimas. PraneSimas bus rodomas tol, kol bus atkurta normali
.Sena, suaktyvinusi BMS apsauga

Pranesimai bus rodomi tol, kol bus i$juntas akumuliatorius. |kraukite akumuliatoriy ir i$ naujo paleiskite APP, jei praneSimas vis dar rodomas
net po to, kai .sena, suaktyvinusi BMS apsauga, yra normali

Jei atlikus auks¢iau nurodytus punktus gausite praneSima arba jei APP néra praneSimo apie Rsy problema, susisiekite su pardaveju.

7.4 Apie ,,iSpléstine informacija“

Noredami patekti j aliarmy puslapj, jveskite koda jeigu toks yra (akumuliatoriaus specifikacijos)

Patikrinkite pavojaus signalus ir zr. naudotojo vadova, kad suzinotumete apie pavojaus signaly isleidimo salygas

Jjungus Zemos jtampos apsauga, rysys su mobiligja programeéle nevyksta. Norint vél jjungti ,Bluetooth* funkcija, akumuliatorius turi bati
ikrautas

Esant auks$tai temperatarai, iSsijungs ir iSkrovimas ir jkrovimas, tai yra normalu

Norédami pakeisti akumuliatoriaus pavadinima programélés naudojimo metu, jveskite koda jeigu toks yra. Atminkite, kad po pavadinimo
pakeitimo gali praeiti Siek tiek laiko, kol pavadinimas bus atnaujintas programeéléje. Pabandykite atjungti ir vél prijungti akumuliatoriy, jei
pavadinimo néra atnaujintoje programeléje pakeitus pavadinimag



7.5 Bluetooth problema (tik akumuliatoriams su Bluetooth funkcija

(Isankstinés salygos: akumuliatoriaus jtampa, iSmatuota ant akumuliatoriaus gnybty, turi bati > 10,6V) |kraukite akumuliatoriy, kad
atkurtumeéte zemos jtampos apsauga, kuri gali i§jungti ,Bluetooth* funkcija

APP neprisijungia prie akumuliatoriaus
|sitikinkite, kad mobiliajame telefone jjungtas ,Bluetooth® ir akumuliatorius nera per toli
Jei problema islieka, pabandykite itrinti ir iS naujo jdiegti APP

Pasalinkite arba isjunkite bet kokig kita ,Bluetooth” jranga arba kitus galimus 2,4 GHz trikdziy Saltinius, pvz., ,Wi-Fi“, kurie gali trukdyti
signalui.

Jei jmanoma, pabandykite prisijungti prie kito akumuliatoriaus arba naudokite kita mobilyjj telefona, kad jdiegtuméte APP

Jei problema islieka, susisiekite su pardavéju

7.6 Sildymo sistema (tik akumuliatoriams su $ildymo sistema)

(I8ankstiné salyga: akumuliatoriaus temperatara zemesné nei 0°C ir aukstesne nei -20°C, kad Sildytuvas pradety veikti, o jkroviklis
pradéty jkrauti akumuliatoriy)

Esant aukstesnei nei 0 °C (+3 °C) temperatarai akumuliatorius bus jkrautas ir Sildytuvas nejsijungs

Esant zemesnei nei -20 °C (+3 °C) temperatarai akumuliatorius bus visiskai iSjungta ir Sildytuvas nejsijungs

Patikrinkite ar APP nesuveiké dél kity BMS apsaugos signaly

Jei akumuliatorius nepriima jkrovimo, kai temperattra yra nuo -20°C iki 0°C

Patikrinkite akumuliatoriaus temperatarg programoje APP, kad jsitikintuméte, jog ji atitinka diapazona, kai Sildytuvas yra aktyvus
Patikrinkite, ar jkroviklis yra aktyvus ir gali tiekti jkrovimo jtampa bei srove

Jei nematomas jkrovimas arba temperattros padidéjimas dél APP susisiekite su pardavéju
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