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INTERNATIONAL ELECTROTECHNICAL COMMISSION  49 

____________ 50 

 51 

General requirements for repurposing of secondary batteries 52 

 53 

 54 

FOREWORD 55 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 56 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 57 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 58 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 59 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 60 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 61 
in the subject dealt with may participate in this preparatory work. International, governmental and non -62 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 63 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 64 
agreement between the two organizations.  65 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 66 
consensus of opinion on the relevant subjects since each technical committee has representation from all 67 
interested IEC National Committees.  68 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 69 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 70 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for  any 71 
misinterpretation by any end user. 72 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 73 
transparently to the maximum extent possible in their national and regional publications. Any divergence 74 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 75 
the latter. 76 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 77 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 78 
services carried out by independent certification bodies.  79 

6) All users should ensure that they have the latest edition of this publication.  80 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 81 
members of its technical committees and IEC National Committees for any personal injury, property damage or 82 
other damage of any nature whatsoever, whether direct or ind irect, or for costs (including legal fees) and 83 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 84 
Publications.  85 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 86 
indispensable for the correct application of this publication.  87 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 88 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.  89 

International Standard IEC 63330 has been prepared by IEC technical committee 21: 90 

Secondary cells and batteries. 91 

The text of this International Standard is based on the following documents:  92 

FDIS Report on voting 

21/XX/FDIS 21/XX/RVD 

 93 

Full information on the voting for the approval of this International Standard can be found in 94 

the report on voting indicated in the above table.  95 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.  96 

The committee has decided that the contents of this document will remain unchanged until the 97 

stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 98 

the specific document. At this date, the document will be  99 
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• reconfirmed, 100 

• withdrawn, 101 

• replaced by a revised edition, or 102 

• amended. 103 

104 
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INTRODUCTION 105 

Increasing concerns about the global warming, air quality and energy saving have been 106 

encouraging the utilization of rechargeable energy storage systems for different applications 107 

such as electric mobility. In parallel, technical advance in secondary batteries, especially in 108 

lithium-ion batteries, provides the market with practical option to repurpose the used batteries 109 

and battery systems that may maintain substantial performance even after the end of use of 110 

original equipment such as electric vehicle.  111 

In order to foster such new business and to accelerate effective and safe utilization of energy 112 

source, it is indispensable to establish a basic international standard for evaluation of safety 113 

and performance of used batteries and battery systems, which derive from different 114 

equipment with different histories, and will be repurposed for different applications.   115 

This document intends to provide basic requirements and procedure how to evaluate the 116 

performance and safety of used batteries and battery systems, and also provide general 117 

requirements for application of repurposed batteries. 118 

119 
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 120 

General requirements for repurposing of secondary batteries 121 

 122 

 123 

 124 

1 Scope 125 

This document provides general requirements for repurposing of secondary cells, modules, 126 

battery packs and battery systems, herein also referred to as "PRODUCT", that are originally 127 

manufactured for other applications such as electric vehicles.  128 

This document specifies the procedure to evaluate the performance and safety of used 129 

PRODUCT for repurposing. 130 

This document also provides basic requirements for application of repurposed PRODUCT. 131 

This document targets secondary lithium PRODUCT mainly, but not exclusively.  132 

The redox flow batteries are not covered by this document. 133 

NOTE - General guidance for reuse of secondary lithium cells and batteries is provided in IEC 63338 (under 134 
development). 135 

2 Normative references 136 

There are no normative references in this document. 137 

3 Terms and definitions 138 

For the purposes of this document, the following terms and definitions apply. 139 

ISO and IEC maintain terminological databases for use in standardization at the following  140 

addresses: 141 

• IEC Electropedia: available at http://www.electropedia.org/ 142 

• ISO Online browsing platform: available at http://www.iso.org/obp 143 

3.1  144 

repurposing 145 

operation by which PRODUCT that are not waste are used again in a different app lication to 146 

when first placed on the market 147 

Note 1 to entry: In this document, PRODUCT is cell, battery, module, battery pack and battery system.  148 

Note 2 to entry: The repurposing in this document includes usage of used battery for the same type of purpose as 149 
original equipment, with change of battery pack composition.   150 

Note 3 to entry: Alternative common terms for repurposing include "second use"  and "second life". 151 

3.2  152 

secondary cell  153 

cell 154 

basic manufactured unit providing a source of electrical  energy by direct conversion of 155 

chemical energy, that consists of electrodes, separators, electrolyte, container and terminals, 156 

and that is designed to be charged electrically  157 
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3.3  158 

module 159 

group of cells connected together either in a series and/or parallel configuration with or  160 

without protective devices (e.g. fuse or positive temperature coefficient device) and 161 

monitoring circuitry  162 

[SOURCE: IEC 62619: 202x, 3.10] 163 

3.4  164 

battery pack 165 

energy storage device, which is comprised of one or more cells or modules electrically 166 

connected and has monitoring circuitry which provides information (e.g. cell voltage) to a 167 

battery system to influence the battery’s safety, performance and/or service life 168 

Note 1 to entry: It may incorporate a protective housing and be provided with terminals or other interconnection  169 
arrangements.   170 

[SOURCE: IEC 62619: 202x, 3.10] 171 

3.5  172 

battery system 173 

system which comprises one or more cells, modules or battery packs and has a battery 174 

management system capable of controlling current in case of overcharge, overcurrent,  175 

overdischarge, and overheating 176 

Note 1 to entry: The battery system may have cooling or heating units. More than one battery systems may 177 
constitute a larger battery system. The battery system is sometimes also referred to as a battery.   178 

[SOURCE: IEC 62619: 202x, 3.11, modified - The second preferred term and Note 1 have 179 

been deleted. ] 180 

3.6  181 

battery management system 182 

BMS 183 

electronic system associated of a battery which has functions to control current in case of 184 

overcharge, overcurrent, overdischarge, and overheating and which monitors and/or manages 185 

its state, calculates secondary data, reports that data and/or  controls its environment to 186 

influence the battery’s safety, performance and/or service life   187 

Note 1 to entry: Overdischarge cut off is not mandatory .  188 

Note 2 to entry: The function of the BMS can be assigned to the battery pack or  to equipment that uses the battery.  189 

Note 3 to entry: The BMS can be divided and it can be found partially in the battery pack and partially on the  190 
equipment that uses the battery.  191 

Note 4 to entry: The BMS is sometimes also referred to as a BMU (battery management unit)  192 

[SOURCE: IEC 62619: 202x, 3.12, modified - Note 1 to Note 3 have been modified. ] 193 

3.7  194 

rated capacity 195 

Cn 196 

capacity value of a cell or battery in ampere hour (Ah) determined under specified conditions 197 

and declared by the cell manufacturer 198 

3.8  199 

state of charge 200 

SOC 201 

capacity in a battery expressed as a percentage of rated capacity 202 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 63

33
0 e

d 1
.0:

20
22

https://iecnorm.com/api/?name=29c5554fbeb32445f39100caad4115cf


IEC CDV 63330 © IEC 2022 – 9 – 21/1155/CDV 

3.9  203 

operating region 204 

conditions during charging and discharging in which the cell operates within the range of 205 

voltage, current and temperature as specified by the cell manufacturer to ensure the safe use 206 

of the cell 207 

Note 1 to entry: The limits of the operating region are specified for the minimum safety, and different from the 208 
charging voltage and temperature to optimize the performance of the cell such as cycle life.  209 

3.10  210 

operating range 211 

conditions during charging and discharging in which the battery system operates within the 212 

range of voltage, current and temperature as specified by the system manufacturer to ensure 213 

the safe use of the battery system  214 

Note 1 to entry: Figure B.2 shows the relation between the operating range and the operating regio n. 215 

3.11  216 

safety design 217 

battery design to avoid or control systematic failures and to detect or control random 218 

hardware failures, or mitigate their harmful effects  219 

3.12  220 

systematic failure 221 

failure related in a deterministic way to a certain cause, that can only be el iminated by a 222 

change of the design or of the manufacturing process, operational procedures, documentation 223 

or other relevant factors 224 

3.13  225 

random hardware failure 226 

failure that can occur unpredictably during the lifetime of battery and that follows a probability 227 

distribution 228 

3.14  229 

failure 230 

termination of an intended behavior of battery due to a fault manifestation 231 

3.15  232 

fault 233 

abnormal condition that can cause battery to fail  234 

3.16  235 

service life 236 

total period of useful life of PRODUCT in operation which is specified for original usage   237 

Note 1 to entry - For secondary cells and batteries, the service life may be expressed in time, number of 238 
charge/discharge cycles, capacity in ampere hours (Ah) and operating conditions (temperature range, C rate,  239 
depth of discharge, etc.). 240 

Note 2 to entry - The service life does not equal the guarantee or warrantee period provided by the original 241 
manufacturer. 242 

Note 3 to entry - The service life is not clearly specified for vehicle propulsion application.  243 

[SOURCE: IEC 60050-482:2004, 482-03-46, modified] 244 

3.17  245 

residual usable period 246 

remaining period of service life or estimated remaining period of useful life of battery in 247 

operation 248 
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3.18  249 

usable period for repurposing 250 

period usable in secondary application specified by designer of system with repurposed 251 

PRODUCT 252 

3.19  253 

basic system design 254 

design of repurposed PRODUCT in order to use repurposed PRODUCT safely in system or 255 

subsystem for energy storage 256 

4 General requirements 257 

4.1 Structure of repurposing 258 

Typical structure for repurposing of PRODUCT is shown in Figure 1. In this document, 259 

requirements for the following phases are specified:  260 

– removal of PRODUCT from original equipment 261 

– inspection and assessment of used PRODUCT 262 

– storage of PRODUCT to be repurposed 263 

– basic system design using repurposed PRODUCT 264 

    265 

Production

of PRODUCT

Primary 
application

End of primary 
usage & removal

(4.3)

Assessment for 
repurposing

(5.1 – 5.5)

Storage

(5.6)

Basic system 
design (Clause 6)

Equipment design 
& production

Secondary 

application

End of secondary 
usage & 

recycle/disposal

IEC 63330

 266 

Figure 1 – Typical structure of PRODUCT repurposing 267 

Figure 2 shows examples of actors for PRODUCT repurposing. 268 

    269 
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Cell/battery manufacturer

Primary equipment manufacturer

User of primary equipment 

Removal & collection service

Assessment service

Storage service

Basic system design

Design & production of equipment 

with repurposed PRODUCT

User of equipment

Recycle/disposal service

a

b
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d

e
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e
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PRODUCT repurposing

i

g
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3

3
3

0

j

e

 270 

Key 271 

a - k actors per business 

Figure 2 – Example of actors for PRODUCT repurposing 272 

This document may be applied for the PRODUCT that is repurposed after the second use. If 273 

the PRODUCT is repurposed for multiple times, all the data on primary usage (Table 1) and 274 

subsequent usage(s) shall be assessed. 275 

NOTE - For specific requirements for electrical energy storage (EES) systems using reused battery, see IEC 276 
62933-4-4 (under development) and IEC 62933-5-3 (under development). 277 

4.2 Relevant data  278 

Data required for repurposing of PRODUCT are as follows:  279 

1) basic information 280 

– manufacturer of original equipment 281 

– chemistry 282 

– manufacture year and month 283 

– serial number, if available 284 

– battery pack dismantling safety procedure 285 

 286 

2) data on primary usage 287 

– operating range  288 

– history of failure  289 

– residual performance 290 

– residual usable period at the end of primary usage 291 

– storage 292 
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NOTE - If the PRODUCT is repaired according to the specification by the manufacturer, relevant data should be 293 
provided. 294 

3) data for designing system with repurposing PRODUCT 295 

– operating range 296 

– usable period for repurposing 297 

– performance design 298 

– safety design 299 

Annex A provides example of data templates to be used for  collection and management of 300 

data from1) to 3). 301 

4.3 Removal of used PRODUCT and external damage check 302 

Used PRODUCT shall be removed from the original equipment as instructed in a dismantle or 303 

disassembly manual issued by the original equipment manufacturer. If such instructions are 304 

not available, relevant local rules or standards shall be applied with special caution for high 305 

voltage hazards. The removal of battery systems may result in harm if adequate precautions 306 

are not taken. The removal should only be per formed by qualified and experienced persons 307 

using adequate protection.  308 

For PRODUCT from an  electric vehicle application, it is recommended to obtain the data on 309 

usage and failure before removal from the vehicle using e.g. vehicle diagnostic device.  310 

After removal from original equipment, the PRODUCT shall be checked externally as follows: 311 

– Make sure there is no leakage of electrolyte by visual confirmation or by using an odor 312 

sensor. If fluid leakage is detected in liquid cooled battery pack, the PRODUCT shall be 313 

identified as damaged unless coolant  leakage or water ingress. 314 

Used PRODUCT with external damage, e.g. severe deformation, crack or blemish in the outer 315 

case of the PRODUCT, shall not be repurposed, and are recommended to be recycled or 316 

disposed according to relevant laws or regulations. 317 

Used PRODUCT without external damage shall be assessed for feasibility of repurposing 318 

according to Clause 5. 319 

If available and not damaged, the module and BMS of battery packs and systems may be 320 

reused even if the battery pack/system has a damaged outer case. Degree of damage and, if 321 

possible, cause of damage of outer case shall be recorded.  322 

5 Diagnosis and assessment of used PRODUCT 323 

5.1 General 324 

The diagnosis and assessment of used PRODUCT for feasibility of repurposing and 325 

applicability to specific equipment shall be made according to the data on primary usage in 326 

Table 1. The data in Table 1 are indispensable to ensure the safety and performance of used 327 

PRODUCT for repurposing. If the data in Table 1 are not available, the PRODUCT shall not 328 

be repurposed. 329 

The other data, for example, insulation resistance, EMC, operating region of cell, may be 330 

assessed according to the agreement of the data provider, if indispensable for a specific 331 

application of repurposing. 332 

NOTE  The data provider is original equipment manufacturer, cell/battery manufacturer,  or administrator of relevant 333 
data. 334 
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Table 1 - Data on primary usage for repurposing assessment  335 

Clause of this 
document 

Data on primary usage 

5.2 Data on operating range  

5.3 Data on history of failure 

5.4 Data on residual performance 

5.5 Data on residual usable period at the end of primary usage 

5.6 Data on storage 

5.2 Operating range 336 

The operating range of PRODUCT for primary usage shall be confirmed. 337 

The data on operating range shall include the following: 338 

– upper limit operating temperature 339 

– lower limit operating temperature 340 

– upper limit charging voltage 341 

– lower limit discharging voltage 342 

– maximum charging current 343 

– maximum discharging current 344 

The operating region of cell shall be confirmed, if necessary. 345 

5.3 History of failure of primary equipment 346 

Used PRODUCT with one or more of the following failure data shall not be repurposed: 347 

– overcharge 348 

– overdischarge 349 

– overcurrent 350 

– overtemperature 351 

– insulation failure 352 

– accident 353 

The other data may be assessed according to the agreement of data provider, if 354 

indispensable for specific application of repurposing. 355 

When the failure is limited to an insulation failure, the PRODUCT may be repurposed provided 356 

that there is no evidence of water exposure, and the insulation resistance is higher than the 357 

specified value. 358 

When the failure data is limited to an accident, the PRODUCT may be repurposed provided 359 

that there is no evidence of external or internal damage.  360 

NOTE  The history of accident can be confirmed, e.g. for electric vehicle, by incident data in electronic control unit, 361 
such as history of high voltage cutoff.  362 

5.4 Residual performance 363 

The actual capacity of used PRODUCT shall be measured according to e.g. standards 364 

applicable to the primary equipment. The measuring method shall be recorded. The 365 
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measuring conditions include charging condition (upper and lower voltage, charge current and 366 

charging time), discharge current, cut-off voltage, and temperature. 367 

The actual capacity of PRODUCT of electric vehicle application may be obtained through an 368 

on-board PRODUCT performance indicating function, before removal from the vehicle.  369 

NOTE - Additional parameters may be measured or obtained in order to specify the residual performance including 370 
resistance, power, energy efficiency, self-discharge rate, spread in cell voltage, etc. according to standards or 371 
other documents applicable to the primary equipment.  372 

5.5 Residual usable period at the end of primary usage 373 

The residual usable period of used PRODUCT shall be assessed:  374 

– according to the estimated usable period specified by the original equipment manufacturer 375 

after deduction of age of service of the primary equipment, or ;  376 

– according to the age of service and history of primary usage.  377 

NOTE - The history of primary usage includes, for example, data on remaining life of contactors and residual 378 
capacity. 379 

If the used PRODUCT have been stored after the primary usage and before application to a 380 

new equipment, the period of such storage shall also be deducted from the usable period. 381 

5.6 Storage 382 

The PRODUCT for repurposing shall be stored under controlled conditions until the 383 

application to equipment.   384 

The PRODUCT in storage shall: 385 

– be kept dry; 386 

– be kept away from heat and fire; 387 

– be kept away from direct sunlight; 388 

– be kept away from high temperature; 389 

– not be dropped and stepped. 390 

The PRODUCT shall not be repurposed, if the storage data are not available. The following 391 

storage data shall be recorded: 392 

– SOC or voltage of PRODUCT at the beginning of storage 393 

– ambient temperature of storage 394 

– period and beginning date of storage 395 

If the SOC or voltage after the storage is below the lower limit of operating range of 396 

equipment for secondary use,  the PRODUCT shall not be repurposed. 397 

6 Requirements for application of repurposed PRODUCT 398 

6.1 General 399 

The applicability of repurposed PRODUCT to an equipment shall be determined according to 400 

the data in Clause 5, and the specifications required by the equipment to be applied.  401 

The following shall be evaluated for each application and for each PRODUCT.  402 

– operating range  403 
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– safety 404 

– performance 405 

– usable period for repurposing 406 

Table 2 shows the guidance of reference clauses depending on system designs with used 407 

PRODUCT.  408 

If the repurposed PRODUCT is used without change in system design under the 409 

environmental and usage conditions with the load not exceeding that of the original equipment, 410 

the safety design, performance design and residual usage period of the primary usage can be 411 

applied.  412 

If the system design is changed from the primary usage, the safety design, performance 413 

design and usable period shall be proved and assessed for repurposing.  414 

NOTE 1 - The environmental and usage conditions include:  415 

- installation environment; 416 

- ambient temperature; 417 

- humidity; 418 

- dust; 419 

- vibration; 420 

- high power (kW) and high frequency charge/discharge; 421 

- cell fixing condition inside module, etc. 422 

Table 2 - Reference clauses for repurposed PRODUCT applications 423 

 

System design

Safety design Performance design Usable period

Hardware design Software design

Safety design of primary 

usage applicable  (6.3)

Performance design of 

primary usage applicable 

(6.4)  

Usable period of primary 

usage applicable (6.5)  

Safety design for 

repurposing to be proved 

(B.3)

Performance design for 

repurposing to be proved 

(B.4)

Usable period for 

repurposing to be 

determined (B.5)

Change from

primary usage?

Change from

primary usage?

Yes

No

Yes

No

 424 

NOTE 2 - An example for cases where system design change is not required is that PRODUCT was originally 425 
designed considering some specific secondary usages. Examples of the systems with design change from the 426 
original equipment are as follows: 427 

– stationary energy storage system next renewable source of energy (photovoltaic, wind)  428 

– optimization of electricity consumption by industrial/trade offices  429 

– service solution for grid support 430 

– other applications like powerwalls, EV fast charging stations  431 

6.2 Operating range  432 

System applying the repurposed PRODUCT should be designed to be used within the 433 

operating range of the PRODUCT for primary usage (see 5.2).   434 

The operating range of repurposing PRODUCT shall include the following: 435 
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– upper limit operating temperature 436 

– lower limit operating temperature 437 

– upper limit charging voltage 438 

– lower limit discharging voltage 439 

– maximum charging current 440 

– maximum discharging current 441 

For the operating range of used PRODUCT of which the system design is changed, see B.2.  442 

6.3 Safety design 443 

Safety of repurposed PRODUCT shall be assessed and secured according to the data on 444 

primary usage as specified in Clause 5 and safety design of system applying the repurposing 445 

PRODUCT.  446 

If the age of service of the PRODUCT at the end of primary usage goes beyond the service 447 

life or if the service life is not specified, the safety of repurposed PRODUCT shall be 448 

determined according to the assessment of age of service and history of primary usage. 449 

NOTE - Aging of the PRODUCT can incur unstable electrode condition and leakage of electrolyte due to decrease 450 
of airtightness, and can cause hazardous events.  451 

The PRODUCT is designed as a system including BMS to secure the safety of primary 452 

equipment. If the PRODUCT is repurposed without change from originally designed system, 453 

and within the operating range and under the environmental and usage conditions with the 454 

load not exceeding that of the original equipment, the safety design of the battery system is 455 

maintained. 456 

For used PRODUCT of which the system design is changed from primary usage, and when 457 

the safety design of original equipment is not applicable, see B.3.  458 

6.4 Performance design 459 

The PRODUCT is designed to ensure the required performance of primary equipment. If the 460 

PRODUCT is repurposed without change from originally designed system, within the 461 

operating range of original equipment, and to be used at the environmental and usage 462 

conditions with the load not exceeding that of the original equipment, the performance design 463 

of the battery system is maintained.  464 

NOTE - The usage environment includes installation environment, ambient temperature, humidity and 465 
charging/discharging cycles. 466 

The performance includes, e.g.: 467 

a) capacity 468 

b) resistance 469 

c) power 470 

d) energy efficiency 471 

e) self-discharge 472 

f) others 473 

The repurposed PRODUCT shall have performance required by the equipment to be applied. 474 

The residual performance of used PRODUCT is as specified in 5.4. 475 
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The performance of repurposed PRODUCT may be remeasured according to relevant 476 

standard for equipment to be applied. 477 

Required performance of repurposed PRODUCT depends on the applications. For the same 478 

application, the PRODUCT with the same level of residual performance and usable period 479 

should be used. The PRODUCT with different level of performance may be used for the same 480 

application if the safety of system is confirmed according to 6.3. 481 

Figure 3 shows an example of classification according to the residual performance level and 482 

usable period, which can be used to evaluate the homogeneity of repurposed PRODUCT. The 483 

PRODUCT classified as A1 group, for example, has relatively long usable period and high 484 

performance, and may be used for system which require the PRODUCT with relatively high 485 

specifications. 486 

C1 C2 C3

B1 B2 B3

A1 A2 A3

Residual usable periodLong Short

R
e
s
id

u
a
l 
p
e
rf

o
rm

a
n
c
e

High

Low

 487 

Key 488 

A1 - A3, B1 - B3, C1-C3 example classification of repurposed PRODUCT per performance and usable period 

Figure 3 – Example of classification of repurposed PRODUCT 489 

The residual performance level of the repurposed PRODUCT in Figure 3 can be classified by 490 

some performance criteria such as capacity, resistance, average cell balancing mismatch, etc. 491 

Table 3 shows an example of a sorting method using the performance level. In this method, 492 

the worst criterion level determines the bin, for example, a PRODUCT with capacity level Ac1, 493 

resistance level Ar2 and average cell balancing mismatch level Ab1 goes into bin A2.  494 

Table 3 - Example of classification of repurposed PRODUCT by performance level 495 

Performance level 

Bin 

 
Residual capacity ratio 

(Ah/Ah %) 

Internal  resistance ratio 

(Ω/Ω %) 

Average cell balancing 
mismatch (mV) 

range of value level range of value level range of value level 

100 - a Ac1 100 - a' Ar1 0 - a'' Ab1 A1 

a - b Ac2 a' - b' Ar2 a'' - b'' Ab2 A2 

b - c Bc1 b' - c' Br1 b'' - c'' Bb1 B1 

c - d Bc2 c' - d' Br1 b'' - c'' Bb1 B2 

< d Cc > d' % C > c'' C Recycling 
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For used PRODUCT of which the system design is changed from the primary usage, and 496 

when the performance design of original equipment is not applicable, see  B.4.  497 

6.5 Usable period for repurposing 498 

System applying repurposed PRODUCT shall be designed according to the residual usable 499 

period of PRODUCT as specified in 5.5.  500 

The usable period for repurposing depends on the design, operating range, environmental 501 

and usage conditions and purpose of equipment applying the repurposed PRODUCT. If the 502 

PRODUCT are repurposed without change from originally designed system, and within the 503 

operating range and under the environmental and usage conditions with the load not 504 

exceeding that of the  original equipment, the usable period for repurposing is equal to the 505 

residual usable period. 506 

When the environmental and usage conditions of equipment applying the repurposing 507 

PRODUCT are different from those of the primary equipment, the usable period shall be 508 

determined taking those differences into consideration.  509 

The SOC window should be considered and can be reduced.  510 

Usable period of PRODUCT peripherals such as BMS, contactor and fuse shall also be 511 

assessed. 512 

For used PRODUCT of which the system design is changed from the primary usage, and 513 

when the residual usable period of original equipment is not applicable, see B.5. 514 
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Annex A 515 

(informative) 516 

 517 

Example of data templates 518 

This annex provides example of templates for the data specified in Clause 4, 5 and 6. Table 519 

A.1 shows an example of template for data on PRODUCT that are required for repurposing. 520 

Table A.2 provides an example of template for data to be used for application of repurposed 521 

PRODUCT. 522 

Table A.1 – Example of template for data on PRODUCT to be repurposed 523 

Item Data on PRODUCT to be repurposed 

Manufacturer  

Chemistry  

Model & Type  

Manufacture year and 
month 

 

Serial number (if available)  

Battery pack dismantling 
safety procedure 

 

Operating range of primary usage 

 Temperature upper limit  lower limit  

 Voltage upper limit  lower limit  

 Current upper limit  lower limit  

History of failure □ No overcharge 

□ No overdischarge 

□ No overcurrent 

□ No overtemperature 

□ No insulation failure 

□ No accident 

History of usage, if 
available 

□ Charging history not exceeding the specified operating range 

□ Discharging history not exceeding the specified operating range 

Actual capacity  

Age of service  

Estimated usable period (if 
available) 

 

Storage  

 
SOC or voltage at the 
beginning of storage 

 

 Ambient temperature of 
storage 

 

 Period and beginning 
date of storage 

 

524 
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 525 

Table A.2 – Example of template for data on application of repurposed PRODUCT 526 

Item Data on application of repurposed PRODUCT 

Operating range of repurposed PRODUCT 

 Temperature upper limit  lower limit  

 Voltage upper limit  lower limit  

 Current upper limit  lower limit  

Capacity  

Estimated usable period  

Safety design □ The safety design of original equipment is applicable.  

□ The safety design of system with used PRODUCT is applicable. 

Classification (if any)  

Applicable equipment  

  527 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 63

33
0 e

d 1
.0:

20
22

https://iecnorm.com/api/?name=29c5554fbeb32445f39100caad4115cf

