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User manual - instructions and precautions for use
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Applicable to Lithium-ion cells and battery packs made from:

The information contained in this document is intended to be general guidance and interpretations of the
regulations and standards as of the date completed. It does not constitute legal advice and cannot
substitute for obtaining legal advice related to specifics of individual situations and products. While every
effort has been taken to accurately represent the information within the various regulations and standards
mentioned herein, Saft does not guarantee its accuracy or completeness. Information may contain errors,
omissions, or outdated information. Saft makes no representations or warranties as to the completeness,
accuracy, or currency of the information provided in this document. All data in relation to the lifetime and
or performance of the cells and batteries provided herein are partly based on extrapolation and/or on our
cumulated experience in similar cases and is given for reference only. They do not constitute a binding
commitment or any express or implied warranty of future performance from Saft. All rights to images and

trademarks remain with their respective owners.

-

TotalEnergies

Page 2 of 20

Ref: AO018-10




SafFT

Saft - Connected Smart Energy Division (CSE) Poitiers

Date: July 2023

Ref- AO018-10 Edition/Issue: 10.2 Total Pages: 20
Release Date Pages Evolution / Change Author
1 2010.01.12 | ALL | Initial Issue
2 2010.07.07 | 6,15 | IEC62133 related to cell safety, performance and packmaker warning.
3 2013.04.11 | 1416 Up_dat.ed Fo reflept the c_h_anges in the UN Transport of Dangerous Goods — Manual of Tests and PITT. WM
Criteria Fifth revised edition, Amendment 1
New products have been added.
Changes in advice and performance
Updated to reflect the changes in:
(4) 2016.01.20 e  UN Transport of Dangerous Goods — Model Regulations, PITT. WM
5 T e UN Manual of Tests and Criteria GODON. A
. ICAO Technical Instructions
. IATA DGR
e |EC 62133-2:2016
6 2018.01.31 | ALL Removal of superseded products, changes in advice and performance, Li-ion product changes PITT. WM
T reflected from December 31, 2017 GODON. A
(1) Correction to charging rate and temperatures for the VL 34570 xIr cell only PITT WM
6.1 2018.07.27 1 7, ALL (2) Update Saft logo and document graphics CASTRIC A-F
7 2018.11.6 ALL | Adding MP 174565 ise & MP 176065 ise GODON. A
GODON. A
8 2020.05.11 | ALL | Overall update, remove MP xc references PITT WM
. . GODON. A
8.1 2020.07.30 9 Typographical error corrected in the table PITT WM
) . GODON. A
8.2 2020.08.26 9 Typographical error corrected in the table PITT WM
- GODON A
9.0 2021.10.01 Addition of the cell type ITR18650-2600E PITT WM
100 2022.02.09 ALL 1.Change of font, colour, logos and addition of section MP ise, safety information. GODON A
) 2022.07.08 2.Updated reliability failure rate data PITT WM
GODON A
10.1 2023.05.09 | 16+ | Update to section 5, update to saft.com website links PITT WM
ACHARD B
. PITT WM
10.2 [2023.07.18 | 14,15 | § 4.5.5 added some precision PINTO P
. GODON A
11 2024.01.12 | ALL | Adding MP 176065 xec, removal ITR 18650-2600E PITT WM
IMPORTANT NOTICE

Please read the present User Manual “Instructions and precautions of Use” thoroughly prior to any use,
installation, or maintenance of the battery.

All instructions contained herein must be carefully complied with.
Be aware that in the event any of the instructions contained in the present User Manual are not applied,
any warranty given by Saft on the battery is void and Saft disclaims any liability for any and all direct,
indirect, incidental or consequential damages or losses resulting thereof.

FR. Les informations contenues dans ce document sont classifiées “confidentiel Industrie” par Saft et
ne doivent pas étre communiquées a des tierces personnes sans accord formel et écrit de Saft.

EN. This information contained in this document is Saft proprietary and shall not be disclosed by the
recipient to third persons without the written consent of the Company.
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SAFETY RECOMMENDATIONS

All the recommendations contained in this document must be strictly applied in order to ensure
the safe and optimal use of the battery.

(1) Misuse of the battery may lead it to overheat or ignite and cause serious injury. Make
sure to follow the safety rules listed below:

Never short circuit the battery terminals

Do not open the battery

Do not reverse the polarity

Do not overcharge or over-discharge

Always comply with the voltage range given on the battery label
Do not disassemble the battery

Do not use the battery without its electronic management system
Do not subject the battery to excessive mechanical stresses

Do not expose the battery to water or condensation

(2) Do not place the battery on or near fires, or other high temperature locations (> 70°C,
except for MP xtd > 85°C). Doing so may cause the battery to overheat or ignite. Using
the battery in this manner may also result in a loss of performance and a shortened life
expectancy.

(3) Immediately disconnect the battery if, during operation, battery emits an unusual smell,
feels hot, changes shape, or appears abnormal in any other way. Contact Saft if any of
these problems are observed.
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1. Scope

The aim of this document is to provide instructions for the use and care of Li-lon cells and batteries made

from MP 144350 xIr, MP 174865 xIr, MP 176065 xIr, MP 176065 xec, MP 174565 xtd, MP 176065 xtd, MP
174565 ise, MP 176065 ise and VL 34570 xIr, manufactured and assembled by the Saft Connected Energy
Division. This manual is fully applicable, except as otherwise specified in other relevant Saft documentation.

Saft Saft IEC 61960-3
cell product name internal cell designation cell designation
MP 144350 xIr MP 144350 xIr INP15/43/51
MP 174865 xIr MP 174865 xIr INP19/48/65
MP 176065 xIr MP 176065 xIr INP20/61/66
VL 34570 xIr VL 34570 xIr INR35/60
MP 176065 xec MP 176065 xec INP20/61/66
MP 174565 xtd INT 174565 xtd INP19/46/69
MP 176065 xtd INT 176065 xtd INP19/61/69
MP 174565 ise INT 174565 ise INP19/46/69
MP 176065 ise INT 176065 ise INP19/61/69

2. Documents

1.1 Applicable Documents

Relevant Product Specifications for single-cell batteries

BIS (Battery Information Sheet) for standard Li-ion cells and batteries
SDS (Safety Data Sheet) for standard Li-ion cells and batteries (USA only)

2.2 Reference Documents

UL (Underwriters Laboratories Inc.):
Standard for Lithium Batteries:

UL 1642 - Sixth Edition, September 2020

UN (United Nations):

UN Recommendations on the Transport of Dangerous Goods; Model Regulations.

UN Recommendations on the Transport of Dangerous Goods; Manual of Tests and Criteria; Part I, sub-
section 38.3.

IEC (International Electrotechnical Commission):

IEC 61960-3. Secondary cells and batteries containing alkaline or other non-acid electrolytes - Secondary
lithium cells and batteries for portable applications - Part: 3 - Prismatic and cylindrical lithium secondary cells
and batteries.

IEC 60079-0. Electrical apparatus for explosive gas atmospheres, General requirements
IEC 60079-11. Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"

IEC 62133-2. Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety
requirements for portable sealed secondary cells, and for batteries made from them, for use in portable

applications - Part 2: Lithium systems.

' ‘ Page 6 of 20 Ref: A0018-10

TotalEnergies



SafFT

IEC 62619. Secondary cells and batteries containing alkaline or other non-acid electrolytes - Safety
requirements for secondary lithium cells and batteries, for use in industrial applications.

3. General Definitions

Battery Nominal Capacity (Rated Capacity) “C” in Ah is the average capacity that can be drawn from a
fresh unused battery, when discharged at 20°C at the reference test current of 0.2 x Ic, after a full
charging under the conditions specified in § 4.2.1 hereafter.

The nominal capacity is printed on the battery label.

Ic is the corresponding current of the nominal capacity (example: Ic = 6.8A for a battery rated at 6.8Ah)

Battery Nominal Voltage (V) is written on the battery label.

Battery Nominal Energy (Wh) is determined by calculation and is the result of [Nominal voltage x
Nominal capacity].
The nominal energy is printed on the battery label.

3.1 Acronyms

EOCV: End Of Charge Voltage

OoCV: Open Circuit Voltage

SDS: Safety Data Sheet (USA only)

BIS: Battery Information Sheet

SOC: State Of Charge

Ah: Ampere hour

C: Nominal capacity of a cell or battery when as tested under IEC 61960-3.
V: Volts used to express the nominal voltage of a cell or battery

Wh: Watt hour; used to express the nominal energy of a cell or battery
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4. General Operating Instructions

4.1 Unpacking Handling Installation Connection and Start up
Before using the battery for the first time, it is recommended to fully charge the battery (even if its voltage is
low or even 0.0V, since the battery protection circuit may have gone into ‘sleep mode’).

4.2 Battery charge
Charging conditions

Maximum charge [l Charging temp (°C) @

Battery / cell type

C rate B! Min Max
MP 144350 xIr ~1C 0° 60°
MP 174865 xIr C/8 -20° 0°
MP 176065 xIr C/20 -30° -20°
C/5 50° 60°
~1C 30° 50°
C/2 0° 30°
VL 34570 xI
34570 xlr C/8 10° 0°C
C/10 -20° -10°
C/20 -30° -20°
~1C 0° 60°
MP 176065 xec C/8 -25° 0°
C/20 -30° -25°
C/5 60° 85°
MP 174565 xtd ~1C 0° 60°
MP 176065 xtd C/5 -20° 0°
C/20 -30° -20°
MP 174565 i -1t = S
Ise ° °
MP 176065 ise c/5 20 0
C/20 -30° -20°
[1] For charging parameters outside the recommendations in this table please consult with your local Saft office

[2] For temperatures outside of the values in this table please consult with your local Saft office
[3] The definition of the "C" rate is expressed as the battery nominal capacity expressed in Ampere hours.

The optimum operational temperature range for charging is according to the above table.
Only charge with a (Constant Current / Constant Voltage) CC/CV profile as follows:

Step 1. At constant current, according to the battery label until the voltage reaches the desired voltage
according to the information on the battery label and additionally, following the above table with respect to the
environmental temperature and maximum charge rate (C) according to the different cell / battery type.

Step 2. At constant voltage, until the current falls to C/100 (or a maximum of 10 hours). Verify that the
maximum / minimum charging temperature range is within the recommendations of the above table.

Note: Using the battery outside the above-mentioned ranges of temperature, current or voltage, may seriously
and adversely affect the performance of the battery.

! I Page 8 of 20 Ref: AO018-10
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4.3 Case of permanent charge (floating)
Permanent charging is defined as a continuously charge under the “Step 2" condition as defined in § 4.2.1
above.

Battery / cell t Constant Voltage (V) Charge temperature (°C) @
attery /- cell type per cell Min Max
MP 144350 xIr
MP 174865 xIr 4.2V -20° +60°
MP 176065 xIr
4.1V -20° +60°
VL 34570 xI|
34570 Xlr 4.2V 20° +40°
MP 176065 xec 4.2V -20° +60°
MP 174565 xtd 4.1V -20° +85°
MP 176065 xtd 42V -20° +60°
MP 174565 ise o R
MP 176065 ise 4.2V 20 +60

[1] For float charging parameters outside the recommendations in this table please consult with your
local Saft office
[2] For temperatures outside of the values in this table please consult with your local Saft office

In an application where permanent charging is applied to the battery, the following optimum Constant Voltage
per cell, versus charging temperature in the above table, is recommended to maximize lifetime duration under
floating conditions.

Note: Using the battery outside the above-mentioned ranges of temperature and float voltage, may seriously
and adversely affect the batteries performance and/or lifetime.

Notes:

., Page 9 of 20 Ref: AO018-10
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4.4 Battery Discharge

When discharging a battery in its designed application, it is recommended that certain parameters are met
(current, temperature and cut-off voltage) as listed in the below table. These parameters should be applied in
accordance with the conditions defined for the specific battery type, which will be mentioned on the battery
label. Discharging the battery outside the specified parameters may irreversibly damage the battery (or
passive safety devices such as current activated fuses, thermally activated fuses, pressure activated circuit
breaker) and/or degrade its performance and lifetime.

Notes:

TotalEnergies

Maximum Discharge Discharge Cut-off
Battery / cell type Current (C) @ Temperature @ Voltage P!

Continuous ™ Pulse™ Min (C°) Max (C°) (V)

MP 174865 xir 2C *10°  +60° 2.5

MP 176065 xIir C - -30° +10° 2.5

VL 34570 xir C/5 -35° -30° 2.5

[41/16] [4] [6] -40° 35° 2.5

2C - +15° +60° 2.5

C - -20° 15" 2.5

MP 144350 xir o3 = 0 >z
[4]/[6] . ;

C/5 = -35 -30 2.5

[4] (6] -40° -35° 2.5

2C - +10° +60° 2.5

MP 176065 xec C 30° +10° 55
[51/ 6] - -

C/5 - -35 -30 2.5

~C ~C +60° +85° 2.5

o S

5] / [6] ~C - -30° 0° 2.5

[5] [6] -40° -30° 2.5

MP 174565 ise ~2C ~4C 0° +60° 2.5

MP 176065 ise ~C - -30° 0° 2.5

[1] Please consult with Saft for further information on this parameter
[2] For operation outside these parameters, please consult with Saft

[3] Maximum conditions of temperature, voltage and current may not be mutually
inclusive for some applications
[4] For discharges between -40°C and -35°C: please consult with Saft
[5] For discharges between -40°C and -30°C: please consult with Saft
[6] For discharges Pulse maximum current: please consult with Saft
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4.5 Battery storage

4.5.1 Initial state of charge calculation

The correct level or state of charge must be defined by considering,

- The storage period,

- The maximum consumption of peripheral electronic devices (parasitic current),

- And the self-discharge of the cells (the higher the state of charge, the higher the rate of the self-discharge).
Depending on the storage duration, the initial state of charge of the battery before storage must be between

15% and 50% of nominal capacity, which corresponds to an OCV (for example MP xIr):
- For 15% state of charge: 3.51V / cell
- For 30% state of charge: 3.60V / cell (max SoC for air transportation)
- For 50% state of charge: 3.67V / cell
Typical cell self-discharge during the first year at +20°C is less than 5%, for a state of charge between 15%
and 50%. For other conditions, please consult Saft.

For MP 144350 xIr, MP 174865 xIr, MP 176065 xIr, VL 34570 xIr (Charging voltage 4.2V)

SoC = F(OCV)

4,2

4,9 Ao

4,0 Ao

3,9

3,8

3,7 e
3,6 e

3,5 o

3,4 "'f—--
3,3 -

B

Open Circuit Voltage (V)

3,1

3,0 -]

2,9

Notes:
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For MP 174565 xtd, MP 176065 xtd, MP 174565 ise, MP 176065 ise.

State of Charge = f{OCV); Charging Voltage 4.2V
4.2

4.1

4.0

39

38

3.7

36

3.5

Open CircuitVoltage (OCV)

34

3.3

3.2

] 10 20 30 40 50 60 70 80 90 100
State of Charge(SoC)in %
Notes:

For MP 176065 xec
State of Charge = f(OCV); Charging 4.2V
42
41
40

3,7

35 =

34

33 1A
/

Open Circuit Voltage (V)

31
3,0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
SoC (Stat of Charge) (%)
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Notes:

4.5.2 Minimum state of charge under storage
A minimum state of charge is required at the end of the storage period to avoid an “over-discharge” condition.
- minimum state of charge of 10-15% corresponding to an OCV of 3.52V/cell - 3.56V/cell for MP 174565
xtd, MP 176065 xtd, MP 174565 ise, MP 176065 ise.
- minimum state of charge of 10-15% corresponding to an OCV of 3.45V/cell - 3.51V/cell for MP 144350
xIr, MP 174865 xIr, MP 176065 xIr, VL 34570 xIr.
- minimum state of charge of 10-15% corresponding to an OCV of 3.41V/cell - 3.46V/cell for MP 176065
Xec.

Note: Over discharge (any cell under 2.0V) may seriously and adversely affect the lifetime and future
performance of the cell and/or battery.

4.5.3 Warnings
If after storage, the battery voltage is low or even at 0V. (At 0.0V the batteries protection circuit has probably

gone into ‘sleep mode’), the battery must be charged as soon as possible in order to avoid the voltage of one
or more cells falling below a level where the cell may be damaged (under 2.0V).
Therefore, “wake up” (reset the low voltage cut-off) the battery by simply connecting an appropriate charger.

4.5.4 Temperature
Recommended conditions for storage are from +10°C to +30°C, out of direct sunlight, on a dry and clean

surface, and preferably in its original packaging.
e Short excursions from -40°C up to +60°C are possible for the following cell / battery types;
o MP 144350 xIr
MP 174865 xIr
MP 176065 xIr
VL 34570 xIr
MP 176065 xec
MP 176065 ise
MP 174565 ise
e Short excursions from -40°C up to +85°C are possible for the following cell / battery types;
o MP 174565 xtd
o MP 176065 xtd
Excursions outside these temperature limits may result in higher self-discharge, lower performance and / or
swelling of prismatic cells.

O O O O O O

4.5.5 Conditions for storage

During all significant storage periods, a battery must preferably be disconnected from any external load,
unless it is proved that the device is in sleep mode and doesn’t draw any leakage (parasitic) current from the
battery.

For short storage duration (typically less than 3 months): follow § 4.5.2

For long storage duration (typically over 3 months) the following procedure should be applied:

' l Page 13 of 20 Ref: AO018-10

TotalEnergies




SafFT

- For MP 174565 xtd, MP 176065 xtd, MP 176065 ise
e Check the battery voltage regularly, at least every 6 months.
e If necessary: recharge the battery (with 24 min at C/2 rate). A recharge up to 50% is acceptable
- see § 4.5.1 - initial state of charge calculation.
e For batteries without SMBus and with 1S circuit protection type, the minimum battery voltage
before storage must be 3.57V / cell.
e For batteries with SMBus, gas gauge or other electronic types, please refer to Saft vendor.

- For MP 144350 xIr, MP 174865 xIr, MP 176065 xIr, VL 34570 xIr
e Check the battery voltage regularly, at least every 6 months.
e If necessary: recharge the battery (with 24 min at C/2 rate). A recharge up to 50% is acceptable
- see § 4.5.1 - initial state of charge calculation.
e For batteries without SMBus and with 1S circuit protection type, the minimum battery voltage
before storage must be 3.55V / cell.
e For batteries with SMBus communication, gas gauge or other electronic types, please refer to
Saft or vendor.
- For MP 176065 xec
e Check the battery voltage regularly, at least every 6 months.
e If necessary: recharge the battery (with 24 min at C/2 rate). A recharge up to 50% is acceptable
- see § 4.5.1 - initial state of charge calculation.
e For batteries without SMBus and with 1S circuit protection type, the minimum battery voltage
before storage must be 3.54V / cell.
e For batteries with SMBus communication, gas gauge or other electronic types, please refer to
Saft or vendor.

And every 1year apply § 4.5.6 (to rebalancing all cells and to re-actualize data for batteries equipped with gas
gauge/BMS).

4.5.6 Preparation for use (after storage)
After long duration storage and before operational use, it is recommended to:

e Fully discharge the battery to 0V with a low current (about 0.5 to 1A) for rebalancing all cells to
the lower state (for batteries built with 1S protection circuits).

e Preferably run at least one complete charge / discharge cycle for capacity recovery following
the storage. If this is not implemented, it could need 2 to 3 cycles of use to recover the
maximum available capacity.

e Recharge to the full available capacity prior to use

4.5.7 Storage warehousing and storage spaces

e Globally there are on-going efforts to increase the safety of warehousing and storage areas
that contain Li cells and batteries stored in bulk or within equipment. The below links contains
report on this subject from the IFC (International Fire Code).

e https://www.prba.org/areas-of-focus/fire-codes/

e The ICC (International Code Council) held its 2021 Annual Conference and Group A Public
Comment Hearings (PCHH) September 19 — 28, 2021 in Pittsburg, PA. During the PCH, new
lithium battery storage requirements were approved for incorporation into the 2024 IFC
(International Fire Code) and IBC (International Building Code). Further information can be had
in the form of a presentation on the subject, on the same page as the above link.
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5. Hazardous zones and locations

The following information is specific to MP ise cells and batteries derived from them to be used in portable
rechargeable applications, which are designed to be used in hazardous zones and areas.

MP ise cells are expressly designed to be integrated into battery powered (usually portable) equipment. For
example, this could be portable lighting, gas detectors, tracking or monitoring applications or even paint or
powder spraying equipment. The applications are numerous and quite diverse.

Once a battery (Li-ion in this case) is fully charged, it is ready to fulfil its designed purpose of safely
discharging its energy to power the application it is connected to. At this stage it is providing electrical energy
via an electrochemical exchange, thus at this basic level, no differently to any other battery type, whether
rechargeable or non-rechargeable.

The next step is recharging the battery. During the charging phase any unintended internal damage to a cell
or battery in portable equipment is placed under stress and may manifest itself by internal self-discharge
resulting in loss of energy, capacity, and output voltage. The battery may also appear warmer than usual.

It is Saft's recommendation, that the MP ise cells and batteries derived from them, not be charged within a
designated hazardous location, zone, or area. This is a recommended practice to increase the level of
operational safety. This is an effective way to protect portable battery powered equipment from (for example)
a charger failure, that may result in inadvertently overcharging a battery in the field (i.e., in a hazardous
location or zone).

To help our customers adopt the simple “best practice” of charging their portable equipment outside of a
hazardous location or zone, we have included text and pictograms on both cells and batteries.

SAFT specifications for charging & discharging within an Atex zone / Hazardous location*
Equipment Protection level Very high High Enhanced
Equipment Category for Group |
q .P gory P M1 M2
Mining, Underground parts
Category 1 2 3
Equipment Category for Group Il | 7ope gas/dust 0/20 1/21 2/22
Non-underground parts o .
. Occur periodically or Occur in normal
Presence of Continuously, long . . . .
: . occasionally in operation but in
combustible period or frequently . .
normal operation short period
Discharge Authorised Authorised Authorised
SAFT . - . -
specifications Charging 1>0.1CA Not authorised Not authorised Not authorised
with current 1s0.1CA Not authorised Not authorised Authorised

*Based on the IECEx 60079-0 & Directive 2014/34/EU (ATEX) classification.

Batteries maintained by continuous charging in a low current level “floating mode” with currents below C/10
are acceptable only in Zone 2/22 applications.

Not all battery charging systems are designed to reduce or prevent charging the battery at low temperatures
(typically -35°C to 0°C) or to stop or reduce charging in high ambient temperatures (typically 45°C to >60°C)
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-40°-30°-20°-10° 0° 10° 20° 30° 40° 50° 60° 70° 80° 90°

Using less than optimal charging rates outside of the “green temperature zone” can result in changes to the
cells electrochemistry that could lead to internal damage, causing loss of performance, or at worst,
unforeseen failure. This is true for any rechargeable Li-ion technology.

6. Safety and Reliability

The battery will operate safely if used in accordance with the recommendations contained in this manual. The
battery should not be opened without Saft approval. The battery should not be destroyed or incinerated,
because under such abusive conditions the battery may exhibit an exothermic reaction causing fire and/or
expulsion of the components contained in the cells, which could be harmful if exposed.

6.1 Storage
Store in a cool, dry and ventilated area. Elevated temperatures can shorten battery life. Since external short-

circuits can cause a burn hazard, leakage, or venting hazard, keep batteries in the original packaging until use
and do not allow cells with exposed terminals to come into contact with each other or conductive materials.

6.2 Handling
e Do not short (+) and (-) terminal with conductors.

e Do not short (-) terminal and the can of aluminium can cells with conductors.

e Do not short (+) terminal and the can of stainless steel can cells with conductors.

e Do not reverse the polarity of the cell, application, or charger.

¢ Do not mix different types of batteries or mix new and old ones together.

e Do not open a battery, battery system or modules.

e Do not use the cell, battery, or module without its electronic management system.

¢ Do not submit to excessive mechanical stress.

¢ Do not expose the cell, battery or module to water or condensation.

e Do not directly heat, do not solder or expose to fire. Such abuse can cause leakage or ejection of
vaporized electrolyte, fumes and may cause an exothermic reaction, fire or explosion.

¢ Immediately disconnect a battery if, during operation, it emits an unusual smell, feels hot, changes
shape, or appears abnormal in any other way. Contact Saft if any of these problems are observed.

6.3 Charging / Discharging

Charge only with a charger designed specifically for the battery. Do not overcharge as venting and
combustion can occur. Do not over-discharge. Discharge limits are dependent on the specific product. Refer
to Saft’s Instructions.

6.4 Information in case of accident

In the case of battery being exposed to an abusive condition (crush, shock, drop, fire, penetration, immersion,
high temperature, short circuit, overcharge, over-discharge), the internal cell pressure could quickly increase
and lead to the opening of the safety vent. In this case, hot and explosive gas, toxic fumes and flames may be
generated.
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6.4.1 In this situation;

6.4.1.1 Refer to the recommended actions included in the BIS (Battery Information Sheet) for the product
range available from; https://www.saft.com/search-results?text=&submit=Search (just enter “BIS” and click
on “Search”).

6.4.1.2 Contact Chemtrec US Service within USA-Canada: +800 424 93 00/outside : +1-703-527-3887

In case of an incident and/or accident involving the battery, this telephone number is available 24 hours a day
and is monitored at all times by a person who has comprehensive emergency response and accident
mitigation information for the battery.

6.5 Reliability
This assessment is based on the quantities of cells sold over an eleven-year period and on customer returns
and feedback.

Cell material (can) Quantity of cells produced | Cumulative hours Cell failure rate A (h))
Stainless steel 1977 283 8,06.10"0 3,38.1070
Aluminium 1282159 4,31.10" 7,20.107°

For the purpose of this information, a “failure” is defined as, “a state of inability to perform a normal function”
for any reason. This also includes benign failures. End of life failures are a natural consequence of a
batteries lifetime of use in the intended application and is not considered a failure as such.

7. Transportation

Currently, billions of Li-ion cells and batteries are shipped annually. Lithium battery accidents in transport are
very rare, thanks to global regulations and high safety standards in transport for air, road, sea and rail
shipping. At first glance, it may appear a daunting task, but on the contrary, it is not difficult to ship your
batteries or battery powered devices, you just need to know what the requirements are before you start! And
you need to make sure that your chosen carrier is up to date with the regulations and follows the revisions
that are being published on a regular basis.

It is important that personnel assigned to the logistics of shipping lithium cells and batteries are correctly
informed and trained according to the requirements of the UN Recommendations on the Transport of
Dangerous Goods Model Regulations.

Packaging instructions specific to the various transport modes can be found on the link listed below.
Depending on the product you are shipping, where you are shipping and how, the shipper will have to follow
the applicable packing and labelling and documentation requirements of the current edition of the United
Nations Recommendations on the Transport Of Dangerous Goods Model Regulations and the requirements of
other regulatory bodies (ICAO, IATA, IMDG, ADR, DOT, RID) depending on the intended mode of transport;
road, rail, air, sea or multi-modal.

https://www.batteriestransport.org/

BATTERIES @
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BatteriesTransport is a joint industry initiative with the goal to facilitate the implementation of the legal
requirements applicable to the transport of cells, batteries and equipment containing batteries.

UN Model Regulations 2.9.4 (g)

As of 1st of January 2020, producers and subsequent distributors of cells or batteries
must make available a Test Summary report or TSR—as specified in the UN Manual of
Tests and Criteria Part Ill, sub-section 38.3, paragraph 38.3.5.

From Saft, a test summary report is made available to any entity within the transport
logistics chain 24/7/365 with just the part number of the product being shipped, which
is printed on the packing list or invoice.

Enter the product part number being shipped into the search engine at
https://saft4u.saft.com/en/tsr or scan the QR code and enter the part number and the
document will be made available for download in PDF format.

8. Disposal

Our batteries are designed and manufactured with high quality materials and
components, which can be recycled and reused.

When this crossed-out wheeled bin symbol is attached to a product, it
means the product is covered by the European Directive 2002/96/EC.
Please inform yourself about the local separate collection system for
electrical and electronic products. Please act according to your local rules
and do not dispose your old products with your normal household waste.
The correct disposal of your old product will help prevent potential negative
consequences for the environment and human health.

To find out more about the collection and recycling of Lithium cells and batteries in your geographic location,
inquiries should be made of your local authority or for further information, at the following web sites;

e PRBA. Portable Rechargeable Battery Association
o http://www.prba.org/
e Battery Council International (Pb only)
o http://batterycouncil.org/
e Call2Recycle
o http://www.call2recycle.org/
¢ National Electrical Manufacturers Association (NEMA)
o http://www.nema.org/
e Battery Association of Japan
o http://www.baj.or.jp/e/index.html
¢ Korean Battery Industry Association (KBIA)
o http://www.k-bia.or.kr/
e China Industrial Association of Power Sources (CIAPS)
o http://ciaps.org.cn/
e European Portable Battery Association (EPBA)
o http://www.epbaeurope.net/
e European Union
o http://ec.europa.eu/environment/waste/batteries/index.htm
e European Association for Advanced Rechargeable Batteries (RECHARGE)
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o http://www.rechargebatteries.org/

e Association of European Automotive and Industrial Manufacturers (EUROBAT)
o http://www.eurobat.org/

O

9. Troubleshooting

If your battery is experiencing a noticeable degradation in performance, first check the possible causes and

solutions below.

CAUTION: IN ANY CASE, DO NOT OPEN THE BATTERY OR CUT THE SLEEVE.

Situation

at zero volts (0.0V)

Possible cause
Battery has seen or is in short
circuit situation

Possible Solution

Remove the short and charge the battery

Thermal or current operated fuse
has opened.

No warranty can be applied if pack has been used out of
its normal usage or conditions. This condition is not
resettable

Battery Open Circuit Voltage is

Battery has been fully discharged
and circuit protection stops the
discharge of the cells.

Charge the battery as normal if the cell voltage is >2.0V
and is recoverable.

Safety circuit breaker has operated
because of charge or storage at
high temperature.

No warranty can be applied if pack has been used out of
its normal usage or conditions. This condition is not
resettable.

Battery is losing voltage by
step of around 2.5V -3V or
discharged capacity is lower.

Some cells are unbalanced after a
storage period or if the battery
temperature is not homogenous

Fully discharge the battery with a small current to balance
all cells till OV. Then recharge the pack. This cycle can be
performed several times to recover the available capacity.

be further charged

The battery hasn't reached the
full charge voltage and cannot

Some cells are unbalanced after a
storage period or if battery
temperature is not homogenous

Fully discharge the battery with a small current to balance
all cells till OV. Then recharge the pack. This cycle can be
performed several times to recover the available capacity

After several months or years
of use, the capacity is much
lower than when new.

Several parameters impact the
battery life:

- Storage in high
temperature and or at a full
state of charge.

- cycles number >800 in
standard Saft designated
conditions for MP xIr and
>2000 for MP xtd

- calendar/ floating age

- charging in low
temperatures with high
rate of charge

The battery has reached its end of life
See § Disposal

Battery stops the discharge
prematurely.

Application may have high current
pulses which lead protection circuit
to open the discharge

Compare current pulse level and battery label. The
protection circuit may be resettable, whereas a fuse is
not. Refer to your vendor

SoC Indicator displays wrong
or inadequate information

State of Charge (SoC) Indicator
hasn’t been calibrated before first
use of the battery

Try to do a full cycle charge-discharge to initialise the SoC
Indicator.

SoC Indicator displays wrong
or inadequate information

A short circuit occurred and erased
the dynamic data like SOC

Try to do a full cycle charge-discharge to initialise the SoC
Indicator, depending on the model of SoC Indicator

Cycle number given by SoC
Indicator doesn’t change as
expected

Not enough range between capacity
charged and capacity discharged

Customer has to charge and discharge with an enough
variation to increment the cycle number.

If the problem persists, please consult one of the Saft product contacts (the worldwide product sales network
is available on Saft website www.saft.com ).

—
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10. Packmaker information
Design rules for making battery assemblies; Saft recommends the following:

e Before assembling or integrating the cell into a battery, the cell must be removed from its original
packaging and checked for any deformity, including dents or scratches that may represent impact or
transport damage of some kind. On the cells external surfaces check for any kind of leakage,
corrosion, or odour. The open circuit voltage must be checked and be = 20% SOC (State of Charge)
and cells to be connected (in series or parallel) must be of the same voltage + 1.0%.

e Saft recommends the use of an individual electronic cell protection circuit referred to as a “1S” type.
(per “1” cell, “S” series connected).

e Saft recommends mechanically fixing the cells to a printed circuit board by the positive and negative
tabs using an appropriate RoHS Sn based solder or spot induction welding as appropriate to the cell
design and not relying on methods using the sleeve, glue, or adhesive resin.

e Onthe MP xtd, MP ise cells, the maximum traction force acceptable on each tab is 3.0 Kg

¢ Do notimmerse in resin or glue, any parts of the parts of the cell which have a safety function such as
the pressure activated current breaker or safety vent. This will compromise the efficiency of the safety
features in the case of vent or critically destructive fault.

e For using other types and designs of protection circuits, please consult Saft.

e For cells of a prismatic design, it is normal that at the centre of the large flat side of the cell to increase
in dimension over its cycle lifetime. The dimensional difference can also be influenced by aging,
temperature, and its application. This needs to be taken into consideration when designing a multiple
cell battery product. Saft's application engineers are available to assist in determining this factor for
your batteries design.

e Saft may be contacted globally during local business hours from our distribution network;
https://www.saft.com/about-us/who-saft/saft-worldwide Click on this link and select your closest
contact.

11. Changes

Saft reserves the right to revise this User Manual and make changes in the content thereof at any time without
notice.

Notes:
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