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European foreword 

The text of document 21 A/61 0/FDIS,  future edition  5 of IEC 60623,  prepared by SC 21 A,  Secondary 
cells and batteries containing  alkaline or other non-acid  electrolytes,  of IEC/TC 21  "Secondary cells  
and  batteries" was submitted  to the IEC-CENELEC parallel  vote and  approved by CENELEC as 
EN  60623:201 7.  
 
The fol lowing dates are fixed:  

•  latest date by which the document has to be 
implemented at national  level  by 
publication  of an  identical  national  
standard or by endorsement 

(dop) 201 7-1 1 -27 

•  latest date by which the national  
standards confl icting  with  the 
document have to be withdrawn 

(dow) 2020-02-27 

 
This document supersedes EN  60623:2001 .  
 

Attention  is drawn to the possibi l ity that some of the elements of this document may be the subject of 
patent rights.  CENELEC [and/or CEN]  shall  not be held  responsible for identifying  any or al l  such 
patent rights.  

Endorsement notice  

The text of the International  Standard  IEC 60623:201 7 was approved by CENELEC as a European 
Standard  without any modification.  

In  the official  version,  for Bibl iography,  the fol lowing notes have to be added for the standards indicated:  
 

IEC 60051  (series) NOTE Harmonized  as EN 60051  (series).  

IEC 61 434 NOTE Harmonized  as EN 61 434.  
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Annex ZA 
(normative) 

Normative references to  international  publ ications  
with  their corresponding  European  publ ications  

The fol lowing documents,  in  whole or in  part,  are normatively referenced in  th is document and  are 
indispensable for its appl ication.  For dated references,  only the edition  cited  applies.  For undated  
references,  the latest edition  of the referenced document (including  any amendments) applies.  
NOTE 1  When an International  Publ ication  has been modified  by common modifications,  indicated  by (mod),  the relevant 
EN/HD appl ies.  
 
NOTE 2 Up-to-date information on the latest versions of the European Standards l isted in this annex is avai lable here:  
www.cenelec.eu.  

Publication  Year Title EN/HD Year 
IEC 60050-482 2004  International  Electrotechnical  Vocabulary 

(IEV) -- Part 482:  Primary and secondary 
cells and  batteries 

- -   

IEC 6041 7 -   Graphical  symbols for use on equipment.  
Index,  survey and compilation  of the single 
sheets.  

- -    
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
SECONDARY CELLS AND BATTERIES CONTAINING  
ALKALINE OR OTHER NON-ACID ELECTROLYTES –  

VENTED N ICKEL-CADMIUM PRISMATIC RECHARGEABLE SINGLE CELLS  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t  ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC 60623  has  been  prepared  by subcommittee  21 A:  Secondary ce l ls  
and  batteries  contain ing  alkal ine  or other non-acid  e lectrol ytes,  of I EC techn ical  comm ittee  
21 :  Secondary cel ls  and  batteries.  

Th is  fi fth  ed i tion  cancels  and  replaces  the  fourth  ed i tion  publ ished  i n  2001  and  consti tu tes  a  
techn ica l  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s i gn i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :   

–  optional  characterization  of cel ls  designed  for performances  at very l ow and /or very h igh  
temperature;  

– optional  characterization  of cel l s  tested  wi th  CCCV charge;  

– optional  characterization  of cel ls  des igned  for rapid  charge;  

– optional  characterization  of ce l l s  designed  for h i gh  cycl i ng .  
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The  text of th is  s tandard  is  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

21 A/61 0/FDIS  21 A/621 /RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  i nd icated  in  the  above  table .  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/I EC  D irecti ves,  Part 2 .  

The  committee  has  decided  that the  con ten ts  of th is  pub l ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

 

BS EN 60623:2017



 – 6  – I EC 60623: 201 7    I EC  201 7  

SECONDARY CELLS AND BATTERIES CONTAINING  
ALKALINE OR OTHER NON-ACID ELECTROLYTES –  

VENTED N ICKEL-CADMIUM PRISMATIC RECHARGEABLE SINGLE CELLS  
 
 
 

1  Scope 

I EC 60623  speci fies  marking ,  des ignation ,  d imensions,  tests  and  requ irements  for vented  
n ickel -cadm ium  prismatic  secondary s i ng le  ce l l s .  

NOTE  I n  th i s  con text,  "pri smatic"  refers  to  cel l s  havi ng  rectangu l ar s i des  and  base.  

When  there  exists  an  I EC standard  speci fying  test cond i tions  and  requ i rements  for cel l s  used  
i n  specia l  appl ications  and  wh ich  is  i n  confl i ct wi th  th is  document,  the  former takes  
precedence.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl i es.  For undated  references ,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60050-482: 2004,  International Electrotechnical Vocabulary – Part 482: Primary and 
secondary cells and batteries  

I EC 6041 7,  Graphical symbols for use on  equipment (avai l able  from :  http://www. graphical-
symbols. info/equipment)  

3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g iven  in  I EC  60050-482  and  the  
fol l owing  appl y.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard ization  at the  fol l owing  
addresses:  

•  I EC E lectroped ia:  avai lable  at  h ttp: //www.electroped ia. org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso. org/obp  

3. 1   
vented  cel l  
secondary ce l l  having  a  cover provided  wi th  an  open ing  through  wh ich  products  of e l ectrol ys is  
and  evaporation  are  a l lowed  to  escape freel y from  the  cel l  to  the  atmosphere  

Note  1  to  en try:  The  open ing  may be  fi tted  wi th  a  venti ng  system .  

3.2   
nominal  vol tage  

su i table  approximate  value  of the  vol tage  used  to  designate  or i den ti fy a  ce l l  or a  battery 

Note  1  to  en try:  The  nom inal  vol tage  of a  vented  n i ckel -cadm ium  rechargeable  s i ng le  cel l  i s  1 , 2  V.  

Note  2  to  en try:  The  nom inal  vol tage  of a  battery of n  series  connected  cel l s  i s  equa l  to  n  t imes  the  nom inal  
vol tage  of a  s i ng l e  cel l .  
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[SOURCE:  I EC  60050-482: 2004,  482-03-31 ,  mod i fied  – Replacement of the  words  "a  battery 
or an  e lectrochem incal  system"  by"  "or a  battery"  and  add i tion  of Notes  1  and  2  to  en try. ]  

3.3   
d ischarge vol tage  
closed  ci rcu i t  vol tage  
DEPRECATED:  on  load  vol tage  
<cel l  or battery>  vol tage  between  the  term inals  of a  ce l l  or battery when  be ing  d ischarged  

[SOURCE:  I EC 60050-482: 2004,  482-03-28]  

3.4  
rated  capacity 
capaci ty va lue  of a  cel l  or battery determ ined  under speci fi ed  cond i tions  and  declared  by the  
manufacturer 

Note  1  to  en try:  The  rated  capaci ty i s  the  quan ti ty  of e l ectri ci ty C5  Ah  (ampere-hours)  d eclared  by the  
manufacturer wh ich  a  s i ng le  cel l  can  de l i ver du ri ng  a  5  h  period  when  charg ing ,  s tori ng  and  d i scharg ing  under the  
cond i ti ons  speci fi ed  i n  7 . 3 . 2 .  

[SOURCE:  I EC 60050-482: 2004,  482-03-1 5,  mod i fied  – Add i tion  of the  words  "a  ce l l  or"  i n  the  
defin i tion ,  and  of Note  1  to  entry. ]  

3.5   
CCCV charge  
method  of charge  consisti ng  i n  a  charge  at Constant Current fo l l owed  by a  charge  at Constant  
Vol tage  

4 Parameter measurement tolerances  

The overal l  accuracy of con trol l ed  or measured  values,  re lati ve  to  the  speci fied  or actual  
va lues,  shal l  be  wi th in  these  to lerances:  

a)  ±1  %  for vol tage;  

b)  ±1  %  for cu rrent;  

c)  ±2  °C  for temperature;  

d )  ±0, 1  %  for time;  

e)  ±1  %  for capaci ty.  

These  to lerances  comprise  the  combined  accuracy of the  measuring  i nstruments,  the  
measurement techn iques  used ,  and  a l l  other sources  of error i n  the  test procedure.  

The  detai ls  of the  i nstrumentation  used  shal l  be  provided  i n  any report of resu l ts .  

5 Designation  and  marking  

5.1  Cel l  designation  (mandatory)  

Vented  n ickel -cadm ium  prismatic secondary s i ng le  ce l l s  shal l  be  designated  by the  l etter "K"  
fol lowed  by a  l etter L,  M ,  H  or X wh ich  s ign i fies:  

– l ow rate  of d ischarge  (L) ;  

– med ium  rate  of d ischarge  (M) ;  

– h igh  rate  of d ischarge  (H );  

– very h igh  rate  of d ischarge  (X) .  
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NOTE  1  These  types  of cel l s  are  typica l l y bu t  not  excl us ive l y used  for the  fol l owing  d i scharge  rates:  

– L  up  to  0 , 5  I
t  A;  

– M  up  to  3 , 5  I
t  A;  

– H  up  to  7 , 0  I
t  A;  

– X up  to  and  above  7 , 0  I
t  A.  

NOTE  2  These  cu rrents  are  expressed  as  mu l ti p l es  of It  A,  where  It  A =  C5  Ah /1  h  (see  I EC 61 434).  

This  group  of two l etters  shal l  be  fol lowed  by a  group of figures  i nd icati ve  of the  rated  
capaci ty of the  cel l  i n  ampere-hours.  Cel ls  that have  been  tested  at 20  °C  and  5  °C  but not  
at  –1 8  °C  shal l  carry an  add i tional  marking  of T5:  for example:  KH  1 85  or KH  1 85  T5.   

Cel l s  i n  cases  of p l astic  materia l  sha l l  be  des ignated  by the  l etter "P"  after the  fi gures:  for 
example:  KH  1 85  P.  

5.2  Cel l  designation  (optional )  

The add i tional  marking  shal l  be  added  to  the  mandatory marking .  When  the  marking  wou ld  
exceed  the  avai lab le  space on  the  cel l ,  th is  i n formation  may be  om i tted  on  the  cel l  bu t shal l  
be  provided  in  the  documentation  correspond ing  to  the  cel l  and  in  the  type  test report.  

I f there  i s  no  mention  concern ing  the  marking  for temperature,  the  cel l s  shal l  have  been  
tested  at:  –1 8  °C,  5  °C  and  20  °C.  Cel ls  tested  at other temperatures  shal l  carry an  add i ti onal  
marking  of T  fol l owed  by tested  temperatures.  I n  case  the  cel l  i s  characterized  wi th  both  l ow 
and  h i gh  temperature,  they shal l  be  i nd icated  i n  i ncreas ing  order wi th  a  sol idus  separating  

them :  for example:  KH  1 85  P  T-35/+45.  

Cel ls  tested  wi th  CCCV charges  shal l  carry the  marking  of CCCV:  for example ,  
KH  1 85  P  CCCV.  

Cel ls  tested  at rapid  charge  shal l  carry the  marking  R and  the  va lue  of the  tested  rapid  charge  
curren t,  expressed  in  mu l ti p le  of It  A:  for example,  KH  1 85  P  R1 .  

H igh  grade  cycl ing  ce l l s  shal l  carry an  add i ti onal  marking  C  fol lowed  by the  number of cycles :  
for example,  KH  1 85  P  C1 500.  

Cel ls  having  been  tested  wi th  mu l ti p le  types  of tests  shal l  carry the  marking  for the  various  

tests  performed:  for example  KH  1 85  P  T-35/+45 CCCV R1  C1 500.  

5.3  Cel l  termination  

This  document does  not speci fy cel l  term ination .  

5.4 Marking  

Each  cel l  or monobloc shal l  carry durable  markings  g i ving  the  fo l l owing  m in imum  in formation :  

•  type  of cel l  (designation  as  speci fied  i n  5. 1  and  5. 2 ;  i n  add i ti on ,  i t  i s  perm issib le  for a  
manufacturer to  use  h is  own  type  des ignation);  

•  name or i den ti fication  of manufacturer or suppl ier;  

•  pos i ti ve  term inal :  e i ther a  red  washer or an  i nden ted  or ra ised  symbol  (see  graph ical  
symbol  I EC  6041 7-5005: 2002-1 0) .  

5.5  Safety recommendations  

The manufacturer shal l  provide  recommendations  for the  safe  hand l i ng  of the  ce l l .  See  a lso  
I EC TR 61 438.  
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6 Dimensions  

Dimensions  of cel l s ,  shown  in  F igure  1 ,  are  g iven  i n  Tables  1  and  2 .  

 

NOTE  1  Ce l l s  i n  s teel  con tainer can  have  two  or more  term inal s  and  four or more  l ugs.  

NOTE  2  Ce l l s  i n  p l asti c  con ta iner can  have  two or more  term inal s  and  no  l ugs.  

Figure 1  – Example of a  vented  prismatic  cel l  i n  steel  container  
wi th  two terminals  and  four l ugs  

Table  1  – Dimensions  for vented  n ickel -cadmium   
prismatic cel ls  in  steel  containers  

Width ,  b  Maximum  height ,  h  Lengths ,  d  

mm mm  mm  

81  291  83  

1 05  350  91 ,  1 30  

1 31  409  36,  50 ,  56,  66,  78,  94  

1 48  409  52,  76,  1 00  

1 57  409  66,  84,  95,  1 1 6,  1 34,  1 43,  1 47,  1 66,  200,  225,  242,  41 0  

1 88  409  1 28  

 

Lug  

d b  

h
 

IEC 
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Table  2  – Dimensions  for vented  n ickel -cadmium   
prismatic cel l s  in  plastic  containers  

Width ,  b  Maximum  height,  h  Lengths ,  d  

mm mm  mm  

62  1 78  28  

78  285  50  

81  241  28,  36,  43,  48  

87  273  47,  86  

1 23  273  28,  40,  50 ,  61  

1 38  406  48,  55,  61 ,  70,  77,  85,  1 05,  1 1 5,  265  

1 47  285  53,  78,  1 02  

1 65  406  42,  66,  75,  1 05,  1 1 0,  1 30,  1 60  

1 73  375  1 22,  1 97,  287,  392,  51 7  

1 95  406  29,  34 ,  40,  50,  64 ,  80 ,  94 ,  1 1 5  

 

NOTE  1  The  d imensions  g i ven  i n  Tab les  1  and  2  represent  preferred  va l ues.  For cel l s  wi th  d evi ati ng  s i ze,  
d imensions  as  per F i gure  1  are  i nd icated .   

NOTE  2  The  wid ths  rel ate  to  the  overal l  wid th  d imension  of the  cel l  exclud ing  the  th i ckness  of the  l ug  fl anges.   
The  va l ues  for wid ths  and  l eng ths  g i ven  i n  Tabl es  1  and  2  are  maximum  values;  thei r negati ve  to lerances  are  g i ven  
i n  Tabl e  3.  

NOTE  3  The  val ues  for heigh t  g i ven  i n  Tabl es  1  and  2  re l ate  to  the  maximum  height  over the  term inal s  or the  
cl osed  cel l  ven t,  wh ichever i s  the  g reater.  No  l ower l im i ts  are  stated .  

NOTE  4  The  d imensions  shown  i n  Tabl es  1  and  2  are  not  associated  to  parti cu l ar cel l  capaci ti es.  They appl y to  a l l  
ki nds  of ven ted  n i ckel -cadm ium  pri smatic  cel l s ,  i . e.  L ,  M ,  H  and  X types.  

Table  3  – Measurement tolerances  in  m i l l imetres   
(val id  for widths  and  l engths)  

Up to  and  i ncl ud i ng  60  mm  0  to  –2  

Above  60  mm ,  up  to  and  i ncl ud ing  1 20  mm  0  to  –3  

Above  1 20  mm  0  to  –4  

 

7  Electrical  tests  

7. 1  General  

Charge  and  d ischarge  curren ts  for the  tests  i n  accordance wi th  7. 1  to  7 . 9  i ncl us ive  shal l  be  
based  on  the  value  of the  rated  capaci ty (C5  Ah).  These  currents  are  expressed  as  mu l ti p les  
of It  A,  where  It  A =  C5  Ah/1  h .   

7.2  Charg ing  procedure  for test  purposes  

7.2. 1  General  

Prior to  charg ing ,  the  cel ls  shal l  have  been  d ischarged  at 20  °C  ±  5  °C,  at  a  constant curren t 
of 0 , 2  It  A,  down  to  a  fi na l  vo l tage  of 1 , 0  V.   

Two charg ing  methods  are  poss ib le,  to  be  selected  by the  cel l  manufacturers ,  i n  order to  
define  thei r cel l s  characteristics:  

– charge  based  on  constan t curren t;  
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– charge  based  on  constan t vol tage,  wi th  a  va lue  of possib le  charg ing  cu rrent (CCCV).   

7.2.2  Charge  procedure  based  on  constant current  

Un less  otherwise  speci fied  i n  th is  s tandard ,  the  charge  preced ing  the  various  d ischarge  tests  

schedu led ,  shal l  be  carried  ou t i n  an  ambien t temperature  of 20  °C  ±  5  °C  and  at a  constant  
curren t of 0 , 2  It  A.  The  duration  of the  charge  shal l  be  7  h  to  8  h .  

7.2.3  Charge procedure  based  on  constant vol tage  at a  g iven  current  

This  charge  method  is  based  on  a  constant curren t fo l lowed  by constan t  vol tage  procedure  
(CCCV).  The  choice  for the  charge  methodology for performance determ ination  shal l  be  
defined  before  the  start of the  tests,  and  kept th roughou t  a l l  the  testi ng  procedures  where  
i nd icated .  

For such  charg ing  methodology,  two parameters  are  ad justable:  current  and  vol tage.  They 
shal l  be  cl earl y i den ti fied  by the  cel l  manufacturer i n  the  description  of the  cel l  characteristics ,  
as  wel l  as  i n  the  cel l  marking :  for example  KH  1 85  P  CCCV R1 .  

The  charg ing  methodology CCCV is  described  i n  Annex A.  

7.2.4  Rapid  charge current  

The charg ing  current value  for performance determ ination  shal l  be  se lected  before  the  start of 
the  tests,  and  kept th roughout  a l l  the  tests  where  i nd icated .  

The  design  charge  curren t value  shal l  be  ind icated  in  the  manufactu rer’s  documentation  
attached  to  the  cel l  (e . g .  0 , 5  It  A or 1  It  A)  wh ich  wi l l  be  referred  to  as  R  i n  th is  s tandard ,  as  
wel l  as  i n  the  approval  documentation .  Th is  cu rrent i s  a  maximum  value.  Table  4  shows 
preferred  values  for the  rapid  charge  current:  

Table  4  – Maximum values  for rapid  charge current R  

Charge  curren t for CCCV 0 , 5  I
t  A  1 , 0  I

t  A  2 , 0  I
t  A  3 , 0  I

t  A  

 

I n  case  no  rapid  charge  curren t i s  defined ,  i t  shal l  be  taken  at 0 , 2  It  A.  Otherwise,  the  rapid  

charge  current rate  selected  shal l  be  clearl y i nd icated  i n  the  report  of test.   

7.3  Discharge performances  

7.3. 1  General  

The fol l owing  d ischarge  tests  shal l  be  carried  ou t i n  the  sequence g iven.  

Al l  ce l ls  sha l l  be  tested  at 20  °C  as  wel l  as  at  +5 °C  and /or –1 8  °C.  

7.3.2  Discharge performance  at  20  °C  

7.3.2 .1  Test method  

The cel l  sha l l  have  been  charged  i n  accordance wi th  7 . 2 . 2.  After charg ing ,  the  cel l  sha l l  be  

stored ,  i n  an  ambient temperature  of 20  °C  ±  5  °C,  for not l ess  than  1  h  and  not more   
than  4  h .   

I t  sha l l  then  be  d ischarged  i n  the  same ambien t temperature  and  as  speci fi ed  i n  Table  5 .   
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7.3.2 .2  Acceptance  cri teria  

The duration  of d ischarge  shal l  be  not less  than  the  m in imum  speci fied  i n  Table  5 .   

The  0, 2  It  A d ischarge  test i s  performed  i n  order to  veri fy the  declared  rated  capaci ty of 

the  cel l .   

Table  5  – Discharge  performance at  20  °C  

Discharge  condi tions  M in imum  d ischarge  duration  

Rate  of 
constant 
curren t  

F inal  vol tage  Cel l  designation   

A V L  M  H  X 

0 , 2  I
t  

a  
1 , 0  5  h  5  h  5  h  5  h  

1 , 0  I
t
 1 , 0  – 40  m in  50  m in  55  m in  

5 , 0  I
t
 
 b  0 , 8  – – 4  m in  7  m i n  

1 0, 0  I
t
 
 b  0 , 8  – – – 2  m in  

a   F i ve  cycles  are  perm i tted  for th i s  test  wh ich  shal l ,  however,  be  term inated  at  the  end  of the  fi rst  cycle  wh ich  
meets  the  requ i rement.  

b   Before  the  5  I
t  
A and  the  1 0  I

t  
A d i scharge  tests ,  a  cond i ti on i ng  cycl e  may be  i ncl uded  i f necessary.  Th i s  cycle  

shal l  consist  of charg ing  and  d i scharg i ng  at  0 , 2  I
t  
A i n  accordance  wi th  7 . 2 . 1  and  7 . 2 . 2 .  

 

7.3.3  Discharge performance  at  +5 °C  

7.3.3. 1  Test method  

The cel l  sha l l  have  been  charged  i n  accordance wi th  7 . 2 . 2 .  After charg ing ,  the  cel l  shal l  be  

stored ,  i n  an  ambient temperature  of +5 °C ±  2  °C,  for 24  h .  Means  shal l  be  provided  to  

ensure  that the  e lectrol yte  temperature  has  reached  +5 °C  ±  2  °C  wi th in  24  h .   

I t  sha l l  then  be  d ischarged  i n  the  same ambien t temperature  and  as  speci fi ed  in  Table  6 .   

7.3.3.2  Acceptance  cri teria  

The du ration  of d ischarge  shal l  be  not  l ess  than  the  m in imum  speci fied  i n  Table  6 .  

Table  6  – Discharge  performance at  +5 °C  

Discharge  condi tions  M in imum  d ischarge  duration  

Rate  of 
constant 
curren t  

F inal  vol tage  Cel l  designation  

A V L  M  H  X 

0, 2  I
t
  1 , 0  4  h  1 5  m in  4  h  25  m in  4  h  35  m in  4  h  45  m in  

1 , 0  I
t
 1 , 0  – 31  m in  43  m in  52  m in  

2 , 0  I
t

 a  1 , 0  – – 1 2  m in  22  m in  

5 , 0  I
t

 a  0 , 8  – – – 5  m in  30  s  

a   Before  the  2  I
t  
A and  5  I

t  
A tests,  a  cond i ti on ing  cycle  may be  i ncl uded  i f n ecessary.  Th i s  cycl e  shal l  cons ist  of 

charg ing  and  d i scharg i ng  at  0 , 2  I
t  
A,  i n  an  ambien t temperatu re  of 20  °C  ±  5  °C,  accord i ng  to  7 . 2 . 1 and  7. 2 . 2 .  
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7.3.4  Discharge performance  at  –1 8  °C  

7.3.4.1  Test method  

The  ce l l  shal l  have  been  charged  i n  accordance wi th  7 . 2 . 2.  After charg ing ,  the  ce l l  shal l  be  

stored  in  an  ambien t temperature  of –1 8  °C  ±  2  °C,  for 24  h .  Means  shal l  be  provided  to  

ensure  that the  e lectrol yte  temperature  has  reached  –1 8  °C  ±  2  °C  wi th in  24  h .   

I t  shal l  then  be  d ischarged  i n  the  same ambien t temperature  and  as  speci fi ed  i n  Table  7 .   

7.3.4.2  Acceptance  cri teria  

The duration  of d ischarge  shal l  be  not less  than  the  m in imum  speci fied  i n  Table  7 .  

Table  7  – Discharge  performance at  –1 8  °C  

Discharge  condi tions  M in imum  d ischarge  duration  

Rate  of 
constant 
curren t  

F inal  vol tage  Cel l  designation  

A V L  M  H  X 

0, 2  I
t
 1 , 0  2  h  30  m in  3  h  3  h  30  m in  4  h  

1 , 0  I
t
 0 , 9  – 1 5  m in  25  m in  35  m in  

2 , 0  I
t  

a  0 , 9  – – 7  m in  30  s  1 2  m in  

5 , 0  I
t  

a  0, 8  – – – 3  m in  30  s  

a   Before  the  2  I
t  

A and  5  It  A d i scharge  tests ,  a  cond i ti on ing  cycle  may be  i ncl uded  i f necessary.  Th i s  cycle  

shal l  consist  of charg i ng  and  d i scharg i ng  at  0 , 2  I
t  
A,  i n  an  ambien t temperatu re  of 20  °C  ±  5  °C,  accord ing  to  

7 . 2 . 1  and  7 . 2 . 2 .  

 

7.3.5  Discharge performance  at  low temperature  

7.3.5. 1  General  

This  test i s  optional .  Th is  test i s  performed  in  order to  identi fy the  rated  l ow temperature  TL  

and  the  level  of performance  of the  cel l  at th is  temperature.  

7.3.5.2  Test method  

The  temperature  shou ld  be  expressed  at 5  °C  i n tervals ,  such  as  –25  °C,  –30  °C,  –35  °C,   
–40  °C,  referred  to  as  TL  i n  the  fol l owing .  The  test shal l  be  done  at the  targeted  low 
temperature  TL  (no  need  for i n termed iate  temperatures)  to  veri fy the  d ischarge  performance 

as  speci fied  i n  Table  8.   
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Table  8  – Discharge  performance at  low temperature  

Discharge  condi tions  M in imum  d ischarge duration  

Rate  of 
constant 
curren t  

F inal  vol tage  Cel l  designation  

A V L  M  H  X 

0, 2  I
t
 1  2  h  30  m in  3  h  3  h  3  h  

1 , 0  I
t
 0 , 9  – 1 5  m in  20  m in  30  m in  

2 , 0  I
t
 0 , 9  – – 5  m in  1 0  m in  

a   Before  the  1  I
t  
A and  2  I

t
 A  d i scharge  tests,  a  cond i ti on ing  cycle  may be  i ncl uded  i f necessary.  Th i s  cycle  

shal l  consist  of charg ing  and  d i scharg i ng  at  0 , 2  I
t
 A ,  i n  an  ambien t temperatu re  of 20  °C  ±  5  °C,  accord ing  to  

7 . 2 . 1  and  7. 2 . 2 .  

 

Capaci ty shal l  be  measured  in  accordance  wi th  the  fo l l owing  steps.  

Step  1  The  cel l  shal l  be  fu l l y charged  us ing  the  method  i n  accordance wi th  7. 2. 2 ,  7 . 2. 3  or 
7. 2. 4  at 20  °C  (whatever constan t current or constan t curren t fo l l owed  by constan t 
vol tage).  

Step  2   The  cel l  sha l l  be  stored  at an  ambient temperature  TL  for not l ess  than  1 6  h  and  
not more  than  24  h   

Step  3   The  ce l l  sha l l  then  be  d ischarged  at TL  and  as  speci fi ed  i n  Table  8  to  the  

correspond ing  fi na l  vo l tage.  

7.3.5.3  Acceptance  cri teria  

The capaci ty (Ah),  de l i vered  during  step  3  shal l  be  not  l ess  than  speci fied  for th is  
characteristic  at any d ischarge  current.  Then  the  cel l  l ow temperature  d ischarge  performance 
shal l  be  declared  as  the  TL  g rade.  

7.3.6  Discharge performance  at  h igh  temperature  

7.3.6.1  General  

This  test i s  optional .  Th is  test appl i es  to  cel l  des igned  for permanent operation  at a  

temperature  h i gher than  +30  °C.  Th is  test i s  performed  i n  order to  i den ti fy the  rated  h igh  
temperature  TH ,  and  the  l evel  of performance of the  cel l  at  th is  temperature.  

7.3.6.2  Test method  

The temperature  shou ld  be  expressed  at 5  °C  i n tervals ,  such  as  +30  °C,  +35 °C,  +40  °C,  
referred  to  as  TH  i n  the  fol l owing .  The  test sha l l  be  done  at the  targeted  h i gh  temperature  TH  

(no  need  for i n termed iate  temperatures)  to  veri fy the  d ischarge  performance as  speci fi ed  i n  
Table  9 .  
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Table  9  – Discharge  performance at  h igh  temperature  

Discharge  condi tions  M in imum  d ischarge  duration  

Rate  of 
constant 
curren t  

F inal  vol tage  Cel l  designation  

A V L  M  H  X 

0 , 2  I
t  

a  
 

1 , 0  5  h  5  h  5  h  5  h  

1 , 0  I
t
 1 , 0  – 40  m in  50  m in  55  m in  

5 , 0  I
t
 
 b  0 , 8  – – 4  m in  7  m in  

1 0, 0  I
t
 
 b  0 , 8  – – – 2  m in  

a   F i ve  cycles  are  perm i tted  for th i s  test  (a  cond i ti on ing  cycl e  may be  i ncl uded  between  i f necessary)  wh ich  
shal l ,  however,  be  term inated  at  the  end  of the  fi rst  cycle  wh i ch  meets  the  requ i rement.  

b   Before  the  1  I
t  
A ,  5  I

t  
A and  the  1 0  It  A d i scharge  tests,  a  cond i ti on i ng  cycle  may be  i ncl uded  i f n ecessary.  

Th i s  cycle  shal l  consist  of charg ing  and  d i scharg i ng  at  0 , 2  I
t  
A i n  accordance  wi th  7 . 2 . 1  and  7. 2 . 2 .  

 

Capaci ty shal l  be  measured  in  accordance  wi th  the  fo l l owing  steps.  

Step  1   The  cel l  sha l l  be  fu l l y charged  us ing  the  method  i n  accordance  wi th  7 . 2. 2 ,  7 . 2. 3  or 
7. 2. 4  at TH  (whatever CC  or CCCV,  i n  accordance  wi th  the  cel l  des ignation ).  

Step  2   The  cel l  sha l l  be  kept for not more  than  4  h  at  an  ambien t temperature  TH .  I t  i s  
a l l owed  to  have  the  charger sti l l  connected  i n  i ts  normal  function  mode.  

Step  3   The  cel l  sha l l  then  be  d ischarged  at  TH  and  as  speci fied  i n  Table  9  to  the  
correspond ing  fi na l  vol tage.  

7.3.6.3  Acceptance  cri teria  

The capaci ty (Ah),  de l i vered  during  step  3  shal l  be  not l ess  than  speci fied  for th is  
characteristic at  any d ischarge  curren t.  Then  the  ce l l  h igh  temperature  d ischarge  performance 
shal l  be  declared  as  TH  grade.  

7.3.7  H igh  rate  current  test  

7.3.7. 1  General  

This  test i s  to  evaluate  the  abi l i ty of a  cel l  to  wi thstand  h i gh  curren ts .   

7.3.7.2  Test method  

The cel l  shal l  have  been  charged  i n  accordance  wi th  7 . 2 . 2.  After charg ing ,  the  cel l  shal l  be  

stored ,  i n  an  ambient temperature  of 20  °C  ±  5  °C,  for not l ess  than  1  h  and  not more  
than  4  h .  I t  sha l l  then  be  d ischarged  for 5  s  i n  the  same ambient  temperature  and  at  the 
curren ts  g i ven  i n  Table  1 0.  During  the  d ischarge,  the  term inal  vo l tage  shal l  be  recorded .   

Table  1 0  – H igh  currents  values  

Cel l  type  Rate  of constan t curren t 

L  6  I
t  A  

M  1 0  I
t  A  

H  1 5  I
t  A  

X 20  I
t  A  
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7.3.7.3  Acceptance  cri teria  

No fus ing ,  no  deformation  of ce l l  case,  no  deformation  of i n ternal  ce l l  components  shal l  be  
observed .  I n  add i ti on ,  the  cel l  vo l tage  during  the  d ischarge  shou ld  show no  d iscontinu i ty.  

7.4  Charge  retention  

The charge  reten tion  shal l  be  veri fi ed  by the  fol lowing  test.  

After charg ing  i n  accordance wi th  7 . 2 . 2 ,  the  ce l l  shal l  be  stored  on  open  ci rcu i t  for 28

 

days.  

The  average  ambien t temperature  shal l  be  20  °C  ±  2  °C.  The  temperature  may be  a l l owed  to  

vary wi th in  the  range  of 20  °C  ±  5  °C  for short periods  during  the  storage.   

The  cel l  shal l  then  be  d ischarged  under the  cond i ti ons  speci fi ed  i n  7 . 3. 2  at a  rate  of 0 , 2  It  A.  

The  du ration  of the  d ischarge  shal l  be  not l ess  than  4  h .  

7.5  Endurance  

7.5. 1  Test condi tions  

The endurance test shal l  be  carried  ou t i n  an  ambien t temperatu re  of 20  °C  ±  5  °C.  

Precau tions  shal l  be  taken  to  prevent  the  e lectrol yte  temperature  from  ris ing  above +40 °C  
during  the  test,  for example  by provid ing  a  forced  a i r d raught i f necessary.  The  e lectrol yte  
may be  topped  up  during  the  test wi th  de ion ized  or d isti l l ed  water to  the  l evel  recommended  
by the  manufacturer.  The  e lectrol yte  may be  changed  i f at  any time i ts  characteristics  no  
l onger comply wi th  the  manufacturer's  recommendation .  

The  ce l l  shal l  be  prepared  i n  accordance  wi th  7. 2. 2 .  

7.5.2  Endurance in  cycles  

7.5.2 .1  Cycles  1  to  50  

The cycl i ng  shal l  be  carried  ou t under the  cond i ti ons  speci fied  i n  Table  1 1 .  Charge  and  
d ischarge  shal l  be  carried  ou t at  constant current throughou t.  Cycl ing  shal l  be  conti nuous,  
except that i t  i s  perm issib le  to  a l l ow the  cel l  to  s tand  for a  short  period  at the  end  of d ischarge  
of each  49 th  and  50 th  cycle  i n  order to  s tart  the  next 50-cycle  sequence at  a  conven ien t time.  

Table  1 1  – Endurance i n  cycles  

Cycle  number Charge  Discharge  

1  
0 , 25  I

t  
A for 6  h  for CC charge  

Charge  for R  I
t  
A for 1 /R  h  +  0 , 25  I

t  
A for 2  h  a  

0 , 25  I
t  
A for 2  h  30  m in  

2  to  48  
0 , 25  I

t  
A for 3  h  30  m in  

Charge  for R  I
t  
A for 0 , 6/R  h  +  0 , 25  I

t  
A for 1  h  a  

0 , 25  I
t  
A  for 2  h  30  m in  

49  
0 , 25  I

t  
A for 3  h  30  m in  

Charge  for R  I
t  
A for 0 , 6/R  h  +  0 , 25  I

t  
A for 1  h  a  

0 , 2  I
t  
A to  1 , 0  V  

50  0 , 2  I
t  
A for 7  h  to  8  h  0 , 2  I

t  
A  to  1 , 0  V  

a   For rapi d  charge  ce l l s ,  va l ue  for R  i s  defi ned  i n  7 . 2 . 4.  

 

7.5.2 .2  Acceptance  cri terion  

Cycles  1  to  50  shal l  be  repeated  unti l  the  d ischarge  duration  on  any 50 th  cycle  becomes  l ess  
than  3  h  30  m in .  At th is  stage,  a  further cycle  shal l  be  carried  ou t i n  accordance  wi th  7 . 3 . 2  at  
a  rate  of 0 , 2  It  A.  
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The  endurance test i s  cons idered  complete  when  two such  successive  cycles  g i ve  d ischarge  
duration  l ess  than  3  h  30  m in .   

The  number of cycles  obtained  when  the  test  i s  completed  shal l  be  not l ess  than  500.   

Some cel ls  can  be  speci fica l l y des igned  i n  order to  provide  a  h igher number of cycles  than  
500.  

As an  option ,  such  ce l l  can  be  marked  by "C"  as  "H igh  grade  cycl ing  endurance cel l s "  
accord ing  to  5. 2.  The  marking  shal l  be  l ess  than  the  number of cycles  obtained  i n  th is  test.  
The  number of cycles  shal l  be  truncated  to  the  l owest mu l tiple  of 1 00  (e. g .  800,  1  500).  I t  sha l l  
be  i nd icated  in  the  report  of tests.   

7.6  Charge  acceptance at  constant  vol tage  

The cel l  shal l  have  been  d ischarged  i n  accordance wi th  7 . 2 . 1 .   

The  cel l  sha l l  then  be  charged  at  a  constan t vol tage  as  speci fied  i n  Table  1 2  for ce l l s  having  
performances  compl iant wi th  CC charge  methodology (wi th  a  maximum  charge  duration  of 
24  h ) ,  or as  speci fied  i n  7 . 2 . 3  for CCCV marked  cel l s.  

Table  1 2  – Constant vol tage charging  conditions  

Cel l  type  Charge  vol tage  
V 

KX 1 , 425  ±  0 , 005  

KM  and  KH  1 , 455  ±  0 , 005  

KL  1 , 495  ±  0 , 005  

 

The charg ing  curren t sha l l  be  l im i ted  to  R  It  A and  the  ambient  temperature  shal l  

be  20  °C  ±  5  °C.  The  duration  of the  charge  shal l  be  as  described  in  Table  1 3 .   

Table  1 3  – Charge time  

Charge  curren t  
R  I

t  A  
M aximum  charge  time  

associated  

0, 05  I
t  A 30  h  

0 , 1  I
t  A  24  h  

0 , 2  I
t  A  24  h  

0 , 5  I
t  A  1 2  h  

1 , 0  I
t  A  6  h  

2 , 0  I
t  A  6  h  

3 , 0  I
t  A  6  h  

 

After charg ing ,  the  ce l l  sha l l  be  s tored ,  i n  an  ambien t temperature  of 20  °C  ±  5  °C,  for not l ess  
than  1  h  and  not more  than  4  h .  I t  sha l l  then  be  d ischarged  under the  cond i tions  speci fi ed  i n  
7. 3. 2  at a  rate  of 0 , 2  It  A.  

The  du ration  of d ischarge  shal l  be  not  l ess  than  4  h .  
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7.7  Vent plug  operation  

This  document does  not speci fy a  vent p l ug  operation  test.  

7.8  Electrolyte  retention  test  

7.8. 1  General  

During  charge,  gases  are  generated  wi th in  the  cel l ,  and  e lectrol yte  wi l l  be  carried  i n  a  fi ne  
spray i n  th is  gas  flow resu l ting  i n  loss  of e lectrol yte  to  the  atmosphere.  To  preven t these  
l osses,  baffles  are  i nserted  wi th in  the  cel l  or wi th in  the  ven ting  system  that closes  the  ce l l .  
Th is  test i s  to  evaluate  the  abi l i ty of a  cel l  to  prevent  e lectrol yte  l osses.   

7.8.2  Test procedure  

Prior to  the  test the  electrol yte  level  shal l  have  been  ad justed  to  the  maximum  level  accord ing  
to  the  manufacturer’s  i nstructions.  The  cel l  shal l  be  i n i tia l l y charged  i n  accordance wi th  7. 2. 2  
or 7. 2 . 3 .  

The  charge  shal l  be  con ti nued ,  at  a  constan t curren t of 0 , 05  It  A,  for 2  h .  The  gas  com ing  ou t 

of the  vent during  the  2  h  overcharge  sha l l  be  col l ected  i n to  three  col l ection  bottles  connected  
i n  series  and  fi l led  wi th  a  solu tion  of su lphuric acid  of 1 /200  mol /l .  After the  overcharge,  the  
quanti ty of potass ium  hydroxide  absorbed  in  the  su lphuric acid  solu tion  shal l  be  measured .  

7.8.3  Acceptance  cri teria  

There  shal l  be  no  e lectrolyte  overflow during  the  i n i ti a l  charge.  

The  tota l  amount of en trained  potassium  hyd roxide  shal l  be  not more  than  0 , 05  mg/Ah  
overcharged .  

7.9  Storage  

The ce l l s  sha l l  be  prepared  for storage  accord ing  to  the  manufacturer’s  i nstructions.  The  cel ls  
shal l  then  be  s tored  for a  period  of 1 2  months  in  an  average  ambien t temperature  of 

20  °C  ±  5  °C  and  at a  re lati ve  hum id i ty of 65  %  ±  20  %.  During  the  storage  period  the  ambien t 

temperature  shal l  not a t any time  fl uctuate  beyond  the  l im i ts  of 20  °C  ±  1 0  °C.  

After completion  of the  storage  period ,  the  cel l s  shal l  be  prepared  for use  accord ing  to  the  
manufacturer’s  i nstructions.  The  cel l s  are  then  subjected  to  the  tests  speci fied  i n  7. 3. 2  and  
shal l  meet a l l  the  requ i rements  of that  subclause.  

8  Mechanical  tests  

Mechan ical  tests  shou ld  be  des igned  in  re lation  to  the  i n tended  appl ication .  Th is  document  
does  not  therefore  speci fy mechan ical  tests ,  wh ich  shou ld  be  the  subject  of agreement 
between  the  customer and  the  manufacturer.  

9  Physical  appearance  

Visual  i nspection  shal l  be  performed  on  cel l s.  No  cracking ,  damage or corros ion  shal l  be  
apparen t.  Any deformation  shal l  be  wi th in  the  to lerances  of the  d imensions  speci fi ed  i n  the  
manufacturer’s  d rawings.  
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1 0  Condi tions  for approval  and  acceptance  

1 0. 1  Type approval  

For type  approval  the  sample  s i zes  and  sequence  of tests  g iven  in  Table  1 4  shal l  be  used .  
The  total  number of ce l l s  requ i red  for type  approval  i s  21 .  Cel ls  used  for the  testing  shal l  be  
new ce l ls .   

Al l  ce l ls  shal l  be  subjected  to  the  tests  i n  group A.  Then  they are  d i vided  random ly in to  four 
groups  of fi ve  ce l l s  each ,  denom inated  B,  C,  D  and  E  respectivel y.  Th is  a l l ows  one  spare  cel l  
wh ich  perm i ts  a  repeat test to  cover any inciden t occurring  ou tside  the  suppl ier's  
responsib i l i ty.  Tests  shal l  be  carried  ou t i n  sequence wi th in  each  group  of cel ls .  

The  number of defective  cel l s  to lerated  per g roup,  and  i n  tota l ,  i s  g iven  in  Table  1 4 .  A cel l  i s  
cons idered  to  be  defective  i f i t  does  not meet the  requ i rements  of a l l  or part of the  tests  of a  
group.  

Table  1 4  – Sequence  of tests  for type approval  

Group  Sample  s i ze  
Clause or 
subclause  

Tests  

Number of defective  
cel ls  

Per g roup  I n  tota l  

A 21  

5 . 4  Marking  0  

2  

6  D imensions   

7 . 3. 2  D i scharge  at  20  °C    

B  5  

7 . 3 . 3  and /or 7 . 3 . 4  D i scharge  at  +5  °C  and /or –1 8  °C  
HT /  LT testi ng  

1  
7 . 3. 5  D i scharge  performance  at  l ow 

temperatu re  

7. 3. 6  D i scharge  performance  at  h i gh  
temperatu re  

7. 3. 7  H igh  rate  cu rren ts   

C  5  7 . 5. 2  Endu rance  i n  cycles  1  

D  5  

7 . 6  Charge  acceptance  at  constant  
vol tage  

1  

7 . 4  Charge  retenti on   

7 . 8  E lectrol yte  retenti on   

E  5  7 . 9  S torage  
1  

9  Physical  appearance  

 

1 0.2  Batch  acceptance  

These  tests  are  appl icable  to  del i veries  of i nd ividual  ce l ls .  

Un less  otherwise  agreed  between  suppl ier and  purchaser,  i nspections  and  tests  shal l  be  
performed  using  inspection  l evels  and  AQLs  (acceptable  qual i ty l evel )  recommended  i n  
Table  1 5.  The  sampl ing  procedure  shou ld  be  establ ished  i n  accordance  wi th  I EC  6041 0.  

BS EN 60623:2017



 – 20  – I EC 60623: 201 7    I EC  201 7  

Table  1 5  – Recommended  test sequence for batch  acceptance  

Group  
Clause or sub-

clause  
I nspection/Tests  

Recommendation  

Inspection  l evel  AQL 

 %  

A  Vi sual  i nspecti on  I I  4  

  Physical  i nspection    

 6  D imensions  S3  1  

B   Weight S3  1  

 5 . 4  Marking  S3  1  

  E l ectri cal  i nspection    

C   Open  ci rcu i t  vol tage  and  polari ty  I I  0 , 65  

 7 . 3 . 2  Di scharge  at  20  °C   S3  1  

NOTE  Two or more  fa i l u res  on  a  s i ng l e  cel l  a re  not  cumu lati ve.  On ly the  fa i l u re  correspond ing  to  the  l owest  AQL  
i s  taken  i n to  cons i deration .  
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Annex A 
(normative)  

 
CCCV charge methodology 

This  charge  method  i s  based  on  a  charge  at constan t curren t fo l l owed  by a  charge  at constan t  
vol tage  (CCCV).  The  chosen  charge  parameters  shal l  be  mentioned  i n  the  type  approval  
certi ficate.  

The  parameters  for the  CCCV charge  are  the  charg ing  current and  the  charg ing  vol tage  per 
cel l  wi th  a  temperature  correction  factor.  Th is  annex is  describ ing  how to  appl y those  
parameters.  

The  maximum  charge  time is  defi ned  depend ing  upon  charg ing  curren t acceptable  by the  cel l  
duri ng  regu lar charg ing  as  defined  in  Table  1 3.  The  charge  time  duration  wi l l  then  be  ad justed  
for the  characterization  as  per the  fol lowing  values  ( in  case  of charge  curren t between  the  
recommended  steps,  the  h ighest  duration  between  the  l im i t  va lues  wi l l  be  used) .  

Two  parameters  have  to  be  defined .  

•  The  constant vol tage  value  is  the  vol tage  value  at wh ich  the  curren t sha l l  be  reduced  in  
order not to  exceed  the  recommended  vol tage  described  be low.  Th is  value  is  defi ned  at 
20  °C.  

•  The  vol tage  correction  factor shal l  be  selected  i n  dependence  of the  temperature  and  as  
described  below (vol tage  correction  depend ing  upon  the  temperature) .   

Charge  characteristics  are  to  be  se lected  i n  a  way to  ensure  h i gh  state  of charge  under 
normal  operating  cond i ti ons,  and  l owest  poss ib le  water consumption  (for ven ted  systems).  

N i -Cd  cel l s  can  be  charged  wi th  a  charg ing  current based  on  a  ratio  of i ts  rated  
capaci ty C5  Ah ,  wi th  s i ng le  or dual  l evel  of constant vol tage,  depend ing  on  the  cons idered  

technology,  as  speci fi ed  i n  Table  A. 1 .   
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Table  A. 1  – N i -Cd  batteries  charging  characteristics  

Ni -Cd  batteries  
charging  characteri stics  

F loat 
charg ing  

vol tage at  20  
°C  

Boost 
charge  
at  20  °C  

Remarks  

Basic data  for s i ng le  l evel  
charg ing  

F loat  charg i ng  
vol tage  at  20  °C  

1 , 47  V /  cel l a  NA 
See  poi n t  (2)  on  

F i gu re  A. 1  

Bas ic data  for 2  l evel s  
charg ing  

(boost charge)  

F loat  charg i ng  
vol tage  at  20  °C  

1 , 45  V /  cel la  1 , 65  V /  ce l l a  
See  poi n t  (2)  on  

F i gu re  A. 1  

Mandatory,  
change  from  
boost  to  fl oat  

charg ing  

NA 45  °C  
See  poi n t  (3)  on  

F i gu re  A. 1  

Temperatu re  correction   –3  mV /  ce l l  /  °Cb  See  F igure  A. 1  

Swi tch ing  set  poin ts  
(a l l  charge  modes)  

Mandatory s top  
charg ing  of 

battery 
70  °C  

See  poi n t  (4)  on  
F i gu re  A. 1  

S tandard ,  from  
boost to  fl oat  

charg ing  
NA I  <  0 , 05  I

t
 Aa  

Cu rren t 
measurement 

necessary 

S tandard ,  from  
fl oat  to  boost  

charg i ng  
I  >  0 , 05  I

t
 Aa  NA 

Curren t 
measurement 

necessary 

a  The  val ues  of the  charg ing  vol tages  for the  d i fferen t charge  modes  are  i n d icati ve  val ues.  The  
manufacturer may choose  d i fferent  val ues  for reach i ng  a  certain  s tate  of charge.  Those  values  shal l  
be  cl earl y i nd icated  i n  the  cel l  documentati on ,  as  wel l  as  on  the  approval  certi fi cate.  The  vol tage  

to lerance  shou l d  be  taken  at  maximum  ±1  % .  

b  A  temperatu re  compensation  i s  necessary.  A typical  va l ue  i s  of -0 , 003  V /  °C  /  cel l .  I n  case  the  
numerical  val ue  shal l  be  ad ju sted  for some  type  of cel l s  speci fi ed  as  CCCV,  i t  shal l  be  cl earl y  
i nd icated  i n  the  manufactu rer‘s  documentati on  and  i n  the  approva l  documents .  I t  i s  poss ible  to  have  
2  val ues:  one  for temperatures  l ower than  20  °C  and  one  for temperatu re  h i gher than  20  °C.  

 

 

NOTE  Th is  fi gure  shows  a  temperatu re  compensated  charg ing  of –3  mV/ °C  per cel l  based  on  20  °C  for N i -Cd  
technol og i es  batteries  constan t vol tage  charg ing  (1  or 2  l evel s )  wi th  a  cu rrent  l im i t.  

Figure A. 1  – Overview of charg ing  characteristic of N i -Cd  
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The  typical  charg ing  vol tage  for most appl ications  is  as  shown  (per ce l l ) ,  temperature  
corrected ,  bring ing  h igher or l ower vol tage  values  (at  more  or less  than  charge  vol tage  at  
20  °C).  

A maximum  vol tage  l im i t  (as  described  on  poin t (5)  i n  F igure  A. 1 )  i s  shown  for i n formation ,  
and  cannot be  taken  i n to  cons ideration  for testing ,  as  dependent upon  the  appl ication .  
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