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Part 1 :  General  

 
FOREWORD 

1 )  Th e  I n te rn ati on al  E l ectrotech n i cal  Com m i ss i on  ( I E C)  i s  a  worl d wi d e  org a n i zati on  for stan d a rd i zati on  com pri s i n g  
a l l  n ati on al  e l ectrotech n i cal  com m i ttees  ( I E C N ati on al  Com m i ttees).  Th e  obj ect  of I E C i s  to  prom ote  
i n tern ati on a l  co-op erati on  on  a l l  q u esti on s  con ce rn i n g  stan d a rd i zati on  i n  th e  e l ectri cal  an d  e l ectron i c  fi e l d s .  To  
th i s  en d  an d  i n  a d d i ti on  to  oth er acti vi ti es,  I E C pu bl i sh es  I n tern ati on al  S tan d a rd s,  Tech n i cal  S peci fi cati on s,  
Tech n i cal  Re ports ,  Pu bl i cl y Avai l abl e  S peci fi cati on s  (PAS )  an d  G u i d es  (h ereafte r referre d  to  as  “ I E C  
P u bl i cati on (s )” ) .  Th ei r pre pa rati on  i s  en tru ste d  to  tech n i cal  com m i ttees;  an y I E C N ati on al  Com m i ttee  i n terested  
i n  th e  su bj ect  d e al t  wi th  m ay p arti ci pate  i n  th i s  p rep aratory work.  I n tern ati on al ,  g ove rn m en tal  an d  n on -
g overn m en tal  org an i zati on s  l i a i s i n g  wi th  th e  I E C al s o  pa rti ci pate  i n  th i s  prep arati on .  I E C col l a borates  cl os el y 
wi th  th e  I n te rn ati on al  O rg a n i zati on  for S tan d ard i zati on  ( I S O)  i n  accord a n ce  wi th  con d i t i on s  d ete rm i n ed  b y 
ag reem en t betwe en  th e  two  org an i zati on s.  

2)  Th e  form al  d eci s i on s  or ag re em en ts  of I E C on  tech n i cal  m atters  e xp res s,  as  n ea rl y  as  p ossi b l e,  an  i n tern ati on al  
con sen su s  of opi n i on  on  th e  rel evan t  su b j ects  s i n ce  e ach  tech n i cal  com m i ttee  h as  re presen tati on  from  a l l  
i n teres ted  I E C N ati on al  Com m i ttees .   

3)  I E C Pu bl i cati on s  h a ve  th e  form  of recom m en d ati on s  for i n tern ati on al  u s e  an d  are  accepted  by I E C N ati on al  
Com m i ttees  i n  th at  sen se.  W hi l e  a l l  reas on a bl e  efforts  are  m ad e  to  en s u re  th at  th e  tech n i cal  con te n t  of I E C  
P u bl i cati on s  i s  accu rate,  I E C  can n ot  b e  h el d  resp on si bl e  for th e  wa y i n  wh i ch  th ey a re  u se d  or for an y 
m i s i n terpretati on  by an y en d  u ser.  

4)  I n  ord er to  prom ote  i n te rn ati on al  u n i form i ty,  I E C N ati on al  Com m i ttees  u n d ertake  to  ap p l y I E C Pu b l i cati on s  
tran s p aren tl y to  th e  m a xi m u m  exte n t  p oss i bl e  i n  th e i r n a ti on al  an d  reg i on al  p u bl i cati on s.  An y d i verg en ce  
between  an y I E C Pu b l i cati on  a n d  th e  corres pon d i n g  n ati on al  or reg i on al  p u bl i cati on  sh al l  b e  cl earl y i n d i cate d  i n  
th e  l atte r.  

5)  I E C i tsel f d oes  n ot  p rovi d e  an y attestati on  of con form i ty.  I n d ep en d en t certi fi cati on  bod i es  provi d e  con form i ty 
assessm en t  servi ces  a n d ,  i n  s om e  areas ,  access  to  I E C m arks  of con form i ty.  I E C i s  n ot  respon si b l e  for an y 
s ervi ces  carri ed  ou t  b y i n d epe n d e n t certi fi cati on  b od i es .  

6)  Al l  u sers  s h ou l d  en su re  th at  th ey h ave  th e  l ates t  ed i ti on  of th i s  pu bl i cati on .  

7)  N o  l i a bi l i ty sh al l  attach  to  I E C  or i ts  d i rectors,  em pl oyees,  servan ts  or ag en ts  i n cl u d i n g  i n d i vi d u al  e xpe rts  an d  
m em bers  of i ts  tech n i cal  com m i ttees  an d  I E C  N ati on al  Com m i ttees  for a n y person al  i n j u ry,  prope rty d am ag e  or 
oth e r d am ag e  of a n y n atu re  wh atsoever,  wh eth er d i rect  or i n d i rect,  or for cos ts  ( i n cl u d i n g  l eg al  fees )  an d  
e xpen ses  ari s i n g  ou t  of th e  pu bl i cati on ,  u se  of,  or re l i an ce  u pon ,  th i s  I E C P u bl i cati on  or a n y oth e r I E C  
P u bl i cati on s.   

8)  Atten ti on  i s  d ra wn  to  th e  N orm ati ve  referen ces  ci ted  i n  th i s  pu bl i cati on .  U se  of th e  refere n ced  p u bl i cati on s  i s  
i n d i s pen sa bl e  for th e  correct  appl i cati on  of th i s  p u bl i cati on .  

9)  Atten ti on  i s  d ra wn  to  th e  pos s i b i l i ty th at  som e  of th e  e l em en ts  of th i s  I E C P u bl i cati on  m ay be  th e  su bj ect  of 
pate n t  ri g h ts.  I E C s h al l  n ot  be  h el d  res p on si bl e  for i d e n ti fyi n g  an y or a l l  su ch  paten t  ri g h ts.  

I n tern ati on al  S tan d ard  I EC  60 086-1  h as  been  prepared  b y I EC  tech n i cal  com m i ttee  3 5:  
Pri m ary cel l s  an d  batteri es.  

Th i s  twel fth  ed i ti on  can cel s  an d  repl aces  th e  e l even th  ed i ti on  (201 1 )  an d  con sti tu tes  a  
tech n i cal  revi s i on .  

Th e  m aj or tech n i cal  ch an g es  wi th  respect to  th e  previ ou s  ed i ti on  are :   

– th e  ord er of th e  An n exes  was  ch an g ed  to  th e  ord er i n  wh i ch  th e y appear i n  th e  d ocu m en t 
an d  a  capti on  was  ad d ed  to  i n d i cate  wh ere  th e  An n ex i n form ati on  fi rst  appears  i n  th e  
d ocu m en t;  

– th e  h u m i d i ty con d i ti on s  for n on  P-s ystem  batteri es  i n  Tabl e  3  was  m od i fi ed ;   

– th e  s tan d ard  d i sch arg e  vol tag e  for th e  Y an d  W  ch em i stri es  was  d eterm i n ed  to  be  at 3, 5  V 
an d  2 , 8  V respecti vel y;  

– d etai l s  on  capaci ty m easu rem en t were  m oved  from  An n ex E  to  Su bcl au se  5. 1 .    
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– th e  coi n /bu tton  cel l  an d  battery d efi n i ti on  was  cl ari fi ed  i n  ord er to  better ad d ress  i ssu es  
wi th  th e  swal l owi n g  of coi n  ce l l s.    

Th e  text of th i s  stan d ard  i s  based  on  th e  fol l owi n g  d ocu m en ts:  

FDI S  Rep ort  on  voti n g  

35/1 3 46/F DI S  35/1 3 49/RVD  

 
Fu l l  i n form ati on  on  th e  voti n g  for th e  approval  of th i s  s tan d ard  can  be  fou n d  i n  th e  report on  
voti n g  i n d i cated  i n  th e  above  tabl e.  

Th i s  pu bl i cati on  h as  been  d rafted  i n  accord an ce wi th  th e  I SO/I EC  D i recti ves,  Part 2 .  

A l i st of a l l  parts  i n  th e  I E C 60086  seri es ,  u n d er th e  g en eral  t i tl e  Primary batteries,  can  be  

fou n d  on  th e  I E C websi te .  

Th e  com m i ttee  h as  d eci d ed  th at th e  con ten ts  of th i s  pu bl i cati on  wi l l  rem ai n  u n ch an g ed  u n ti l  
th e  stabi l i ty d ate  i n d i cated  on  th e  I EC  websi te  u n d er "h ttp: //webstore. i ec. ch "  i n  th e  d ata  
re l ated  to  th e  speci fi c  pu bl i cati on .  At  th i s  d ate,  th e  pu bl i cati on  wi l l  be  

•  recon fi rm ed ,  

•  wi th d rawn ,  

•  repl aced  b y a  revi sed  ed i ti on ,  or 

•  am en d ed .  

A b i l i n g u al  vers i on  of th i s  pu bl i cati on  m a y be  i ssu ed  at  a  l ater d ate.  
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I N TRODU CTI ON  

Th e  tech n i cal  con ten t  of th i s  part  of I EC  60086  provi d es  fu n d am en ta l  req u i rem en ts  an d  
i n form ati on  on  pri m ary ce l l s  an d  batteri es .  Al l  batteri es  wi th i n  th e  I EC  60 086  seri es  are  
con s i d ered  d ry ce l l  batteri es.  I n  th i s  sen se,  I E C 600 86-1  i s  th e  m ai n  com pon en t of th e  
I E C 600 86  seri es  an d  form s th e  bas i s  for th e  su bseq u en t parts .  F or exam pl e,  th i s  part  
i n cl u d es  e l em en tary i n form ati on  on  d efi n i ti on s,  n om en cl atu re,  d i m en si on s  an d  m arki n g .  W h i l e  
speci fi c req u i rem en ts  are  i n cl u d ed ,  th e  con ten t of th i s  part ten d s  to  expl a i n  m eth od ol og y (h ow)  
an d  j u sti fi cati on  (wh y).  

Over th e  years,  th i s  part h as  been  ch an g ed  to  i m prove  i ts  con ten t an d  rem ai n s  u n d er 
con ti n u al  scru ti n y to  en su re  th at th e  pu bl i cati on  i s  kept u p  to  d ate  wi th  th e  ad van ces  i n  both  
battery an d  battery-powered  d evi ce  tech n ol og i es.  

N OTE  S afety i n form ati on  i s  avai l abl e  i n  I E C 6 00 86 -4,  I E C 6 008 6-5  an d  I E C 62 2 8 1 .  

International  Electrotechnical  Commission

 



 – 8  – I E C 60086-1 : 20 1 5  © I EC  201 5  

PRIMARY BATTERIES –  
 

Part 1 :  General  
 
 
 

1  Scope 

Th i s  part of I E C 60086  i s  i n ten d ed  to  stan d ard i ze  pri m ary batteri es  wi th  respect to  d i m en si on s,  
n om en cl atu re,  term i n al  con fi g u rati on s,  m arki n g s,  test m eth od s,  typi cal  perform an ce,  safety 
an d  en vi ron m en tal  aspects.  

As  a  pri m ary battery cl assi fi cati on  tool ,  e l ectroch em i cal  s ystem s  are  a l so  stan d ard i zed  wi th  
respect to  s ystem  l etter,  e l ectrod es,  e l ectrol yte,  n om i n al  an d  m axi m u m  open  ci rcu i t vol tag e.  

N OTE  Th e  req u i rem en ts  j u sti fyi n g  th e  i n cl u s i on  or th e  on g oi n g  reten ti on  of batte ri es  i n  th e  I E C 600 86  seri es  are  
g i ven  i n  An n e x A.  

Th e  obj ect of th i s  part  of I E C 6 0086  i s  to  ben efi t  pri m ary battery u sers,  d evi ce  d esi g n ers  an d  
battery m an u factu rers  b y en su ri n g  th at batteri es  from  d i fferen t  m an u factu rers  are  
i n terch an g eabl e  accord i n g  to  stan d ard  form ,  fi t  an d  fu n cti on .  F u rth erm ore,  to  en su re  
com pl i an ce  wi th  th e  above,  th i s  part  speci fi es  stan d ard  test  m eth od s  for testi n g  pri m ary cel l s  
an d  batteri es .  

2  Normative references  

Th e fo l l owi n g  d ocu m en ts,  i n  wh ol e  or i n  part,  are  n orm ati vel y referen ced  i n  th i s  d ocu m en t an d  
are  i n d i spen sabl e  for i ts  appl i cati on .  F or d ated  referen ces,  on l y th e  ed i ti on  ci ted  appl i es .  F or 
u n d ated  referen ces,  th e  l atest ed i ti on  of th e  referen ced  d ocu m en t ( i n cl u d i n g  an y 
am en d m en ts)  appl i es .  

I E C 60086-2:− 1 ,  Primary batteries – Part 2:  Physical and electrical specifications 

I E C 600 86-3: 201 1 ,  Primary batteries – Part 3: Watch batteries  

I E C 600 86-4: 201 4,  Primary batteries – Part 4: Safety of lithium batteries 

I E C 600 86-5: 201 1 ,  Primary batteries – Part 5: Safety of batteries with aqueous electrolyte  

3 Terms and  defin i tions  

For th e  pu rposes  of th i s  d ocu m en t,  th e  fo l l owi n g  term s  an d  d efi n i ti on s  appl y.  

3.1   
appl ication  test  

si m u l ati on  of th e  actu al  u se  of a  battery i n  a  speci fi c appl i cati on  

3.2   
battery 
on e or m ore  cel l s  e l ectri cal l y con n ected  an d  fi tted  i n  a  case,  wi th  term i n al s,  m arki n g s  an d  
protecti ve  d evi ces  etc. ,  as  n ecessary for u se  

_____________ 

1  To  be  p u bl i s h ed .  
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[S OU RCE : I EC 60 050-4 82: 2 00 4,  482-01 -04,  m od i fi ed  d efi n i ti on ]  

3.3   
button  (cel l  or battery)  

sm al l  rou n d  cel l  or battery wh ere  th e  overal l  h e i g h t i s  l ess  th an  th e  d i am eter 

N ote  1  to  e n try:  I n  E n g l i s h ,  th e  te rm  “bu tton  (ce l l  or b atte ry)”  i s  on l y u se d  for n on -l i th i u m  batteri es  wh i l e  th e  term  
“coi n  (cel l  or batte ry)”  i s  u s e d  for l i th i u m  batteri es  on l y.  I n  l an g u ag es  oth e r th an  E n g l i s h ,  th e  term s  “coi n ”  an d  
“bu tton ”  are  often  u sed  i n terch an g eab l y,  reg ard l ess  of th e  e l e ctroch em i cal  system .  

3.4   
cel l  
basi c  fu n cti on al  u n i t,  con si sti n g  of an  assem bl y of e l ectrod es,  e l ectrol yte,  con tai n er,  term i n al s  
an d  u su al l y separators,  th at  i s  a  sou rce  of el ectri c en erg y obta i n ed  b y d i rect  con versi on  of 
ch em i cal  en erg y  

[S OU RCE : I EC  60050-482: 2 00 4,  482-01 -01 ]  

3.5   
closed-ci rcu i t vol tage  
CCV (abbrevi ati on )  

vol tag e  across  th e  term i n al s  of a  battery wh en  i t  i s  on  d i sch arg e   

[S OU RCE : I EC  60050-482: 2 004,  482-03-2 8,  m od i fi ed  ( "vol tag e  between  th e  term i n al s  of a  cel l  
or battery"  repl aced  b y "vol tag e  across  th e  term i n al s  of a  battery") ]  

3.6   
coin  (cel l  or battery)  

see  bu tton  (cel l  or battery)  

3.7   
cyl indrical  (cel l  or battery)  
rou n d  cel l  or battery i n  wh i ch  th e  overal l  h e i g h t  i s  eq u al  to  or g reater th an  th e  d i am eter  

[S OU RCE : I EC  60050-482:  20 04,  482-02-39,  m od i fi ed  ("cel l  wi th  a  cyl i n d ri cal  sh ape"  repl aced  
b y "rou n d  cel l  or battery" )]  

3.8   
d ischarge  (of a  pri m ary battery)  

operati on  d u ri n g  wh i ch  a  battery d el i vers  cu rren t to  an  extern al  ci rcu i t  

3.9   
dry (pri m ary)  battery 

pri m ary battery i n  wh i ch  th e  l i q u i d  el ectrol yte  i s  essen ti a l l y i m m obi l i zed   

[S OU RCE : I EC  60050-482: 2 00 4,  482-04-1 4,  m od i fi ed ]   

3. 1 0   
effective  in ternal  resistance  – DC  method  

th e  i n tern al  d . c.  res i stan ce  of an y e l ectroch em i cal  ce l l  i s  d efi n ed  b y th e  fol l owi n g  re l ati on :  
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3. 1 1   
end-poin t vol tage   
EV  (abbrevi ati on )  

speci fi ed  vol tag e  of a  battery at wh i ch  th e  battery d i sch arg e  i s  term i n ated   

[S OU RCE : I EC 60 050-4 82: 2 00 4,  482-03-30]  

3. 1 2   
leakage  

u n pl an n ed  escape of e l ectrol yte,  g as  or oth er m ateri a l  from  a  cel l  or battery  

[S OU RCE : I EC 60 050-4 82: 2 004,  482-02-32]  

3. 1 3   
min imum average duration   
MAD (abbrevi ati on )  

m i n i m u m  averag e  ti m e on  d i sch arg e  wh i ch  i s  m et b y a  sam pl e  of batteri es  

N ote  1  to  e n try:  Th e  d i sch a rg e  tes t  i s  carri ed  ou t  accord i n g  to  th e  s peci fi ed  m eth od s  or s tan d ard s  an d  d esi g n e d  
to  sh ow con form i ty wi th  th e  s ta n d a rd  a ppl i cabl e  to  th e  batte ry types.  

3.1 4  
nominal  vol tage  (of a  pri m ary battery)  

Vn  (s ym bol )  
su i tabl e  approxi m ate  val u e  of th e  vol tag e  u sed  to  d es i g n ate  or i d en ti fy a  cel l ,  a  battery or an  
e l ectroch em i cal  s ystem  

[S OU RCE : I EC 60 050-482: 2 004,  482-03-31 ,  m od i fi ed  (ad d i ti on  of " (of a  pri m ary battery)"  an d  
sym bol  Vn ) ]  

3. 1 5   
open-circu i t vol tage  
OCV (abbrevi ati on )  

vol tag e  across  th e  term i n al s  of a  cel l  or battery wh en  i t  i s  off d i sch arg e  

3. 1 6   
primary  (cel l  or battery)  

cel l  or battery th at i s  n ot d es i g n ed  to  be  el ectri cal l y rech arg ed  

3. 1 7   
round  (cel l  or battery)  

cel l  or battery wi th  ci rcu l ar cross  secti on  

3. 1 8   
service  output  (of a  pri m ary battery)  

servi ce  l i fe,  or capaci ty,  or en erg y ou tpu t  of a  battery u n d er speci fi ed  con d i ti on s  of d i sch arg e  

3. 1 9   
service  output  test  

test d esi g n ed  to  m easu re  th e  servi ce  ou tpu t  of a  battery 

N ote  1  to  en try:  A servi ce  ou tpu t  tes t  m ay be  p res cri b ed ,  for e xam pl e,  wh en  

a)  an  a ppl i cati on  test  i s  too  com pl e x to  rep l i cate;  

b)  th e  d u rati on  of an  a ppl i cati on  test  wou l d  m ake  i t  i m practi cal  for rou ti n e  testi n g  pu rp oses .  

3.20   
smal l  battery 

cel l  or battery fi tti n g  en ti re l y wi th i n  th e  l i m i ts  of th e  tru n cated  cyl i n d er as  d efi n ed  i n  F i g u re  1  
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Inner dimensions in millimetres (mm)  

 

Figure 1  – Ingestion  gauge   

3. 21   
storage  l i fe  
d u rati on  u n d er speci fi ed  con d i ti on s  at  th e  en d  of wh i ch  a  battery retai n s  i ts  abi l i ty to  perform  a  
speci fi ed  servi ce  ou tpu t  

[S OU RCE : I EC 600 50-482: 2 004,  482-03-4 7,  m od i fi ed  ( "fu n cti on "  repl aced  by "servi ce  ou tpu t") ]   

3.22   
terminals  (of a  pri m ary battery)  

con d u cti ve  parts  of a  battery th at provi d e  con n ecti on  to  an  extern al  ci rcu i t  

4 Requirements  

4.1  General  

4. 1 . 1  Design  

Pri m ary batteri es  are  sol d  m ai n l y i n  con su m er m arkets.  I n  recen t years,  th e y h ave  becom e 
m ore  soph i sti cated  i n  both  ch em i stry an d  con stru cti on ,  for exam pl e  both  capaci ty an d  rate  
capabi l i ty h ave  i n creased  to  m eet th e  g rowi n g  d em an d s  from  n ew,  battery-powered  eq u i pm en t 
tech n ol og y.  

When  d es i g n i n g  pri m ary batteri es,  th e  aforem en ti on ed  con s i d erati on s  sh al l  be  taken  i n to  
accou n t.  S peci fi cal l y,  th e i r d i m en si on al  con form i ty an d  stabi l i ty,  th ei r ph ys i cal  an d  e l ectri cal  
perform an ce an d  th e i r safe  operati on  u n d er n orm al  u se  an d  foreseeabl e  m i s -u se  con d i ti on s  
sh al l  be  assu red .  

Ad d i ti on al  i n form ati on  on  eq u i pm en t d esi g n  can  be  fou n d  i n  An n ex B .  

4.1 .2  Battery d imensions  

Th e d i m en si on s  for i n d i vi d u al  types  of batteri es  are  g i ven  i n  I EC  60086-2  an d  I E C 6 0086-3 .  

4.1 .3  Terminals  

4. 1 . 3. 1  General  

Term i n al s  sh al l  be  i n  accord an ce wi th  Cl au se  6  of I EC  60 086-2 : − .  
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Th ei r ph ysi cal  sh ape sh al l  be  d es i g n ed  i n  su ch  a  wa y th at th e y en su re  th at th e  batteri es  m ake 
an d  m ai n tai n  g ood  el ectri cal  con tact  at a l l  ti m es.  

Th e y sh al l  be  m ad e  of m ateri a l s  th at provi d e  g ood  e l ectri cal  con d u cti vi ty an d  res i stan ce  to  
corrosi on .    

4. 1 .3.2  Contact pressure resistance  

Where stated  i n  th e  battery speci fi cati on  tabl es  or th e  i n d i vi d u al  speci fi cati on  sh eets  i n  
I E C 6 0086-2,  th e  fol l owi n g  appl i es:  

– a  force  of 1 0  N  appl i ed  th rou g h  a  steel  ba l l  of 1  m m  d i am eter at  th e  cen tre  of each  con tact 
area  for a  peri od  of 1 0  s  sh a l l  n ot  cau se  an y a pparen t  d eform ati on  wh i ch  m i g h t preven t 
sati sfactory operati on  of th e  battery.  

N OTE  S ee al s o  I E C 600 86 -3  for e xcepti on s .  

4.1 .3.3  Cap  and  base  

Th i s  type  of term i n al  i s  u sed  for batteri es  wh i ch  h ave  th ei r d i m en si on s  speci fi ed  accord i n g  to  
F i g u res  1  to  7  of I E C 60 086-2 : −  an d  wh i ch  h ave  th e  cyl i n d ri ca l  s i d e  of th e  battery i n su l ated  
from  th e  term i n al s.  

4.1 .3.4  Cap  and  case  

Th i s  type  of term i n al  i s  u sed  for batteri es  wh i ch  h ave  th ei r d i m en si on s  speci fi ed  accord i n g  to  
F i g u res  8 ,  9,  1 0 ,  1 4 ,  1 5  an d  1 6  of I EC  60086-2 : − ,  bu t i n  wh i ch  th e  cyl i n d ri ca l  s i d e  of th e  
battery form s part  of th e  pos i ti ve  term i n al .   

4.1 .3.5  Screw terminals  

Th i s  con tact con s i sts  of a  th read ed  rod  i n  com bi n ati on  wi th  e i th er a  m etal  or i n su l ated  m etal  
n u t.  

4. 1 .3.6  Flat  contacts  

Th ese  are  essen ti a l l y fl at  m etal  su rfaces  ad apted  to  m ake e l ectri ca l  con tact  b y su i tabl e  
con tact m ech an i sm s  beari n g  ag ai n st th em .  

4. 1 .3.7  Flat  or spi ral  springs  

Th ese  con tacts  com pri se  fl at  m etal  s tri ps  or sp i ra l l y wou n d  wi res  wh i ch  are  i n  a  form  th at 
provi d es  pressu re  con tact.  

4. 1 .3.8  Plug-in-sockets  

Th ese  are  m ad e  u p  of a  su i tabl e  assem bl y of m eta l  con tacts,  m ou n ted  i n  an  i n su l ated  h ou si n g  
or h ol d i n g  d evi ce  an d  ad apted  to  recei ve  correspon d i n g  p i n s  of a  m ati n g  p l u g .  

4.1 .3.9  Snap  fasteners  

4. 1 . 3.9.1  General  

Th ese  con tacts  are  com posed  of a  com bi n ati on  com pri s i n g  a  stu d  (n on -resi l i en t)  for th e  
pos i ti ve  term i n al  an d  a  socket ( res i l i en t)  for th e  n eg ati ve  term i n al .  

Th e y sh al l  be  of su i tabl e  m etal  so  as  to  provi d e  effi ci en t e l ectri cal  con n ecti on  wh en  j oi n ed  to  
th e  correspon d i n g  parts  of an  extern al  ci rcu i t.  
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4.1 .3.9 .2  Snap  fastener  

Th i s  type  of term i n al  con si sts  of a  s tu d  for th e  posi ti ve  term i n al  an d  a  socket for th e  n eg ati ve  
term i n al .  Th ese  sh al l  be  m ad e from  n i ckel  p l ated  steel  or oth er su i tabl e  m ateri a l .  Th e y sh al l  
be  d esi g n ed  to  provi d e  a  secu re  ph ysi cal  an d  e l ectri ca l  con n ecti on ,  wh en  fi tted  wi th  s i m i l ar 
correspon d i n g  parts  for con n ecti on  to  an  e l ectri ca l  ci rcu i t.   

4.1 .3.1 0  Wire  

Wire  l ead s  m a y be  s i n g l e  or m u l ti -stran d  fl exi b l e  i n su l ated  ti n n ed  copper.  Th e  posi ti ve  
term i n al  wi re  coveri n g  sh al l  be  red  an d  th e  n eg ati ve  b l ack.  

4.1 .3. 1 1  Other spring  contacts  or cl ips  

Th ese con tacts  are  g en eral l y u sed  on  batteri es  wh en  th e  correspon d i n g  parts  of th e  extern al  
ci rcu i t  are  n ot preci se l y kn own .  Th e y sh al l  be  of spri n g  brass  or of oth er m ateri al  h avi n g  
s i m i l ar properti es .  

4.1 .4  Classification  (electrochemical  system)  

Pri m ary batteri es  are  cl assi fi ed  accord i n g  to  th e i r e l ectroch em i cal  s ystem .  

Each  s ystem ,  wi th  th e  excepti on  of th e  zi n c-am m on i u m  ch l ori d e,  zi n c  ch l ori d e-m an g an ese  
d i oxi d e  s ystem ,  h as  been  a l l ocated  a  l etter d en oti n g  th e  parti cu l ar s ystem .  

Th e  e l ectroch em i cal  s ystem s  th at h ave  been  stan d ard i zed  u p  to  n ow are  g i ven  i n  Tabl e  1 .  

Table  1  – Standard ized  electrochemical  systems   

Letter 
Negative  
electrode  

E lectrol yte  Posi tive  el ectrode  

Nominal  
vol tage  

 
V  

Maximum  
open  ci rcu i t  
vol tage   

V  

N o l ette r Zi n c (Zn )  Am m on i u m  ch l ori d e,  
Zi n c ch l ori d e  

M a n g an es e  d i oxi d e  (M n O
2

)  1 , 5  1 , 73  

A Zi n c (Zn )  Am m on i u m  ch l ori d e,  
Zi n c ch l ori d e  

O xyg e n  (O
2

)  1 , 4  1 , 55  

B  Li th i u m  (Li )  Org an i c  e l ectrol yte  Carbon  m on ofl u ori d e  (CF)
x

 3 , 0  3 , 7  

C  Li th i u m  (Li )  Org an i c  e l ectrol yte  M a n g an es e  d i oxi d e  (M n O
2

)  3 , 0  3 , 7  

E  L i th i u m  (Li )  N on -a q u e ou s  
i n org a n i c  

Th i on yl  ch l ori d e  (S OCl
2

)  3 , 6  3 , 9  

F  L i th i u m  (Li )  Org an i c e l ectrol yte  I ron  d i s u l fi d e  (F eS
2

)  1 , 5  1 , 83  

G  Li th i u m  (Li )  Org an i c  e l ectrol yte  Cop pe r ( I I )  oxi d e  (Cu O)  1 , 5  2 , 3  

L  Zi n c  (Zn )  Al kal i  m etal  h yd roxi d e  M a n g an es e  d i oxi d e  (M n O
2

)  1 , 5  1 , 68  

P  Zi n c (Zn )  Al kal i  m etal  h yd roxi d e  O xyg e n  (O
2

)  1 , 4  1 , 59  

S  Zi n c  (Zn )  Al kal i  m etal  h yd roxi d e  S i l ve r oxi d e  (Ag
2

O)  1 , 55  1 , 63  

W Li th i u m  (Li )  Org an i c  e l ectrol yte  S u l ph u r d i oxi d e  (S O
2

)  3 , 0  3 , 05  

Y L i th i u m  (Li )   N on -a q u e ou s  
i n org a n i c  

S u l fu ryl  ch l ori d e  (S O
2

Cl
2

)  3 , 9  4 , 1  

Z  Zi n c  (Zn )  Al kal i  m etal  h yd roxi d e  N i ckel  oxyh yd roxi d e  (N i O OH )  1 , 5  1 , 78  

N OTE  1  Th e  val u e  of th e  n om i n al  vol ta g e  i s  n ot  ve ri fi abl e;  th erefore  i t  i s  on l y g i ve n  as  a  refere n ce.  

N OTE  2  Th e  m axi m u m  open -ci rcu i t  vo l tag e  (3. 1 5 )  i s  m easu red  as  d efi n e d  i n  5. 5  an d  6. 8. 1 .  

N OTE  3  Wh en  referri n g  to  an  e l ectroch em i cal  s ystem ,  com m on  protocol  i s  to  l i s t  n eg ati ve  e l ectrod e  fi rs t,  
fo l l owed  by p osi ti ve  e l ectrod e,  i . e .  l i th i u m -i ron  d i su l fi d e.  
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4. 1 .5  Designation  

Th e d esi g n ati on  of pri m ary batteri es  i s  based  on  th e i r ph ysi cal  param eters,  th ei r 
e l ectroch em i cal  s ystem  as  wel l  as  m od i fi ers,  i f n eed ed .  

A com preh en si ve  expl an ati on  of th e  d esi g n ati on  s ystem  (n om en cl atu re)  can  be  fou n d  i n  
An n ex C.  

4. 1 .6  Marking  

4. 1 .6.1  General  (see  Table  2)  

With  th e  excepti on  of sm al l  batteri es  (see  4 . 1 . 6 . 2) ,  each  battery sh al l  be  m arked  wi th  th e  
fol l owi n g  i n form ati on :  

a)  d es i g n ati on ,  I E C or com m on ;  

b)  expi rati on  of a  recom m en d ed  u sag e peri od  or year an d  m on th  or week of m an u factu re.  
Th e  year an d  m on th  or week of m an u factu re  m ay be  i n  cod e;  

c)  pol ari ty of th e  pos i ti ve  (+)  term i n al ;  

d )  n om i n al  vo l tag e;  

e)  n am e or trad e  m ark of th e  m an u factu rer or su ppl i er;  

f)  cau ti on ary ad vi ce.  

N OTE  E xam pl es  of th e  com m on  d esi g n ati on s  can  be  fou n d  i n  An n e x D  of I E C 60 086 -2 : − .  

4.1 .6.2  Marking  of smal l  batteries  (see  Table  2)  

a)  B atteri es  d es i g n ated  i n  th e  I E C as  sm al l ,  m ai n l y categ ory 3  an d  categ ory 4  batteri es  h ave  
a  su rface  too  sm al l  to  accom m od ate  a l l  m arki n g s  sh own  i n  4 . 1 . 6. 1 .  F or th ese  batteri es  th e  
d esi g n ati on  4. 1 . 6. 1 a)  an d  th e  pol ari ty 4 . 1 . 6. 1 c)  sh al l  be  m arked  on  th e  battery.  Al l  oth er 
m arki n g s  sh own  i n  4 . 1 . 6. 1  m ay be  g i ven  on  th e  i m m ed i ate  packi n g  i n stead  of on  th e  
battery.  

b)  For P-s ystem  batteri es,  4 . 1 . 6. 1 a)  m a y be  on  th e  battery,  th e  seal i n g  tab  or th e  
packag e. 4. 1 . 6. 1 c)  m ay be  m arked  on  th e  seal i n g  tab  an d /or on  th e  battery.  4 . 1 . 6 . 1 b) ,  
4 . 1 . 6 . 1 d )  an d  4. 1 . 6. 1 e)  m a y be  g i ven  on  th e  i m m ed i ate  packi n g  i n stead  of on  th e  battery.  

c)  Cau ti on  for i n g esti on  of swal l owabl e  batteri es  sh al l  be  g i ven .  Refer to  I E C  60 086 -4: 2 01 4  
(7. 2  a)  an d  9. 2)  an d  I EC  60086-5: 2 01 1  (7. 1  l )  an d  9. 2)  for d eta i l s .  
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Table  2  – Marking  requ irements  

Marking  
Batteries  wi th  

the  exception  of 
smal l  batteri es  

Smal l  batteries
 

 
P -system  
batteri es  

a)  Desi g n ati on ,  I E C or com m on  A A C  

b)  E xpi rati on  of a  recom m en d ed  u s ag e  p eri od  or 
yea r a n d  m on th  or we ek of m an u factu re.  Th e  
yea r a n d  m on th  or we ek of m an u factu re  m ay 
be  i n  cod e  

A B  B  

c)  Pol ari ty of th e  pos i ti ve  (+)  te rm i n al  A A D  

d )  N om i n al  vol ta g e  A B  B  

e)  N am e  or trad e  m ark of th e  m an u factu rer or 
su ppl i er 

A B  B  

f)  Cau ti on ary ad vi ce  A B a  B a  

A:  sh al l  be  m arked  on  th e  battery  

B :  m ay be  m arked  on  th e  i m m ed i ate  packi n g  i n s tead  on  th e  b attery 

C:  m ay be  m arked  on  th e  b atte ry,  th e  seal i n g  tab  or th e  i m m ed i ate  packi n g   

D :  m ay be  m arked  on  th e  se al i n g  tab  an d /or on  th e  batte ry  

a   Cau ti on  for i n g es ti on  of s wal l owabl e  b atte ri es  s h a l l  b e  g i ve n .  Refe r to  I E C 60 086 -4: 201 4  (7 . 2 a)  an d  9. 2)  an d  
I E C 600 86 -5: 2 01 1  (7. 1 l )  an d  9. 2)  for d etai l s .  

 

4.1 .6.3  Marking  of batteries  regarding  method  of d isposal  

M arki n g  of batteri es  wi th  respect to  th e  m eth od  of d i sposal  sh a l l  be  i n  accord an ce wi th  l ocal  
l eg al  req u i rem en ts.  

4.1 .7  In terchangeabi l i ty:  battery vol tage  

Pri m ary batteri es  as  presen tl y stan d ard i zed  i n  th e  I E C 6 0086  seri es  can  be  categ ori zed  b y 
th e i r stan d ard  d i sch arg e  vol tag e  Us

2 .  For a  n ew battery s ystem ,  i ts  i n terch an g eabi l i ty b y 

vol tag e  i s  assessed  for com pl i an ce  wi th  th e  fo l l owi n g  form u l a:  

 n  ×  0 , 85  Ur  ≤  m  ×  Us  ≤  n  ×  1 , 1 5  Ur  

wh ere  

n  i s  th e  n u m ber of cel l s  con n ected  i n  seri es,  based  on  referen ce  vol tag e  Ur;  

m  i s  th e  n u m ber of cel l s  con n ected  i n  seri es,  based  on  stan d ard  d i sch arg e  vol tag e  Us .  

Cu rren tl y,  two  vol tag e  ran g es  th at con form  to  th e  above  form u l a  h ave  been  i d en ti fi ed .  Th e y 
are  i d en ti fi ed  b y referen ce vol tag e  Ur,  wh i ch  i s  th e  m i d poi n t  of th e  re l evan t vol tag e  ran g e.  

Vol tag e  ran g e  1 ,  Ur  =  1 , 4  V:  B atteri es  h avi n g  a  stan d ard  d i sch arg e  vol tag e  m  ×  Us  eq u al  to  or 

wi th i n  th e  ran g e  of n  ×  1 , 1 9  V to  n  ×  1 , 61  V.  

Vol tag e  ran g e  2 ,  Ur  =  3 , 2  V:  B atteri es  h avi n g  a  stan d ard  d i sch arg e  vol tag e  m  ×  Us  eq u al  to  or 

wi th i n  th e  ran g e  of n  ×  2 , 72  V to  n  ×  3 , 68  V.  

Th e  term  stan d ard  d i sch arg e  vol tag e  an d  re l ated  q u an ti ti es,  as  wel l  as  th e  m eth od s  of th ei r 
d eterm i n ati on ,  are  g i ven  i n  An n ex D .  

_____________ 

2  Th e  s tan d a rd  d i sch a rg e  vol ta g e  U
s  was  i n trod u ce d  to  com pl y wi th  th e  pri n ci pl e  of e xpe ri m en tal  ve ri fi a bi l i ty.  

N ei th er th e  n om i n al  vo l tag e  n or th e  m a xi m u m  off- l oad  vol ta g e  com pl i es  wi th  th i s  req u i rem en t.  
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N OTE  For s i n g l e -cel l  batte ri e s  an d  for m u l ti -cel l  b atteri es  a s sem bl ed  wi th  cel l s  of th e  sam e vo l tag e  ran g e,  m  an d  
n  wi l l  b e  i d e n ti cal ;  m  an d  n  wi l l  be  d i fferen t  for m u l ti -cel l  batteri es  i f assem bl ed  wi th  cel l s  from  a  d i fferen t  vol tag e  
ran g e  th an  th ose  of a n  a l rea d y stan d a rd i ze d  batte ry.  

Vol tag e  ran g e  1  en com passes  a l l  presen tl y s tan d ard i zed  batteri es  wi th  a  n om i n al  vo l tag e  of 
1 , 5  V,  i . e .  "n o-l etter"  s ystem ,  system s  A,  F ,  G ,  L,  P,  S  an d  Z.  

Vol tag e  ran g e  2  en com passes  al l  presen tl y stan d ard i zed  batteri es  wi th  a  n om i n al  vo l tag e  of 3  
V,  i . e.  s ystem s  B ,  C,  E ,  W an d  Y.  

Becau se  batteri es  from  vol tag e  ran g e  1  an d  vol tag e  ran g e  2  sh ow s i g n i fi can tl y d i fferen t 
d i sch arg e  vol tag es,  th ey sh al l  be  d es i g n ed  to  be  ph ys i cal l y n on - i n terch an g eabl e.  B efore  
stan d ard i zi n g  a  n ew e l ectroch em i cal  s ystem ,  i ts  s tan d ard  d i sch arg e  vol tag e  sh al l  be  
d eterm i n ed  i n  accord an ce  wi th  th e  proced u re  g i ven  i n  An n ex D  to  resol ve  i ts  
i n terch an g eabi l i ty b y vol tag e.  

WARN I N G  Fai l u re  to  com pl y wi th  th i s  re q u i rem en t  can  presen t  safety h azard s  to  th e  u s er,  su ch  as  fi re,  e xpl osi on ,  
l eakag e  a n d /or d e vi ce  d am ag e .  Th i s  req u i rem en t i s  n ecessary for safety a n d  operati on a l  re ason s.  

4.2  Performance  

4.2. 1  Discharge performance  

Di sch arg e  perform an ce  of pri m ary batteri es  i s  speci fi ed  i n  I E C 6 0086-2.  

4.2.2  Dimensional  stabi l i ty  

Th e d i m en si on s  of batteri es  sh al l  con form  wi th  th e  re l evan t  speci fi ed  d i m en si on s  as  g i ven  i n  
I E C 600 86-2  an d  I E C 60086-3  at a l l  t i m es  d u ri n g  d i sch arg e  testi n g  u n d er th e  s tan d ard  
con d i ti on s  g i ven  i n  th i s  speci fi cati on .  

N OTE  1  An  i n crease  i n  b attery h ei g h t  of 0 , 25  m m  can  occu r wi th  b u tton  cel l s  of th e  B ,  C,  G ,  L ,  P  an d  S  s ystem s,  
i f d i sch arg ed  bel ow e n d -poi n t  vol tag e.  

N OTE  2  For certa i n  b u tton  cel l s  (coi n  cel l s)  of th e  C  an d  B  s ystem s,  a  d ecrease  i n  battery h ei g h t  m ay occu r as  
d i sch arg e  con ti n u es .  

4.2.3  Leakage  

When  batteri es  are  stored  an d  d i sch arg ed  u n d er th e  stan d ard  con d i ti on s  g i ven  i n  th i s  
speci fi cati on ,  n o  l eakag e  sh al l  occu r.  

4.2.4  Open-circu i t vol tage  l imi ts  

Th e m axi m u m  open -ci rcu i t  vol tag e  of batteri es  sh al l  n ot  exceed  th e  val u es  g i ven  i n  Tabl e  1 .  

4.2.5  Service  outpu t 

Di sch arg e  d u rati on s,  i n i ti al  an d  d el a yed ,  of batteri es  sh al l  m eet th e  req u i rem en ts  g i ven  i n  
I E C 60086-2.  

4.2.6  Safety 

When  d es i g n i n g  pri m ary batteri es,  safety u n d er con d i ti on s  of i n ten d ed  u se  an d  foreseeabl e  
m i s-u se  as  prescri bed  i n  I E C 6 0086-4  an d  I E C 60086-5  sh al l  be  con s i d ered .  
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5 Performance – Testing  

5.1  General  

For th e  preparati on  of s tan d ard  m eth od s  of m easu ri n g  perform an ce  (S M M P)  of con su m er 
g ood s,  refer to  An n ex E .  

A capaci ty of a  pri m ary battery m a y be  establ i sh ed  b y e l ectri ca l  d i sch arg e  tests  as  d etai l ed  i n  
D. 2. 3.  H owever,  u n d er con su m er u sag e  con d i ti on s,  th e  capaci ti es  real i sed  from  el ectri cal  
d i sch arg e  test  m eth od s  can  vary.  

Th e  fol l owi n g  factors/vari abl es  d ram ati cal l y i m pact on  opti m u m  capaci ty real i sati on .  

a)  Th e  cu rren t d em an d  from  th e  extern al  e l ectri cal  ci rcu i t/d evi ce.  

b)  Th e  freq u en cy of cu rren t d em an d .  (Con ti n u ou s  or i n term i tten t  u sag e).  

c)  Th e  m i n i m u m  vol tag e  at wh i ch  th e  d evi ce  wi l l  sati sfactori l y operate.  (Cu t  off vol tag e).  

d )  Th e  tem peratu re  of operati on .  

From  th e  vari abl es  l i sted  i n  a)  to  d ) ,  h i g h  cu rren t d em an d  for prol on g ed  peri od s  cou pl ed  wi th  a  
h i g h  cu t off vol tag e  an d  l ow tem peratu re  represen t th e  worst case  con d i ti on s  resu l ti n g  i n  
s i g n i fi can t  capaci ty l oss .  

B ecau se  th e  e l ectri cal l y or ch em i cal l y d eri ved  capaci ty of a  pri m ary battery can n ot be  re l i abl y 
u sed  i n  an y cal cu l ati on  of u l ti m ate  battery perform an ce  i t  i s  n everth el ess  essen ti a l  to  con ve y 
to  th e  u ser som e i d ea  of battery perform an ce/l i fe  wh en  u sed  i n  typ i cal  battery powered  
d evi ces.  I t  sh ou l d  h owever be  n oted  th at su ch  d es i g n ated  ‘ appl i cati on  tests ’  (d efi n ed  i n  
600 86-2)  m a y n ot en ti re l y repl i cate  a  d evi ce/appl i cati on  th ere  bei n g  m an y vari ati on s  each  wi th  
d i fferi n g  e l ectri cal  req u i rem en ts  i n  th e  m arketpl ace.  F u rth erm ore  battery perform an ce  m a y be  
fu rth er affected  b y on e  or m ore  of th e  con d i ti on s  i n  a)  to  d )  above.  

Th e  fo l l owi n g  h as  th erefore  been  d eri ved  from  I SO /I EC  G u i d e  36: 1 982 .  

5.2  Discharge testing  

5.2. 1  General  

Th e d i sch arg e  tests  i n  th i s  stan d ard  fa l l  i n to  two  categ ori es:  

– appl i cati on  tests ;  

– servi ce  ou tpu t  tests.  

I n  both  categ ori es  of tests,  d i sch arg e  l oad s  are  speci fi ed  i n  accord an ce wi th  6. 4 .   

Th e  test m eth od s  of d eterm i n i n g  th e  l oad  an d  test con d i ti on s  are  as  g i ven  i n  5. 2 . 2  .    

5.2.2  Appl ication  tests  

5.2.2 .1  General  

a)  Th e  eq u i val en t  res i stan ce  i s  ca l cu l ated  from  th e  averag e  cu rren t an d  a verag e  operati n g  
vol tag e  of th e  eq u i pm en t u n d er l oad .  Con stan t cu rren t or con stan t power l oad s  are  a l so  
perm i tted  for appl i cati on s  exh i b i ti n g  th ese  types  of power d em an d  pattern s .  

b)  Th e  fu n cti on al  en d -poi n t  vol tag e  an d  th e  eq u i va l en t res i stan ce  l oad ,  cu rren t l oad ,  or 
con stan t power va l u es  are  obta i n ed  from  typi cal  appl i cati on  eq u i pm en t m easu rem en ts.  

c)  Th e  m ed i an  cl ass  d efi n es  th e  l oad  va l u e  an d  th e  en d -poi n t vol tag e  to  be  u sed  for th e  
d i sch arg e  test.  

d )  I f th e  d ata  are  con cen trated  i n  two  or m ore  wi d el y separated  g rou ps,  m ore  th an  on e  test  
m ay be  req u i red .  
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Appl i cati on  tests  m ay be  accel erated  b y d i sch arg e  l oad ,  d a i l y peri od  d u ty cycl e,  or both .  Th e  
speci fi ed  val u es  for l oad  an d  ti m e i n term i tten cy sh ou l d  take  th e  fol l owi n g  factors  i n to  
con s i d erati on :  

– d i sch arg e  effi ci en cy of th e  battery rel ati ve  to  th e  appl i cati on .  

– typ i cal  d u ty cycl e  u se  pattern s  for th e  appl i cati on .  

– tota l  ti m e  to  con d u ct th e  test  n ot to  exceed  30  d a ys.  

Som e fi xed  resi stan ce  tests  h ave  been  ch osen  to  perm i t s i m pl i ci ty of d es i g n  an d  en su re  
re l i abi l i ty of th e  test  eq u i pm en t,  d espi te  th e  fact  th at,  i n  speci fi c  i n stan ces,  con stan t cu rren t or 
con stan t wattag e  tests  m a y be  a  better represen tati on  of th e  appl i cati on .  

I n  th e  fu tu re,  a l tern ati ve  or ad d i ti on al  l oad  con d i ti on s  m a y be  n ecessary to  effecti vel y 
represen t  th e  ran g e  of appl i cati on s  i n  u se.  I t  i s  l i kel y th at th e  l oad  ch aracteri sti cs  of a  
parti cu l ar categ ory of eq u i pm en t wi l l  ch an g e  wi th  ti m e i n  a  d evel opi n g  tech n ol og y.  

Th e  preci se  d eterm i n ati on  of th e  fu n cti on al  en d -poi n t vol tag e  of th e  eq u i pm en t i s  n ot  a l wa ys  
possi b l e.  Th e  d i sch arg e  con d i ti on s  are  at  best a  com prom i se  sel ected  to  represen t  a  categ ory 
of eq u i pm en t wh i ch  m ay h ave  wi d el y d i verg en t  ch aracteri sti cs.  

N everth el ess,  i n  sp i te  of th ese  l i m i tati on s,  th e  d eri ved  appl i cati on  test  i s  th e  best approach  
kn own  for th e  esti m ati on  of battery capabi l i ty for a  parti cu l ar categ ory of eq u i pm en t.  

N OTE  I n  ord er to  m i n i m i ze  th e  prol i fe rati on  of app l i cati on  te sts ,  th e  tests  speci fi ed  targ et  to  be  th os e  accou n ti n g  
for 80  %  of th e  m arket  by b atte ry d esi g n ati on .  

5.2.2 .2  Appl ication  tests  wi th  multiple  loads  

For appl i cati on  test  wi th  m u l ti p l e  l oad s,  th e  l oad  ord er d u ri n g  a  cycl e  sh al l  s tart  wi th  th e  
h eavi est  l oad  an d  m ove to  th e  l i g h test l oad  u n l ess  oth erwi se  speci fi ed .  

5.2.3  Service  output tests  

For servi ce  ou tpu t tests ,  th e  val u e  of th e  l oad  res i stor sh ou l d  be  sel ected  su ch  th at th e  
servi ce  ou tpu t approxi m ates  3 0  d a ys.  

When  fu l l  capaci ty i s  n ot real i zed  wi th i n  th e  req u i red  ti m e  scal e,  th e  servi ce  ou tpu t  m a y be  
exten d ed  to  th e  sh ortest su i tabl e  d u rati on  th ereafter b y se l ecti n g  a  d i sch arg e  l oad  of h i g h er 
oh m i c val u e,  as  d efi n ed  i n  6. 4 .  

5.3  Conformance check to  a  specified  m in imum average  duration  

I n  ord er to  ch eck th e  con form an ce of a  battery to  an y d i sch arg e  tests  speci fi ed  i n  
I E C 60086-2  an d  6 0086-3,  th e  test sh al l  be  carri ed  ou t  as  fol l ows:  

a)  Test ei g h t  batteri es .  

b)  Cal cu l ate  th e  averag e  wi th ou t th e  excl u si on  of an y resu l t.  

c)  I f th i s  averag e  i s  eq u al  to  or g reater th an  th e  speci fi ed  fi g u re  an d  n o  m ore  th an  on e  
battery h as  a  servi ce  ou tpu t  of l ess  th an  80  %  of th e  speci fi ed  fi g u re,  th e  batteri es  are  
con si d ered  to  con form  to  servi ce  ou tpu t.  

d )  I f th i s  averag e  i s  l ess  th an  th e  speci fi ed  fi g u re  an d /or m ore  th an  on e  battery h as  a  servi ce  
ou tpu t of l ess  th an  80  %  of th e  speci fi ed  fi g u re,  repeat th e  test on  an oth er sam pl e  of ei g h t  
batteri es  an d  cal cu l ate  th e  averag e  as  previ ou s l y.  

e)  I f th e  averag e  of th i s  secon d  test  i s  eq u al  to  or g reater th an  th e  speci fi ed  fi g u re  an d  n o  
m ore  th an  on e  battery h as  a  servi ce  ou tpu t  of l ess  th an  80  %  of th e  speci fi ed  fi g u re,  th e  
batteri es  are  con si d ered  to  con form  to  servi ce  ou tpu t.  
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f)  I f th e  averag e  of th e  secon d  test  i s  l ess  th an  th e  speci fi ed  fi g u re  an d /or m ore  th an  on e  
battery h as  a  servi ce  ou tpu t of l ess  th an  80  %  of th e  speci fi ed  fi g u re,  th e  batteri es  are  
con si d ered  n ot  to  con form  an d  n o  fu rth er testi n g  i s  perm i tted .  

g )  For th e  pu rposes  of veri fyi n g  com pl i an ce  wi th  th i s  stan d ard ,  con d i ti on al  acceptan ce  m a y 
be  g i ven  after com pl eti on  of th e  i n i ti a l  d i sch arg e  tests.  

N OTE  Di sch a rg e  pe rform an ce  of pri m ary b atteri es  i s  speci fi ed  i n  I E C 600 86 -2 .  

5.4  Calcu lation  method  of the  specified  value  of a  min imum  average duration  

Th i s  m eth od  i s  d escri bed  i n  An n ex F .   

5.5  OCV testing  

Open -ci rcu i t  vo l tag e  sh al l  be  m easu red  wi th  th e  vol tag e  m easu ri n g  eq u i pm en t speci fi ed  i n  
6. 8. 1 .  

5.6  Battery d imensions  

Di m en si on s  sh al l  be  m easu red  wi th  th e  m easu ri n g  eq u i pm en t speci fi ed  i n  6 . 8 . 2 .  

5.7  Leakage and  deformation  

After th e  servi ce  ou tpu t  h as  been  d eterm i n ed  u n d er th e  speci fi ed  en vi ron m en ta l  con d i ti on s,  
th e  d i sch arg e  sh al l  be  con ti n u ed  i n  th e  sam e wa y u n ti l  th e  cl osed  ci rcu i t vo l tag e  d rops  for th e  
fi rst t i m e be l ow 40  %  of th e  n om i n al  vo l tag e  of th e  battery.  Th e  req u i rem en ts  of 4 . 1 . 3 ,  4 . 2 . 2  
an d  4 . 2 . 3  sh al l  be  m et.  

N OTE  For watch  b atteri es,  th e  vi s u al  e xam i n ati on  for l e a kag e  i s  carri e d  ou t  i n  accord an ce  wi th  Cl au s e  8  of 
I E C 600 86 -3: 2 01 1 .  

6 Performance – Test condi tions  

6.1  Storage and  d ischarge  cond itions  

Storag e  before  d i sch arg e  testi n g  an d  th e  actu al  d i sch arg e  test i s  carri e d  ou t u n d er wel l -
d efi n ed  con d i ti on s.  U n l ess  oth erwi se  speci fi ed ,  th e  con d i ti on s  g i ven  i n  Tabl e  3  sh al l  appl y.  
D i sch arg e  con d i ti on s  sh own  are  fu rth er referred  to  as  stan d ard  con d i ti on s.  

Table  3  – Cond itions  for storage before and  during  d ischarge  testing   

Type of test  

Storage condi tions  Discharge  condi tions  

Temperature  

°C  

Relative  
humid i ty 
%  RH  

Duration  
Temperature  

°C  

Relative  
humid i tyd  
%  RH  

I n i ti a l  d i s ch arg e  test  2 0  ±  2  a  55  ±  2 0  

60  d ays  m a xi m u m  
after d ate  of 
m an u factu re  

2 0  ±  2  55  +20  /  -40  

Del a yed  d i sch arg e  tes t  20  ±  2  a  55  ±  2 0  1 2  m on th s  20  ±  2  55  +20  /  -40  

Del a yed  d i sch arg e  tes t  
(h i g h  tem peratu re)  b  

45  ±  2  c  55  ±  2 0  1 3  weeks  20  ±  2  55  +20  /  -40  

a  Du ri n g  sh ort  p eri od s  th e  stora g e  tem peratu re  m ay d e vi ate  from  th es e  l i m i ts  wi th ou t  exceed i n g  (2 0  ±  5 )  ° C.  

b  Th i s  test  i s  carri e d  ou t  wh en  a  s torag e  tes t  at  h i g h  tem peratu re  i s  req u i red .  Pe rform an ce  re q u i rem en ts  are  th e  
su bj ect  of ag re em en t  between  th e  m an u factu rer an d  th e  cu stom er.  

c B atteri es  to  b e  stored  u n p acked .  

d   E xcept “P ”  s ystem :   (55  ±  1 0)  %  RH .  
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6.2  Commencement of d ischarge  tests  after storage  

Th e peri od  between  th e  com pl eti on  of storag e  an d  th e  start of a  d e l a yed  d i sch arg e  test sh al l  
n ot exceed  1 4  d a ys.   

Du ri n g  th i s  peri od  th e  batteri es  sh al l  be  kept at  (2 0  ±  2 )  ° C  an d  (55  +  2 0  /  -40 )  %  RH  (except  

for P-s ystem  batteri es  wh ere  th e  re l ati ve  h u m i d i ty sh al l  be  (55  ±  1 0)  %  RH ).  

At  l east  on e  d a y i n  th ese  con d i ti on s  sh al l  be  a l l owed  for n orm al i zati on  before  starti n g  a  
d i sch arg e  test  after storag e  at  h i g h  tem peratu re .   

6.3  Discharge  test condi tions  

6.3. 1  General  

I n  ord er to  test  a  battery i t  sh al l  be  d i sch arg ed  as  speci fi ed  i n  I EC  60 086 -2  or I E C 60086-3  
u n ti l  th e  vol tag e  on  l oad  d rops  for th e  fi rst  ti m e bel ow th e  speci fi ed  en d -poi n t.  Th e  servi ce  
ou tpu t m a y be  expressed  as  pu l ses,  d u rati on ,  capaci ty,  or en erg y.  

6.3.2  Compl iance  

When  I E C 600 86-2  or I E C 60 086 -3  speci fy servi ce  ou tpu ts  for m ore  th an  on e  d i sch arg e  test,  
batteri es  sh al l  m eet a l l  of th ese  req u i rem en ts  i n  ord er to  com pl y wi th  th i s  speci fi cati on .  

6.4  Load  resistance  

Th e va l u e  of th e  res i sti ve  l oad  (wh i ch  i n cl u d es  a l l  parts  of th e  extern al  ci rcu i t)  sh al l  be  as  

speci fi ed  i n  th e  rel evan t speci fi cati on  sh eet an d  sh al l  be  accu rate  to  ±  0 , 5  % .  

Wh en  form u l ati n g  n ew tests,  th e  res i sti ve  l oad  sh al l ,  wh en ever possi bl e,  be  as  sh own  i n  Tabl e  
4  tog eth er wi th  th ei r d eci m al  m u l ti p l es  or su b-m u l ti pl es .  

Table  4 – Resistive  loads  for new tests   

Values in  ohms 

1 , 00  1 , 1 0  1 , 20  1 , 30  1 , 50  1 , 60  1 , 80  2 , 00  

2 , 20  2 , 40  2 , 70  3, 00  3, 30  3 , 60  3 , 90  4 , 30  

4 , 70  5, 1 0  5 , 60  6, 20  6, 80  7 , 50  8 , 2 0  9, 1 0  

 

6.5  Time periods  

Th e peri od s  on -d i sch arg e  an d  off-d i sch arg e  sh al l  be  as  speci fi ed  i n  I EC  60086-2.  

When  form u l ati n g  n ew tests,  wh en ever poss i b l e ,  on e  of th e  fol l owi n g  d a i l y peri od s  sh ou l d  be  
ad opted  from  Tabl e  5.  

Table  5  – Time periods  for new tests   

1  m i n  5  m i n  1 0  m i n  30  m i n  1  h  

2  h  4  h  1 2  h  2 4  h  (con ti n u ou s)  --  

 

Oth er cases  are  speci fi ed  i n  I EC  6 0086-2,  i f n ecessary.  
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6.6  Test condi tion  tolerances  

U n l ess  oth erwi se  speci fi ed ,  th e  to l eran ces  g i ven  i n  Tabl e  6  sh a l l  appl y.  

Table  6  – Test condition  tolerances  

Test parameter Tolerance  

Tem peratu re  ±  2  ° C  

Loa d  ±  0 , 5  %  

Vol tag e  ±  0 , 5  %  

Rel ati ve  h u m i d i ty  +2 0  /  -4 0  %  RH  

e xce pt  ' P '  sys tem  ±  1 0  %  RH  

Ti m e  “accu racy”  Discharge  time t
d
 Tolerance  

0  <  t
d

 ≤  2  s  ±  5  %  of t
d

 

2  s  <  t
d

 ≤  1 00  s  ±  0 , 1  s   

t
d

 >  1 00  s  ±  0 , 1  %  of t
d

 

 

6.7  Activation  of ‘P’ -system  batteries  

A peri od  of at  l east  1 0  m i n  sh al l  e l apse  between  acti vati on  an d  th e  com m en cem en t of 
e l ectri cal  m easu rem en t.  

6.8  Measuring  equ ipment 

6.8. 1  Voltage  measurement  

Th e accu racy of th e  m easu ri n g  eq u i pm en t sh al l  be  ≤  0 , 25  %  an d  th e  preci s i on  sh al l  be  ≤  50  %  
of th e  val u e  of th e  l ast  s i g n i fi can t  d i g i t.  Th e  i n tern al  res i stan ce  of th e  m easu ri n g  i n stru m en t 

sh al l  be  ≥1  MΩ .  

6.8.2  Mechan ical  measurement 

Th e accu racy of th e  m easu ri n g  eq u i pm en t sh al l  be  ≤  0 , 25  %  an d  th e  preci si on  sh al l  be  ≤  50  %  
of th e  val u e  of th e  l ast  s i g n i fi can t d i g i t.  

7 Sampl ing  and  qual i ty assurance  

Th e  u se  of sam pl i n g  p l an s  or prod u ct  q u al i ty i n d i ces  sh ou l d  be  ag reed  between  th e  
m an u factu rer an d  th e  pu rch aser.  

Where  n o  ag reem en t i s  speci fi ed ,  refer to  I SO 2 859  an d  I SO 2 1 7 47  for sam pl i n g  an d  q u al i ty 
com pl i an ce  assessm en t ad vi ce.  

8 Battery packaging  

A cod e  of practi ce  for battery packag i n g ,  sh i pm en t,  storag e,  u se  an d  d i sposal  can  be  fou n d  i n  
An n ex G .  
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Annex A 
(n orm ati ve)  

 
Cri teria  for the  standardization  of batteries  

 

Batteri es  an d  e l ectroch em i cal  s ystem s  sh al l  m eet th e  fol l owi n g  req u i rem en ts  to  j u sti fy th ei r 
i n i ti a l  i n cl u s i on  or on g oi n g  reten ti on  i n  th e  I EC  60086  seri es:  

a)  Th e  battery or batteri es  of th i s  e l ectroch em i cal  s ystem  are  i n  m ass  prod u cti on .  

b)  Th e  battery or batteri es  of th i s  e l ectroch em i cal  system  are  avai l abl e  i n  several  m arket 
p l aces  of th e  worl d .  

c)  Th e  battery i s  prod u ced  b y at l east two i n d epen d en t m an u factu rers,  th e  paten t h ol d er(s)  
of wh i ch  sh al l  con form  to  th e  req u i rem en ts  con tai n ed  i n  2 . 1 4  of th e  I SO /I EC  Di recti ves,  
Part  1 ,  Referen ce to  paten ted  i tem s.    

d )  Th e  battery i s  prod u ced  i n  at  l east two  d i fferen t  cou n tri es  or,  a l tern ati vel y,  th e  battery i s  
pu rch ased  b y oth er i n tern ati on al  an d  i n d epen d en t battery m an u factu rers  an d  sol d  u n d er 
th e i r com pan y l abel .  

Th e  i tem s  of Tabl e  A. 1  sh a l l  be  i n cl u d ed  i n  an y n ew work propos al  to  stan d ard i ze  a  n ew 
i n d i vi d u al  battery or e l ectroch em i cal  s ystem .  

Table  A. 1  – I tems necessary to  standardize  

Ind ividual  battery E lectrochemical  system  

Con form an ce  statem en t  to  i te m s a)  to  d )  above  Con form an ce  statem en t  to  i te m s a)  an d  b)  above    

Des i g n ati on  an d  e l ectroch em i cal  sys tem  Recom m en d ed  d esi g n ati on  l etter 

D i m en s i on s  ( i n cl u d i n g  d ra wi n g s)  N eg ati ve  e l ectrod e   

D i sch arg e  con d i ti on s  P os i ti ve  e l ectrod e  

M i n i m u m  averag e  d u rati on (s)  N om i n al  vol ta g e  

 M a xi m u m  open  ci rcu i t  vol ta g e  

 E l ectrol yte  
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Annex B  
(i n form ati ve)  

 
Recommendations  for equipment design  

B.1  Technical  l iaison  

I t  i s  recom m en d ed  th at  com pan i es  prod u ci n g  battery-powered  eq u i pm en t m ai n tai n  cl ose  
l i a i son  wi th  th e  battery i n d u stry.  Th e  capabi l i ti es  of exi sti n g  batteri es  sh ou l d  be  taken  i n to  
accou n t at  d esi g n  i n cepti on .  W h en ever possi b l e,  th e  battery type  sel ected  sh ou l d  be  on e  
i n cl u d ed  i n  I E C 60086-2.  Th e  eq u i pm en t sh ou l d  be  perm an en tl y m arked  wi th  th e  I EC  
d es i g n ati on ,  g rad e  an d  s i ze  of battery wh i ch  wi l l  g i ve  opti m u m  perform an ce.  

B.2  Battery compartment 

B.2. 1  General  

Desi g n  com partm en ts  so  th at batteri es  are  easi l y i n serted  an d  d o  n ot fa l l  ou t.  Th e  d i m en si on s  
an d  d esi g n  of com partm en ts  an d  con tacts  sh ou l d  be  su ch  th at batteri es  com pl yi n g  wi th  th i s  
stan d ard  wi l l  be  accepted .  I n  parti cu l ar,  th e  eq u i pm en t d esi g n er sh ou l d  n ot  i g n ore  th e  
to l eran ces  g i ven  i n  th i s  stan d ard ,  even  i f a  n ati on al  stan d ard  or a  battery m an u factu rer cal l s  
for sm al l er battery to l eran ces.  

Th e  d esi g n  of th e  n eg ati ve  con tact sh ou l d  m ake  a l l owan ce for an y recess  of th e  ba ttery 
term i n al .  

Cl earl y i n d i cate  th e  type  of battery to  u se,  th e  correct pol ari ty a l i g n m en t an d  d i recti on s  for 
i n serti on .   

U se  th e  sh ape an d /or th e  d i m en si on s  of th e  pos i ti ve  (+)  an d  n eg ati ve  (–)  battery term i n al s  i n  

com partm en t d es i g n s  to  preven t th e  reverse  con n ecti on  of batteri es.  Posi ti ve  (+)  an d  n eg ati ve  
(–)  battery con tacts  sh ou l d  be  vi s i b l y d i fferen t i n  form  to  avoi d  con fu s i on  wh en  i n serti n g  
batteri es.  

Battery com partm en ts  sh ou l d  be  e l ectri ca l l y i n su l ated  from  th e  e l ectri c  ci rcu i t  an d  posi ti on ed  
so  as  to  m i n i m i ze  poss i b l e  d am ag e an d /or ri sk of i n j u ry.  O n l y th e  battery term i n al s  sh ou l d  
ph ys i ca l l y con tact th e  e l ectri c ci rcu i t.  Care  sh ou l d  be  taken  i n  th e  ch oi ce  of m ateri al s  an d  th e  
d esi g n  of con tacts  to  en su re  th at effecti ve  e l ectri cal  con tact i s  m ad e  an d  m ai n ta i n ed  u n d er 
con d i ti on s  of u se  even  wi th  batteri es  at  th e  extrem es  of d i m en si on s  perm i tted  b y th i s  stan d ard .  
Battery an d  eq u i pm en t term i n al s  sh ou l d  be  of com pati bl e  m ateri a l  an d  l ow e l ectri ca l  
res i stan ce.  

Battery com partm en ts  wi th  para l l e l  con n ecti on s  are  n ot recom m en d ed  s i n ce  a  wron g l y p l aced  
battery wi l l  resu l t  i n  ch arg i n g  con d i ti on s.  

Eq u i pm en t d es i g n ed  to  be  powered  b y a i r-d epol ari zed  batteri es  of e i th er th e  "A"  or "P"  s ystem  
sh al l  provi d e  for ad eq u ate  a i r access.  F or th e  "A"  system ,  th e  battery sh ou l d  preferabl y be  i n  
an  u pri g h t pos i ti on  d u ri n g  n orm al  operati on .  For "P"  s ystem  batteri es  con form i n g  to  F i g u re  9  
of I EC  60 086-2:− ,  pos i ti ve  con tact  sh ou l d  be  m ad e  on  th e  s i d e  of th e  battery,  so  th at  a i r 
access  i s  n ot  i m ped ed .  

Al th ou g h  batteri es  are  very m u ch  i m proved  reg ard i n g  th ei r res i stan ce  to  l eakag e,  i t  can  sti l l  
occu r occasi on al l y.  W h en  th e  battery com partm en t can n ot be  com pl ete l y i so l ated  from  th e  
eq u i pm en t,  i t  sh ou l d  be  pos i ti on ed  so  as  to  m i n i m i ze  possi b l e  d am ag e.  
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Th e  battery com partm en t sh ou l d  be  cl earl y an d  perm an en tl y m arked  to  sh ow th e  correct  
ori en tati on  of th e  batteri es.  O n e  of th e  m ost com m on  cau ses  of d i ssati sfacti on  i s  th e  reversed  
pl acem en t of on e  battery i n  a  set,  wh i ch  m a y resu l t  i n  battery l eakag e an d /or expl os i on  an d /or 
fi re .  To  m i n i m i ze  th i s  h azard ,  battery com partm en ts  sh ou l d  be  d esi g n ed  so  th at a  reversed  
battery wi l l  resu l t i n  n o  e l ectri ca l  ci rcu i t.  

Th e  associ ated  ci rcu i try sh ou l d  n ot m ake ph ys i ca l  con tact wi th  an y part of th e  battery except  
at  th e  su rfaces  i n ten d ed  for th i s  pu rpose.  

Des i g n ers  are  stron g l y ad vi sed  to  refer to  I EC  6 0086-4  an d  I E C 60086-5  for com preh en si ve  
safety con si d erati on s.  

B.2.2  Limi ting  access  by ch i ldren  

Apparatu s  sh ou l d  be  d esi g n ed  to  preven t  ch i l d ren  from  rem ovi n g  th e  battery b y on e  of th e  
fol l owi n g  m eth od s:  

A tool ,  su ch  as  a  screwd ri ver or coi n ,  i s  req u i red  to  open  th e  battery com partm en t;  or  

Th e  battery com partm en t d oor/cover req u i res  th e  appl i cati on  of a  m i n i m u m  of two  
i n d epen d en t  an d  s i m u l tan eou s  m ovem en ts  of th e  secu ri n g  m ech an i sm  to  open  b y h an d .  

I f screws  or s i m i l ar fasten ers  are  u sed  to  secu re  th e  d oor/cover provi d i n g  access  to  th e  
battery com partm en t,  th e  fasten ers  sh ou l d  be  capti ve  to  en su re  th at  th e y rem ai n  wi th  th e  
d oor/cover.  Th i s  d oes  n ot appl y to  s i d e  pan el  d oors  on  l arg er d evi ces  wh i ch  are  n ecessary for 
th e  fu n cti on i n g  of th e  eq u i pm en t an d  wh i ch  are  n ot l i kel y to  be  d i scard ed  or l eft  off th e  
eq u i pm en t.   

B.3  Vol tage cut-off 

I n  ord er to  preven t  l eakag e  resu l ti n g  from  a  battery bei n g  d ri ven  i n to  reverse,  th e  eq u i pm en t 
vol tag e  cu t-off sh ou l d  n ot  be  bel ow th e  battery m an u factu rers'  recom m en d ati on .  
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Annex C  
(n orm ati ve)  

 
Designation  system  (nomenclature)  

C.1  General  

Th e battery d esi g n ati on  system  (n om en cl atu re)  d efi n es  as  u n am bi g u ou sl y as  poss i bl e  th e  
ph ys i ca l  d i m en si on s,  sh ape,  e l ectroch em i cal  s ystem ,  n om i n al  vol tag e  an d ,  wh ere  n ecessary,  
th e  type  of term i n al s ,  rate  capabi l i ty an d  speci a l  ch aracteri sti cs.  

Th i s  an n ex i s  d i vi d ed  i n to  two  cl au ses:  

– Cl au se  C. 2  d efi n es  th e  d es i g n ati on  s ystem  (n om en cl atu re)  i n  u se  u p  to  October 1 990.  

– Clause C. 3 d efines th e d esignation  system  (nomenclature)  in  use since October 1 990 to  
accom m od ate  presen t an d  fu tu re  n eed s.   

C.2  Designation  system  in  use up to  October 1 990  

C.2. 1  General  

Th i s  cl au se  appl i es  to  a l l  batteri es  wh i ch  h ave  been  s tan d ard i zed  u p  to  October 1 990  an d  wi l l  
rem ai n  va l i d  for th ose  batteri es  after th at d ate.   

C.2.2  Cel ls  

A cel l  i s  d esi g n ated  b y a  capi ta l  l etter fol l owed  b y a  n u m ber.  Th e  l etters  R,  F  an d  S  d efi n e  
rou n d ,  fl at ( l a yer bu i l t)  an d  sq u are  cel l s,  respecti vel y.  Th e  l etter,  tog eth er wi th  th e  fol l owi n g  

n u m ber 3,  i s  d efi n ed  b y a  set  of n om i n al  d i m en si on s.  

Where  a  s i n g l e-cel l  battery i s  speci fi ed ,  th e  m axi m um  d i m en si on s  of th e  battery i n stead  of th e  
n om i n al  d i m en si on s  of th e  ce l l  are  g i ven  i n  Tabl es  C. 1 ,  C. 2  an d  C. 3 .  N ote  th at th ese  tabl es  d o  
n ot i n cl u d e  e l ectroch em i stri es ,  except for th e  n o  l etter s ystem ,  or oth er m od i fi ers.  Th ese  oth er 
parts  of th e  d esi g n ati on  system  (n om en cl atu re)  fo l l ow i n  C. 2. 3 ,  C. 2 . 4  an d  C. 2. 5.  Th ese  tabl es  
on l y provi d e  core  ph ys i ca l  d es i g n ati on s  for s i n g l e  ce l l s  or s i n g l e  batteri es.  

N OTE  Th e  com pl ete  d i m en si on s  of th ese  batte ri es  a re  g i ven  i n  I E C 6 008 6-2  an d  I E C 60 08 6-3.  

 

_____________ 

3  At th e  t i m e  th i s  system  was  a ppl i ed ,  n u m bers  were  a l l ocate d  seq u en ti a l l y.  Om i ssi on s  i n  th e  seq u e n ce  a ri se  
becau se  of d el eti on s  or b y th e  d i fferen t  a pp roach  to  n u m beri n g  u sed  e ven  before  th e  se q u en ti al  system .   
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Table  C . 1  – Physical  designation  and  d imensions  of round  cel ls  and  batteries   

Dimensions in  millimetres 

Physical  designation  
Nominal  cel l  d imensions  Maximum  battery d imensions  

Diameter Height  Diameter Height  

R06  1 0  22  –  –  
R03  – – 1 0 , 5  44, 5  

R01  – – 1 2 , 0  1 4 , 7  

R0  1 1  1 9  – – 

R1  – – 1 2 , 0  30, 2  

R3  1 3, 5  2 5  – – 

R4  1 3, 5  38  – – 

R6  – – 1 4 , 5  50, 5  

R9  – – 1 6 , 0  6 , 2  

R1 0  – – 21 , 8  37, 3  

R1 2  – – 21 , 5  60, 0  

R1 4  – – 26, 2  50, 0  

R1 5  2 4  70  – – 

R1 7  2 5, 5  1 7  – – 

R1 8  2 5, 5  83  – – 

R1 9  32  1 7  – – 

R2 0  – – 34, 2  61 , 5  

R2 2  32  75  – – 

R2 5  32  91  – – 

R2 6  32  1 05  – – 

R2 7  32  1 50  – – 

R40  – – 67, 0  1 72, 0  

R41  – – 7 , 9  3 , 6  

R42  – – 1 1 , 6  3 , 6  

R43  – – 1 1 , 6  4 , 2  

R44  – – 1 1 , 6  5, 4  

R45  9, 5  3 , 6  – – 

R48  – – 7 , 9  5, 4  

R50  – – 1 6 , 4  1 6 , 8  

R51  1 6, 5  50, 0  – – 

R52  – – 1 6 , 4  1 1 , 4  

R53  – – 23, 2  6 , 1  

R54  – – 1 1 , 6  3 , 05  

R55  – – 1 1 , 6  2 , 1  

R56  – – 1 1 , 6  2 , 6  

R57  – – 9 , 5  2 , 7  

R58  – – 7 , 9  2 , 1  

R59  – – 7 , 9  2 , 6  

R60  – – 6 , 8  2 , 1 5  

R61  7 , 8  39  – – 

R62  – – 5 , 8  1 , 65  

R63  – – 5 , 8  2 , 1 5  

R64  – – 5 , 8  2 , 70  

R65  – – 6 , 8  1 , 65  

R66  – – 6 , 8  2 , 60  

R67  – – 7 , 9  1 , 65  
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Physical  designation  
Nominal  cel l  d imensions  Maximum  battery d imensions  

Diameter Height  Diameter Height  

R68  – – 9 , 5  1 , 65  

R69  – – 9 , 5  2 , 1 0  

R70  – – 5 , 8  3 , 6  

N OTE  Th e  com pl ete  d i m en si on s  of th ese  batteri es  a re  g i ve n  i n  I E C 6 0086-2  an d  I E C 60 08 6-3.  

 

Table  C .2  – Physical  designation  and  nominal  overal l  d imensions  of flat cel ls  

Dimensions in  millimetres 

Physical  designation  Diameter  Length  Width  Th ickness  

F1 5  -  1 4 , 5  1 4, 5  3, 0  

F1 6  -  1 4 , 5  1 4 , 5  4 , 5  

F2 0  -  2 4  1 3, 5  2 , 8  

F2 2  -  2 4  1 3, 5  6 , 0  

F2 4  2 3  – – 6 , 0  

F2 5  -  2 3  2 3  6 , 0  

F30  -  32  2 1  3 , 3  

F40  -  32  2 1  5 , 3  

F50  -  32  32  3 , 6  

F70  -  43  43  5, 6  

F80  -  43  43  6 , 4  

F90  -  43  43  7 , 9  

F92  -  54  37  5, 5  

F95  -  54  38  7 , 9  

F1 00  -  60  45  1 0 , 4  

N OTE  Th e  com pl ete  d i m en si on s  of th ese  batte ri es  a re  g i ve n  i n  I E C 6 008 6-2 .  

 

Table  C .3  – Physical  designation  and  d imensions  of square cel l s  and  batteries   

Dimensions in  millimetres 

Physical  
designation  

Nominal  cel l  d imensions  Maximum  battery d imensions  

Length  Width  Height  Length  Width  Height  

S 4  –  –  –  57, 0  57, 0  1 25, 0  

S 6 57  57  1 50  – – – 

S 8  – – – 85, 0  85, 0  2 00, 0  

S1 0  95  95  1 80  – – – 

N OTE  Th e  com pl ete  d i m en si on s  of th ese  batte ri es  a re  g i ve n  i n  I E C 6 008 6-2 .  

 

I n  som e cases,  cel l  s i zes  wh i ch  are  n ot u sed  i n  I E C 6 0086-2  h ave  been  retai n ed  i n  th ese  
tabl es  becau se  of th e i r u se  i n  n ati on al  s tan d ard s.  

C.2.3  Electrochemical  system  

With  th e  excepti on  of th e  zi n c-am m on i u m  ch l ori d e,  zi n c  ch l ori d e-m an g an ese  d i oxi d e  s ystem ,  
th e  l etters  R,  F  an d  S  are  preced ed  b y an  ad d i ti on al  l etter wh i ch  d en otes  th e  e l ectroch em i cal  
system .  Th ese  l etters  can  be  fou n d  i n  Tabl e  1 .  
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C.2.4  Batteries  

I f a  battery con tai n s  on e  cel l  on l y,  th e  cel l  d esi g n ati on  i s  u sed .  

I f a  battery con tai n s  m ore  th an  on e  cel l  i n  seri es,  a  n u m eral  d en oti n g  th e  n u m ber of cel l s  
preced es  th e  cel l  d esi g n ati on .  

I f ce l l s  are  con n ected  i n  para l l el ,  a  n u m eral  d en oti n g  th e  n u m ber of paral l e l  g rou ps  fol l ows  th e  
cel l  d es i g n ati on  an d  i s  con n ected  to  i t  b y a  h yph en .  

I f a  battery con ta i n s  m ore  th an  on e  secti on ,  each  secti on  i s  d es i g n ated  separate l y,  wi th  a  
s l ash  (/)  separati n g  th ei r d es i g n ati on .  

C.2.5  Modifiers  

I n  ord er to  preserve  th e  u n am bi g u i ty of th e  battery d es i g n ati on ,  vari an ts  of on e  basi c  type  are  
d i fferen ti ated  b y th e  ad d i ti on  of a  l etter X or Y to  i n d i cate  th e  d i fferen t  arran g em en ts  or 
term i n al s  an d  P  or S  to  i n d i cate  d i fferen t perform an ce  ch aracteri sti cs.  

C.2.6  Examples  

R2 0  A battery con si sti n g  of a  s i n g l e  R2 0-si ze  cel l  of th e  zi n c-am m on i u m  ch l ori d e,  zi n c 
ch l ori d e-m an g an ese  d i oxi d e  s ystem .  

LR2 0  A battery con s i sti n g  of a  s i n g l e  R2 0-s i ze  cel l  of th e  zi n c-a l kal i  m etal  h yd roxi d e-
m an g an ese d i oxi d e  s ystem .  

3R1 2  A battery con s i sti n g  of th ree  R1 2-s i ze  cel l s  of th e  zi n c-am m on i u m  ch l ori d e,  zi n c 
ch l ori d e-m an g an ese  d i oxi d e  s ystem ,  con n ected  i n  seri es.  

4R2 5X A battery con si sti n g  of fou r R2 5-s i ze  cel l s  of th e  zi n c-am m on i u m  ch l ori d e,  zi n c  
ch l ori d e-m an g an ese  d i oxi d e  s ystem ,  con n ected  i n  seri es  an d  wi th  spi ra l  spri n g  
con tacts .   

C.3  Designation  system  in  use since October 1 990  

C.3. 1  General  

Th i s  cl au se  appl i es  to  a l l  n ew s i zes  con s i d ered  for stan d ard i zati on  after October 1 990 .  

Th e  bas i s  for th i s  d esi g n ati on  s ystem  (n om en cl atu re)  i s  to  con ve y a  m en tal  con cept of th e  
battery th rou g h  th e  d es i g n ati on  s ystem .  Th i s  i s  accom pl i sh ed  b y u s i n g  a  d i am eter,  from  a  
cyl ind rical  envelope,  and  a  height related  concept for al l  batteries,  round  (R)  and  non-round  (P).  

Th i s  cl au se  a l so  appl i es  to  s i n g l e-cel l  batteri es  an d  m u l ti -cel l  batteri es  wi th  cel l s  i n  seri es  
an d /or para l l e l  con n ecti on .  

For exam pl e  a  battery of m axi m u m  d i am eter 1 1 , 6  m m  an d  a  h e i g h t of m axi m u m  5, 4  m m  i s  
d esi g n ated  as   R1 1 54  preced ed  b y a  cod e  for i ts  e l ectroch em i cal  system ,  as  d escri bed  i n  th i s  
cl au se.   

C.3.2  Round  batteries  

C.3.2. 1  Round  batteries  with  d iameter and  height  l ess  than  1 00  mm  

C.3.2. 1 . 1  General  

The d esignation  for round  batteries with  a  d iam eter and  h eight less than  1 00 m m  is  as  shown  in  
Figure C. 1 .  

International  Electrotechnical  Commission

 



I E C 60086-1 : 20 1 5  © I EC  201 5  – 2 9  – 

 

N OTE  1  Th e  n u m ber of cel l s  or s tri n g s  i n  p aral l e l  i s  n ot  speci fi ed .  

N OTE  2  M od i fi e rs  are  i n cl u d ed  to  d es i g n ate  for e xam pl e  speci fi c  term i n al  arran g em en t,  l oad  cap abi l i ty an d  
fu rth e r s peci al  ch a racteri s ti cs .  

Figure C. 1  – Designation  system  for round  batteries:  

d1  <  1 00  mm;  height  h1  <  1 00  mm  

C.3.2. 1 .2  Method  for assign ing  the  d iameter code  

Th e d i am eter cod e  i s  d eri ved  from  th e  m axi m u m  d i am eter.  

Th e  d i am eter cod e  n u m ber i s :  

a)  ass i g n ed  accord i n g  to  Tabl e  C. 4  i n  case  of a  recom m en d ed  d i am eter;  

b)  ass i g n ed  accord i n g  to  F i g u re  C. 2  i n  case  of a  n on -recom m en d ed  d i am eter.  

IEC 

R 

Modifiers 
(see NOTE 2) 

Code denoting  height in    
0,01  mm if needed  
(refer to Figure C.3  

and  C. 3. 2.1 . 3) 

Code denoting maximum height 
in  0,1  mm (refer to C. 3.2.1 . 3) 

Code denoting 0,1  mm of 
maximum diameter (refer to 

Figure C. 2 and  C. 3.2. 1 .2) 

Code denoting maximum diameter (refer 
to Table C. 4 and C.3.2. 1 .2) 

Code denoting shape 
(R = round) 

Letter denoting  
 electrochemical  system 

 (refer to Table 1 ) 

Number of cel ls 
or paral lel  strings 

in  series 
(see NOTE 1 ) 
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Table  C .4 – Diameter code for recommended  d iameter 

Dimensions in  millimetres 

Code  Recommended  
maximum  d iameter  Code  Recommended  

maximum  d iameter 

4  4, 8  20  2 0, 0  
5 5, 8  2 1  2 1 , 0  

6  6 , 8  2 2  2 2 , 0  

7  7 , 9  2 3  2 3, 0  

8  8 , 5  2 4  2 4, 5  

9  9 , 5  2 5  2 5, 0  

1 0  1 0 , 0  2 6  2 6, 2  

1 1  1 1 , 6  2 8  2 8, 0  

1 2  1 2 , 5  30  30, 0  

1 3  1 3 , 0  32  32, 0  

1 4  1 4 , 5  34  34, 2  

1 5  1 5, 0  36  36, 0  

1 6  1 6 , 0  38  38, 0  

1 7  1 7 , 0  40  40, 0  

1 8  1 8, 0  41  41 , 0  

1 9  1 9, 0  67  67, 0  

 

 

Figure C.2  – Diameter code  for non-recommended  d iameters  

C.3.2. 1 .3  Method  for assign ing  the  height  code  

Th e h ei g h t cod e  i s  th e  n u m ber,  d en oted  b y th e  i n teg er of th e  m axi m u m  h ei g h t of th e  battery,  
expressed  i n  ten th s  of a  m i l l i m etre  (e. g .  3 , 2  m m  m axi m u m  h ei g h t i s  d en oted  32).  

Th e  m axi m u m  h ei g h t i s  speci fi ed  as  fo l l ows:  

a)  for fl at  con tact term i n al s ,  th e  m axi m u m  h ei g h t i s  th e  overal l  h ei g h t  i n cl u d i n g  th e  term i n al s;  

b)  for a l l  oth er types  of term i n al s,  th e  m axi m u m  h ei g h t i s  th e  m axi m u m  overal l  h e i g h t  
excl u d i n g  th e  term i n al s  ( i . e .  sh ou l d er-to-sh ou l d er) .  

IEC 

M a xi m u m  d i am eter (m m )  
( i n te g e r)  

Decimal  part of 
maximum  d iameter  Code “C”  

0, 0  
0, 1  
0, 2  
0, 3  
0, 4  
0, 5  
0, 6  
0, 7  
0, 8  
0, 9  

A  
B  
C  
D  
E  
G  
H  
J  
K  
L  

XX  C  
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I f th e  h ei g h t i n  h u n d red th s  of a  m i l l i m etre  n eed s  to  be  speci fi ed ,  th e  h u n d red th  of a  m i l l i m etre  
m ay be  d en oted  b y a  cod e  accord i n g  to  F i g u re  C. 3 .  

 

N OTE  Th e  h u n d red th s  of a  m i l l i m etre  cod e  i s  on l y u sed  wh e n  n e ed e d .  

E XAM PLE  1  LR1 1 54:  A batte ry con s i sti n g  of a  rou n d  cel l  or s tri n g  i n  p aral l e l  wi th  a  m axi m u m  d i am eter of 1 1 , 6  
m m  (Tabl e  C. 4 ),  an d  a  m a xi m u m  h ei g h t  of 5 , 4  m m ,  of th e  zi n c-al kal i  m etal  h yd roxi d e-m an g a n ese  d i oxi d e  s ystem .  

E XAM P LE  2  LR2 7A1 1 6:  A battery con si sti n g  of a  rou n d  cel l  or s tri n g  i n  p aral l e l  wi th  a  m axi m u m  d i am eter of 27  
m m  (F i g u re  C. 2 )  an d  a  m axi m u m  h ei g h t  of 1 1 , 6  m m ,  of th e  zi n c-al kal i  m etal  h yd roxi d e-m an g a n ese  d i oxi d e  s ys tem .  

E XAM P LE  3  LR2 6 1 6J :  A b attery con si sti n g  of a  rou n d  ce l l  or s tri n g  i n  paral l e l  wi th  a  m a xi m u m  d i am eter of 26, 2  
m m  (Tabl e  C. 4 ),  an d  a  m a xi m u m  h ei g h t  of 1 , 67  m m  (F i g u re  C. 3),  of th e  zi n c-al kal i  m etal  h yd roxi d e -m an g an ese  
d i oxi d e  system .  

Figure C.3  – Height code for denoting  the  hundredths  of a  mi l l imetre  of heigh t  

C.3.2.2  Round  batteries  with  d iameter and/or height over or equal  to  1 00  mm  

C.3.2.2 .1  General  

Th e d esi g n ati on  for rou n d  batteri es  wi th  a  d i am eter an d /or h e i g h t ≥  1 0 0  m m  i s  as  sh own  i n  
F i g u re  C. 4 .  

IEC 

M a xi m u m  h ei g h t  
(ten th s  of a  m i l l i m etre)  

Decimal  part of height  

m m  
Code “C”  

0, 00  
0, 01  
0, 02  
0, 03  
0, 04  
0, 05  
0, 06  
0, 07  
0, 08  
0, 09  

A  
B  
C  
D  
E  
G  
H  
J  
K  
L  

C  
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N OTE  1  Th e  n u m ber of cel l s  or s tri n g s  i n  p aral l e l  i s  n ot  i d e n ti fi ed .  

N OTE  2  M od i fi e rs  are  i n cl u d ed  to  d esi g n ate  for e xam pl e  speci fi c  term i n al  arran g em en t,  l oad  cap abi l i ty an d  
fu rth er speci al  ch a racte ri s ti cs.  

Figure C.4 – Designation  system  for round  batteries:  

d1  ≥  1 00  mm;  height  h1  ≥  1 00  mm  

C.3.2.2 .2  Method  for assign ing  the  d iameter code  

Th e d i am eter cod e  i s  d eri ved  from  th e  m axi m u m  d i am eter.  

Th e  d i am eter cod e  n u m ber i s  th e  i n teg er of th e  m axi m u m  d i am eter of th e  battery expressed  i n  
m i l l i m etres.  

C.3.2.2 .3  Method  for assign ing  the  height  code  

Th e  h ei g h t  cod e  i s  th e  n u m ber d en oti n g  th e  i n teg er of th e  m axi m u m  h ei g h t  of th e  battery,  
expressed  i n  m i l l i m etres.  

Th e  m axi m u m  h ei g h t  i s  speci fi ed  as  fol l ows:  

a)  for fl at  con tact  term i n al s  (e. g .  batteri es  accord i n g  to  F i g u res  1 ,  7 ,  8  an d  9  of I EC  60 086-
2:−) ,  th e  m axi m u m  h ei g h t  i s  th e  overal l  h e i g h t i n cl u d i n g  th e  term i n al s ;  

b)  for a l l  oth er types  of term i n al s,  th e  m axi m u m  h ei g h t i s  th e  m axi m al  overa l l  h e i g h t 
excl u d i n g  th e  term i n al s  ( i . e .  sh ou l d er-to-sh ou l d er) .  

E XAM PLE  5 R1 84/1 77:  A rou n d  batte ry con si sti n g  of fi ve  cel l s  or s tri n g s  i n  p ara l l e l  of th e  zi n c-am m on i u m  ch l ori d e,  
zi n c ch l ori d e -m an g a n ese  d i oxi d e  system ,  con n ected  i n  se ri e s,  h avi n g  a  d i am eter of 1 84, 0  m m  an d  a  s h ou l d er-to-
sh ou l d er m a xi m u m  h ei g h t  of 1 77, 0  m m .  

C.3.3  Non-round  batteries  

C.3.3. 1  General  

Th e d es i g n ati on  s ystem  for n on -rou n d  batteri es  i s  as  fol l ows:  

An  i m ag i n ary cyl i n d ri cal  en vel ope  i s  d rawn ,  en com passi n g  th e  su rface  from  wh i ch  th e  
term i n al s  fi rst  em erg e  from  th e  battery case.  

U si n g  th e  m axi m u m  d i m en si on s  of l en g th  ( l)  an d  wi d th  (w) ,  th e  d i ag on al  i s  ca l cu l ated ,  wh i ch  i s  

a l so  th e  d i am eter of th e  i m ag i n ary cyl i n d er.  

IEC 

/ R 

Modifiers 
 (see NOTE 2) 

Integer of maximum height 
 in  mi l l imetres 

“/” separating diameter and 
  height code 

I nteger of maximum diameter 
 in  mi l l imetres 

Code denoting shape 
 (R = round) 

Letter denoting 
 electrochemical   

 system  
(refer to Table 1 ) 

Number of cel ls or  
 paral lel  strings   

in  series 
 (see NOTE 1 ) 
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For th e  d esi g n ati on ,  th e  i n teg er of th e  d i am eter of th e  cyl i n d er i n  m i l l i m etres  an d  th e  i n teg er 
of th e  m axi m u m  h ei g h t of th e  battery i n  m i l l i m etres  i s  appl i ed .  

Th e  m axi m u m  h ei g h t i s  speci fi ed  as  fo l l ows:  

a)  for fl at  con tact term i n al s ,  th e  m axi m u m  h ei g h t i s  th e  overal l  h ei g h t  i n cl u d i n g  th e  term i n al s;  

b)  for a l l  oth er types  of term i n al s,  th e  m axi m u m  h ei g h t i s  th e  m axi m u m  overal l  h e i g h t  
excl u d i n g  th e  term i n al s  ( i . e .  sh ou l d er-to-sh ou l d er) .  

N OTE  I n  th e  e ven t  th e re  are  two or m ore  te rm i n al s  em erg i n g  from  d i fferen t  s u rfaces,  th e  on e  wi th  th e  h i g h es t  
vol ta g e  app l i es.  

C.3.3.2  Non-round  batteries  with  d imensions  <  1 00  mm  

Th e d es i g n ati on  for n on -rou n d  batteri es  wi th  d i m en si on s  <  1 00  m m  i s  as  sh own  i n  F i g u re  C. 5.  

 

N OTE  1  Th e  n u m ber of cel l s  or s tri n g s  i n  p aral l e l  i s  n ot  i d e n ti fi ed .  

N OTE  2  M od i fi ers  a re  i n cl u d ed  to  d esi g n ate  for e xam pl e  s peci fi c  term i n al  a rran g em en t,  l oad  an d  fu rth er sp eci al  
ch aracte ri sti cs.  

N OTE  3  I n  case  th e  h ei g h t  n e ed s  to  be  d i scri m i n ate d  i n  ten th s  of a  m i l l i m etre,  th e  l etter cod e  sh own  i n  F i g u re  C. 7  
appl i es.  

E XAM PLE  6 LP31 46:  A batte ry con si s ti n g  of s i x cel l s  or s tri n g s  i n  p aral l e l  of th e  zi n c-al kal i  m etal  h yd roxi d e -
m an g an ese  d i oxi d e  s ystem ,  con n ecte d  i n  seri es  wi th  a  m axi m u m  l en g th  of 2 6, 5  m m ,  a  m axi m u m  wi d th  of 1 7, 5  m m ,  
an d  a  m axi m u m  h ei g h t  of 46, 4  m m .   Th e  i n teg er of th e  d i am eter of th i s  su rface  ( l an d  w)  i s  cal cu l ate d  accord i n g  to:  

22   wl + =  3 1 , 8  m m ;  i n teg er =  31  

Figure C.5 – Designation  system  for non-round  batteries,  d imensions  <  1 00  mm  

C.3.3.3  Non-round  batteries  wi th  d imensions  ≥  1 00  mm  

Th e  d es i g n ati on  for n on -rou n d  batteri es  wi th  d i m en si on s  ≥  1 0 0  m m  i s  as  sh own  i n  F i g u re  C. 6.  

IEC 

   P   

Modifiers 
 (see NOTE 2) 

I nteger of the maximum height 
 of the battery expressed   

 in  mi l l imetres 

I nteger of the diameter expressed in  mil l imetres 
(see NOTE 3) of the cyl indrical  envelope 
encompassing the maximum length and   

width  dimensions of the surface from  
which  the terminals first emerge  

Code denoting shape 
 (P = non-round) 

Letter denoting electrochemical  
 system  

(refer to Table 1 ) 

Number of cel ls  
or paral lel  strings  

in  series  
(see NOTE 1 ) 
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N OTE  1  Th e  n u m ber of cel l s  or s tri n g s  i n  p aral l e l  i s  n ot  i d e n ti fi ed .  

N OTE  2  M od i fi ers  a re  i n cl u d ed  to  d esi g n ate  for e xam pl e  s peci fi c  term i n al  a rran g em en t,  l oad  an d  fu rth er sp eci al  
ch aracte ri sti cs.  

N OTE  3  I n  case  th e  h ei g h t  n e ed s  to  be  d i s cri m i n ate d  i n  ten th s  of a  m i l l i m etre,  th e  l etter cod e  s h own  i n  F i g u re  C. 7  
appl i es .  

E XAM PLE  6P 2 22 /1 6 2 :  A battery con s i sti n g  of s i x cel l s  or s tri n g s  i n  p aral l e l  of th e  zi n c-a m m on i u m  ch l ori d e,  zi n c  
ch l ori d e -m an g a n es e  d i oxi d e  s ystem ,  con n ected  i n  se ri es ,  wi th  a  m a xi m u m  l en g th  of 1 9 2  m m ,  a  m axi m u m  wi d th  of 
1 1 3  m m ,  an d  a  m axi m u m  h ei g h t  of 1 62  m m .  

Figure C.6  – Designation  system  for non-round  batteries,  d imensions  ≥  1 00  mm   

 

IEC 

  /  P   

Modifiers 
 (see NOTE 2) 

Integer of the maximum height 
 of the battery expressed  

 in  mil l imetres (see NOTE 3) 

Symbol  separating  the length/width   
and  height codes 

Integer of the diameter expressed in  mi ll imetres 
(see NOTE 3) of the cyl indrical  envelope encompassing  

the maximum length and  width  dimensions of the surface 
from which  the terminals first emerge 

Code denoting shape 
 (P = non-round) 

Letter denoting  
 electrochemical  system 

 (refer to Table 1 ) 

Number of cel ls  
 or paral lel  strings 

 in  series 
 (see NOTE 1 ) 
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N OTE  Th e  te n th s  of a  m i l l i m etre  cod e  i s  on l y u s ed  wh en  n ee d ed .  

Figure C.7  – Height code for d iscrimination  per tenth  of a  mi l l imetre  

C.3.4  Ambigu i ty 

I n  th e  u n l ike l y even t th at two  or m ore  batteri es  wou l d  h ave  th e  sam e d i am eter of th e  
en com passi n g  cyl i n d er an d  th e  sam e h ei g h t,  th e  secon d  on e  wi l l  be  d es i g n ated  wi th  th e  sam e 
d es i g n ati on  exten d ed  wi th  “–1 ” .  

IEC 

M a xi m u m  h ei g h t  
i n  m i l l i m etres  ( i n teg er)  

Decimal  part of height  

m m  
Code  

0, 0  
0, 1  
0, 2  
0, 3  
0, 4  
0, 5  
0, 6  
0, 7  
0, 8  
0, 9  

A  
B  
C  
D  
E  
G  
H  
J  
K  
L  

C  
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Table  C .5 – Physical  designation  and  d imensions  of round  cel ls  and  batteries  
based  on  Clause  C .2   

Dimensions in  millimetres 

Physical  
designation   

Maximum  battery d imensions  

Diameter  Height  
R77 2  7, 9  7 , 2  

R1 0 2 5  1 0, 0  2 , 5  

R1 2 1 6  1 2 , 5  1 , 6  

R1 2 2 0  1 2 , 5  2 , 0  

R1 2 2 5  1 2 , 5  2 , 5  

R1 6 1 6  1 6, 0  1 , 6  

R1 6 2 0  1 6, 0  2 , 0  

R20 1 2  2 0, 0  1 , 2  

R20 1 6  2 0, 0  1 , 6  

R20 2 0  2 0, 0  2 , 0  

R20 2 5  2 0, 0  2 , 5  

R20 32  2 0, 0  3 , 2  

R23 2 0  2 3, 0  2 , 0  

R23 2 5  2 3, 0  2 , 5  

R23 30  2 3, 0  3 , 0  

R23 54  2 3, 0  5 , 4  

R24 2 0  2 4, 5  2 , 0  

R24 2 5  2 4, 5  2 , 5  

R24 30  2 4, 5  3 , 0  

R24 50  2 4, 5  5 , 0  

R30 32  30, 0  3 , 2  

R1 1 1 0 8  1 1 , 6  1 0 , 8  

2 R1 32 52  1 3, 0  25, 2  

R1 2 A604  1 2 , 0  60, 4  

R1 4 2 5 0  1 4, 5  25, 0  

R1 5H 2 70  1 5, 6  27, 0  

R1 7 33 5  1 7, 0  33, 5  

R1 7 34 5  1 7, 0  34, 5  

R1 7 45 0  1 7, 0  45, 0  

N OTE  Th e  com pl ete  d i m en s i on s  of th ese  b atte ri es  a re  g i ven  
i n  I E C 60 086 -2  an d  I E C 60 086 -3.  

 

Table  C .6  – Physical  designation  and  d imensions  of non-round  
batteries  based  on  C lause  C.2   

Dimensions in  millimetres 

Physical  
designation  

Designation  
(orig inal )  

Maximum  battery d imensions  

Length  Width  Height  

2P 384 5  

2P 403 6  

2 R5  

R-P 2  

34, 0  

35, 0  

1 7, 0  

1 9, 5  

45, 0  

36, 0  

N OTE  1  Th e  actu a l  u s e d  d e si g n ati on  of th es e  batte ri es  i s  2R5  an d  R-P 2  s i n ce  th ese  batte ri es  were  
a l read y recog n i zed  u n d er th es e  n u m bers  b efore  th e y were  stan d ard i zed .  

N OTE  2  Th e  com pl ete  d i m en si on s  of th ese  b atteri es  are  g i ven  i n  I E C 600 86 -2 .  
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Annex D  
(i n form ati ve)  

 
Standard  discharge  voltage Us  –  

Defini tion  and  method  of determination  

D.1  Defin i tion  

Th e stan d ard  d i sch arg e  vol tag e  Us  i s  typi cal  for a  g i ven  e l ectroch em i cal  s ystem .  I t  i s  a  u n i q u e  
vol tag e  i n  th at i t  i s  i n d epen d en t of both  th e  s i ze  an d  th e  i n tern al  con stru cti on  of th e  battery.  I t  
on l y d epen d s  on  i ts  ch arg e-tran sfer reacti on .  Th e  stan d ard  d i sch arg e  vol tag e  Us  i s  d efi n ed  b y 

E q u ati on  (D. 1 ) .  

 s
s

s
s R

t

C
U ×=  (D. 1 )  

wh ere  

Us  i s  th e  stan d ard  d i sch arg e  vol tag e;  

Cs  i s  th e  stan d ard  d i sch arg e  capaci ty;  

ts  i s  th e  stan d ard  d i sch arg e  ti m e;  

Rs  i s  th e  stan d ard  d i sch arg e  res i stor.  

D.2  Determination  

D.2. 1  General  considerations:  the  C/R-plot  

Th e d eterm i n ati on  of th e  d i sch arg e  vol tag e  Ud  i s  accom pl i sh ed  vi a  a  C/R-pl ot (wh ere  C i s  th e  
d i sch arg e  capaci ty of a  battery;  R i s  th e  d i sch arg e  res i stan ce).  F or i l l u strati on ,  see  F i g u re  D. 1 ,  
wh i ch  sh ows  a  sch em ati c  pl ot of d i sch arg e  capaci ty C  versu s  d i sch arg e  res i stor Rd

4  i n  
n orm al i zed  presen tati on ,  i . e.  C(Rd ) /Cp  i s  p l otted  as  a  fu n cti on  of Rd .  F or l ow  Rd -val u es,  l ow 
C(Rd )-val u es  are  obta i n ed  an d  vi ce  versa.  On  th e  g rad u al  i n crease  of Rd ,  d i sch arg e  capaci ty 
C(Rd )  a l so  i n creases  u n ti l  fi n a l l y a  p l ateau  i s  establ i sh ed  an d  C(Rd )  becom es  con stan t 5:  

 Cp  =  con stan t  (D. 2)  

wh i ch  m ean s  C(Rd )/Cp  =  1  as  i n d i cated  b y th e  h ori zon tal  l i n e  i n  F i g u re  D . 1 .  I t  fu rth er sh ows  

th at capaci ty C  =  f(Rd )  i s  d epen d en t on  th e  cu t-off vol tag e  Uc:  th e  h i g h er i ts  va l u e,  th e  l arg er 

i s  fracti on  ∆C  th at can n ot  be  real i sed  d u ri n g  d i sch arg e.  

N OTE  U n d er pl ateau  con d i ti on s ,  capaci ty C  i s  i n d epe n d en t of Rd .  

Th e d i sch arg e  vol tag e  Ud  i s  d eterm i n ed  b y E q u ati on  (D. 3) .  

 d
d

d
d R

t

C
U ×=  (D . 3)  

_____________ 

4  S u bscri pt  d  d i fferen ti ates  th i s  res i stan ce  from  Rs ;  see  E q u ati on  (D. 1 ).  

5  For very l on g  peri od s  of d i sch arg e  t i m e  Cp  m ay d ecre ase  d u e  to  th e  batte ry’ s  i n tern al  se l f-d i sch arg e.  Th i s  
m ay be  n oti ce abl e  for batte ri es  h avi n g  a  h i g h  sel f-d i sch a rg e,  for e xam pl e  1 0  %  pe r m on th  or above.  
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Figure D. 1  – Normal ized  C/R-plot  (schematic)   

Th e  q u oti en t Cd  /td  of Eq u ati on  (D . 3)  represen ts  th e  averag e  cu rren t i(avg )  wh en  d i sch arg i n g  

th e  battery th rou g h  d i sch arg e  res i stor  Rd  for a  g i ven  cu t-off vol tag e  Uc =  con stan t.  Th i s  

re l ati on  m a y be  wri tten  as:  

 Cd  =  i(avg )  ×  td  (D. 4)  

For Rd  =  Rs  (stan d ard  d i sch arg e  resi stor)  Eq u ati on  (D. 3)  ch an g es  to  th e  E q u ati on  (D . 1 ),  an d  

con seq u en tl y E q u ati on  (D. 4)  ch an g es  to:  

 Cs  =  i(avg )  ×  ts  (D. 5)  

Th e  d eterm i n ati on  of i(avg )  an d  ts  i s  accom pl i sh ed  accord i n g  to  th e  m eth od  d escri bed  i n  D . 2 . 3  

an d  i l l u strated  b y F i g u re  D. 2.  

D.2.2  Determination  of the  standard  d ischarge  resistor Rs  

Th e  d eterm i n ati on  of Us  i s  best ach i eved  b y th at d i sch arg e  res i stor Rd ,  th at  yi e l d s  1 0 0  %  
capaci ty real i zati on .  Th e  ti m e  to  perform  th i s  d i sch arg e  m a y be  of l on g  d u rati on .  To  red u ce  
th i s  t i m e,  a  g ood  approxi m ati on  for Us  i s  ach i eved  b y E q u ati on  (D . 6).  

 Cs(Rs)  =  0 , 98  Cp  (D. 6)  

Th i s  m ean s  th at 98  %  capaci ty real i zati on  i s  con s i d ered  to  be  of su ffi ci en t accu racy for th e  
d eterm i n ati on  of th e  stan d ard  d i sch arg e  vol tag e  Us .  Th i s  i s  ach i eved  wh en  d i sch arg i n g  th e  
battery th rou g h  th e  s tan d ard  d i sch arg e  res i stor Rs .  I ts  factor 0, 98  or above  i s  n ot d eci s i ve,  

becau se  Us  rem ai n s  practi cal l y con stan t for Rs  ≤  Rd .  U n d er th i s  con d i ti on ,  th e  exact real i zati on  

of a  98  %  capaci ty real i zati on  i s  n ot  cru ci a l .  

IEC 

1 ,0 

0, 98 

0,5 

0 

C
(R

)/
C

p
 

C = ƒ(Rd) 

C(R) =  Cp = constant 98 % 

Rd  (0,5) 

Uc  =  0 V ∆
C

 

Rs   Rd   

Capacity plateau:  dC/dR  =  0 

Cut-off voltage:  Uc =  constant 
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D.2.3  Determination  of the  standard  d ischarge  capacity Cs  and  standard  d ischarge 
time ts  

For i l l u strati on  refer to  F i g u re  D . 2 ,  wh i ch  represen ts  a  sch em ati c  d i sch arg e  cu rve  of a  battery.  

F i g u re  D . 2  ad d resses  areas  A1  bel ow an d  A2  above th e  d i sch arg e  cu rve.  U n d er  

 A1  =  A2  (D. 7)  

th e  averag e  d i sch arg e  cu rren t i(avg )  i s  obta i n ed .  Th e  con d i ti on  d escri bed  b y E q u ati on  (D. 7)  

d oes  n ot n ecessari l y ad d ress  th e  m i d -poi n t  of d i sch arg e,  as  i n d i cated  i n  F i g u re  D . 2 .  Th e  ti m e  

of d i sch arg e  td  i s  d eterm i n ed  from  th e  cross-over poi n t  for U(R , t)  =  Uc .  Th e  d i sch arg e  capaci ty 

i s  obtai n ed  from  Eq u ati on  (D. 8) .  

 Cd  =  i(avg )  ×  td  (D. 8)  

Th e  s tan d ard  capaci ty Cs  i s  obtai n ed  for Rd  =  Rs ,  ch an g i n g  E q u ati on  (D . 8)  to  E q u ati on  (D. 9) .  

 Cs  =  i(avg )  ×  ts  (D. 9)  

a  m eth od  wh i ch  perm i ts  th e  experi m en tal  d eterm i n ati on  of th e  stan d ard  d i sch arg e  capaci ty Cs  

an d  th e  stan d ard  d i sch arg e  ti m e ts ,  n eed ed  for d eterm i n ati on  of th e  stan d ard  d i sch arg e  
vol tag e  Us  (see  E q u ati on  (D . 1 )) .  

 

Figure  D.2  – Standard  d ischarge  vol tage  (schematic)  

D.3  Experimental  condi tions  to  be  observed  and  test resul ts  

For th e  experi m en ta l  d eterm i n ati on  of th e  C/R-pl ot,  1 0  i n d i vi d u al  d i sch arg e  resu l ts  are  

recom m en d ed ,  each  on e  bei n g  th e  averag e  of n i n e  batteri es;  th ese  d ata  are  to  be  even l y 
d i stri bu ted  over th e  expected  ran g e  of th e  C/R-pl ot.  I t  i s  recom m en d ed  to  take  th e  fi rst  
d i sch arg e  va l u e  at  approxi m atel y 0 , 5  Cp  as  i n d i cated  i n  F i g u re  D. 1 .  Th e  l ast experi m en tal  

va l u e  sh ou l d  be  taken  at  approxi m atel y Rd  ≈  2  ×  Rs .  Th e  d ata  g ath ered  m ay th en  be  
g raph i cal l y presen ted  i n  th e  form  of a  C/R-pl ot accord i n g  to  F i g u re  D . 1 .  From  th i s  pl ot th e  Rd -
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val u e  i s  to  be  d eterm i n ed  l ead i n g  to  approxi m atel y 98  %  Cp .  Th e  s tan d ard  d i sch arg e  vol tag e  
Us  yi el d i n g  a  98  %  capaci ty real i zati on  sh ou l d  d evi ate  b y l ess  th an  –50  m V from  th at  va l u e  
yi e l d i n g  a  1 00  %  capaci ty rea l i zati on .  D i fferen ces  wi th i n  th i s  m V ran g e  wi l l  on l y be  cau sed  b y 
th e  ch arg e-tran sfer reacti on  cau sed  b y th e  s ystem  u n d er i n vesti g ati on .  

When  d eterm i n i n g  Cs  an d  ts  accord i n g  to  D . 2 . 3,  th e  fol l owi n g  cu t-off vol tag es  are  to  be  

em pl oyed  i n  accord an ce wi th  I EC 600 86-2:  

 Vol tag e  ran ge  1 :  Uc =  0 , 9  V Vol tag e  ran g e  2 :  Uc =  2 , 0  V  

Th e  experi m en tal l y d eterm i n ed  stan d ard  d i sch arg e  vol tag es  Us  (SD V)  sh own  i n  Tabl e  D . 1  are  

on l y g i ven  to  perm i t  th e  i n terested  expert to  ch eck i ts  reprod u ci bi l i ty.  

Table  D . 1  – Standard  d ischarge vol tage  by system   

System  
l etter 

N o l ette r C  E  F  L  S  W Y Z  

U
s
(SDV)  V 1 , 30  2 , 90  3, 50  1 , 48  1 , 30  1 , 55  2 , 8  3 , 5  1 , 56  

 

Th e d eterm i n ati on  of Us  for s ystem s  A,  B ,  G  an d  P  i s  u n d er con s i d erati on .  S ystem  P  i s  a  
speci a l  case,  becau se  i ts  Us  val u e  d epen d s  on  th e  type  of cata l yst  for oxyg en  red u cti on .  

S i n ce  s ystem  P  i s  an  open  s ystem  to  a i r,  th e  en vi ron m en tal  h u m i d i ty as  wel l  as  th e  p i ck-u p  of 
CO2  after th e  acti vati on  of th e  s ystem ,  i s  of ad d i ti on al  i n fl u en ce.  F or s ystem  P,  Us  va l u es  of 

u p  to  1 , 3 7  V m ay be  observed .  
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Annex E  
(i n form ati ve)  

 
Preparation  of standard  methods  of measuring  

performance (SMMP)  of consumer goods  

N OTE  Th i s  an n e x h as  bee n  d eri ve d  from  I S O/I E C G u i d e  36: 1 98 2,  P re pa rati on  of s tan d a rd  m eth od s  of m easu ri n g  
perform an ce  (S M M P )  of con su m er g ood s  (wi th d ra wn  1 9 98 ).  

E.1  General  

I n form ati on  u sefu l  to  con su m ers  on  th e  perform an ce  of con su m er g ood s  n eed s  to  be  based  
on  reprod u ci b l e  stan d ard  m eth od s  of m easu ri n g  perform an ce ( i . e.  test m eth od s  th at  l ead  to  
resu l ts  h avi n g  a  cl ear re l ati on sh i p  to  th e  perform an ce of a  prod u ct i n  practi ca l  u se  an d  th at 
are  to  be  u sed  as  a  bas i s  for i n form ati on  to  con su m ers  abou t  th e  perform an ce  ch aracteri sti cs  
of th e  prod u ct) .  

As  far as  possi bl e,  speci fi ed  tests  sh ou l d  take  i n to  accou n t  l i m i tati on s  i n  test  eq u i pm en t,  
m on e y an d  ti m e.  

E.2  Performance characteristics  

Th e fi rst  step  i n  th e  preparati on  of a  SM M P i s  to  establ i sh  as  com pl ete  a  l i s t as  poss i b l e  of th e  
ch aracteri sti cs  th at  are  re l evan t  i n  th e  sen se  d i scu ssed  i n  C l au se  E . 1 .  

N OTE  On ce  su ch  a  l i s t  h as  b een  d ra wn  u p,  con si d e rati on  can  b e  g i ve n  to  sel ecti n g  th os e  attri b u tes  of a  prod u ct  
th at  are  m os t i m portan t  to  con su m ers  m aki n g  pu rch ase  d eci s i on s.  

E.3  Cri teria  for the  development of test methods  

A test m eth od  sh ou l d  be  g i ven  for each  of th e  perform an ce  ch aracteri sti cs  l i s ted .  Th e  
fol l owi n g  poi n ts  sh ou l d  be  taken  i n to  con si d erati on :  

a)  th e  test  m eth od s  sh ou l d  be  d efi n ed  i n  su ch  a  wa y th at th e  test  resu l ts  correspon d  as  
cl osel y as  possi b l e  to  th e  perform an ce resu l ts  as  experi en ced  b y con su m ers  wh en  u s i n g  
th e  prod u ct i n  practi ce;  

b)  i t  i s  essen ti a l  th at th e  test m eth od s  are  obj ecti ve  an d  g i ve  m ean i n g fu l  an d  reprod u ci b l e  
resu l ts;  

c)  d etai l s  of th e  test  m eth od s  sh ou l d  be  d efi n ed  wi th  a  vi ew to  opti m u m  u sefu l n ess  to  th e  
con su m er,  taki n g  i n to  accou n t th e  rati o  between  th e  val u e  of th e  prod u ct an d  th e  
expen ses  i n vol ved  i n  perform i n g  th e  tests;  

d )  wh ere  u se  h as  to  be  m ad e  of accel erated  test proced u res,  or of m eth od s  th at  h ave  on l y 
an  i n d i rect re l ati on sh i p  to  th e  practi ca l  u se  of th e  prod u ct,  th e  tech n i cal  com m i ttee  sh ou l d  
provi d e  th e  n ecessary g u i d an ce  for correct  i n terpretati on  of test resu l ts  i n  rel ati on  to  
n orm al  u se  of th e  prod u ct.  
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Annex F  
(i n form ati ve)  

 
Calculation  method  for the  specified  value of min imum average duration  

Th e cal cu l ati on  m eth od  for th e  speci fi ed  val u e  of m i n i m u m  averag e d u rati on  sh al l  be  carri ed  
ou t as  fol l ows:  

a)  Prepare  m i n i m u m  1 0  weeks'  d ata  of d u rati on  val u es  wh i ch  are  ran d om l y se l ected .  

b)  Cal cu l ate  averag e  x  of d u rati on  val u es  ×  of e i g h t sam pl es  from  each  popu l ati on .  

Rem ark:  I f som e val u es  are  ou t  of 3  σ  of th at  popu l ati on ,  e l i m i n ate  th ese  val u es  from  th e  

cal cu l ati on  of x .  

c)  Cal cu l ate  th e  averag e  x  of th e  above averag e  val u es  x  of each  popu l ati on  an d  a l so  
x

σ .  

d )  M i n i m u m  averag e  d u rati on  val u e  to  be  provi d ed  b y each  cou n try:  

A:  x  –  3  
x

σ  

B :  x  ×  0 , 85  

Cal cu l ate  both  A an d  B ;  d efi n e  th e  l arg er va l u e  of th e  above  two  as  i ts  m i n i m u m  averag e  
d u rati on .  
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Annex G  
(n orm ati ve)  

 
Code of practice  for packaging,  shipment,  storage,  

use  and  d isposal  of primary batteries  

G.1  General  

Th e g reatest sati sfacti on  to  th e  u ser of pri m ary batteri es  resu l ts  from  a  com bi n ati on  of g ood  
practi ces  d u ri n g  m an u factu re,  d i s tri bu ti on  an d  u se.  

Th e  pu rpose  of th i s  cod e  i s  to  d escri be  th ese  g ood  practi ces  i n  g en eral  term s.  I t  takes  th e  
form  of ad vi ce  to  battery m an u factu rers,  d i stri bu tors  an d  u sers.  

G.2  Packaging  

Th e  packag i n g  sh al l  be  ad eq u ate  to  avoi d  m ech an i cal  d am ag e  d u ri n g  tran sport,  h an d l i n g  an d  
stacki n g .  Th e  m ateri a l s  an d  pack d esi g n  sh al l  be  ch osen  so  as  to  preven t th e  d evel opm en t of 
u n i n ten ti on al  e l ectri cal  con d u cti on ,  corrosi on  of th e  term i n al s  an d  i n g ress  of m oi stu re.  

G.3 Transport and  handl ing  

Sh ock an d  vi brati on  sh al l  be  kept to  a  m i n i m u m .  For i n stan ce,  boxes  sh ou l d  n ot be  th rown  off 
tru cks,  s l am m ed  i n to  posi ti on  or p i l ed  so  h i g h  as  to  overl oad  battery con tai n ers  bel ow.  
Protecti on  from  i n cl em en t weath er sh ou l d  be  provi d ed .  

G.4 Storage and  stock rotation  

Th e storag e  area  sh ou l d  be  cl ean ,  cool ,  d ry,  ven ti l ated  an d  weath erproof.  

For n orm al  storag e,  th e  tem peratu re  sh ou l d  be  between  +1 0  ° C  an d  +2 5  ° C  an d  n ever exceed  

+30  ° C.  Extrem es  of h u m i d i ty (over 95  %  RH  an d  be l ow 40  %  RH )  for su sta i n ed  peri od s  
sh ou l d  be  avoi d ed  s i n ce  th e y are  d etri m en tal  to  both  batteri es  an d  packag i n g .  B atteri es  
sh ou l d  th erefore  n ot be  s tored  n ext to  rad i ators  or boi l ers,  n or i n  d i rect su n l i g h t.  

Al th ou g h  th e  storag e  l i fe  of batteri es  at  room  tem peratu re  i s  g ood ,  storag e  i s  i m proved  

at  l ower tem peratu res  (e. g .  i n  col d  room s  –1 0  ° C  to  +1 0  ° C  or i n  d eep-freeze  con d i ti on s  bel ow 
–1 0  ° C),  provi d i n g  speci a l  precau ti on s  are  taken .  Th e  batteri es  sh al l  be  en cl osed  i n  speci a l  
protecti ve  packag i n g  (su ch  as  seal ed  p l asti c bag s  or vari an ts)  wh i ch  sh ou l d  be  retai n ed  to  
protect  th em  from  con d en sati on  d u ri n g  th e  ti m e th e y are  warm i n g  to  am bi en t  tem peratu re.  
Accel erated  warm i n g  i s  d etri m en ta l .  

Batteri es  wh i ch  h ave  been  col d -stored  sh ou l d  be  pu t  i n to  u se  as  soon  as  possi b l e  after retu rn  
to  am bi en t  tem peratu re.  

Batteri es  m a y be  stored ,  fi tted  i n  eq u i pm en t or packag es  i f d eterm i n ed  su i tabl e  b y th e  battery 
m an u factu rer.  

Th e  h ei g h t  to  wh i ch  batteri es  m ay be  s tacked  i s  cl earl y d epen d en t  on  th e  s tren g th  of th e  pack.  
As  a  g en eral  g u i d e,  th i s  h ei g h t sh ou l d  n ot exceed  1 , 5  m  for card board  packs  or 3  m  for 
wood en  cases.  
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Th e  above  recom m en d ati on s  are  eq u al l y val i d  for storag e  con d i ti on s  d u ri n g  prol on g ed  tran si t.  
Th u s,  batteri es  sh al l  be  stowed  awa y from  sh i p  en g i n es  an d  n ot l eft  for l on g  peri od s  i n  
u n ven ti l ated  m etal  box cars  (con ta i n ers)  d u ri n g  su m m er.  

Batteri es  sh al l  be  d i spatch ed  prom ptl y after m an u factu re  an d  i n  rotati on  to  d i stri bu ti on  cen tres  
an d  on  to  th e  u sers.  I n  ord er th at s tock rotati on  (fi rst i n ,  fi rst  ou t)  can  be  practi sed ,  s torag e  
areas  an d  d i sp l a ys  sh al l  be  properl y d es i g n ed  an d  packs  ad eq u atel y m arked .  

G.5 Displays  at sales  points  

When  batteri es  are  u n packed ,  care  sh ou l d  be  taken  to  avoi d  ph ys i cal  d am ag e  an d  e l ectri cal  
con tact.  F or exam pl e,  th e y sh ou l d  n ot  be  j u m bl ed  tog eth er.  

Batteri es  i n ten d ed  for sa l e  sh ou l d  n ot be  d i spl a yed  for l on g  peri od s  i n  wi n d ows  exposed  to  
d i rect su n l i g h t.  

Th e  battery m an u factu rer sh ou l d  provi d e  su ffi ci en t i n form ati on  to  en abl e  th e  retai l er to  sel ect 
th e  correct battery for th e  u ser's  appl i cati on .  Th i s  i s  especi a l l y i m portan t wh en  su ppl yi n g  th e  
fi rst batteri es  for n ewl y pu rch ased  eq u i pm en t.  

Test m eters  d o  n ot provi d e  re l i abl e  com pari son  of th e  servi ce  to  be  expected  from  g ood  
batteri es  of d i fferen t g rad es  an d  m an u factu re.  Th ey d o,  h owever,  d etect seri ou s  fa i l u res.  

G.6 Selection,  use and  d isposal  

G.6.1  Purchase  

Th e correct s i ze  an d  g rad e  of battery m ost su i tabl e  for th e  i n ten d ed  u se  sh ou l d  be  pu rch ased .  
M an y m an u factu rers  su ppl y m ore  th an  on e  g rad e  of battery i n  an y g i ven  s i ze.  I n form ati on  on  
th e  g rad e  m ost su i ted  to  th e  appl i cati on  sh ou l d  be  avai l abl e  at th e  sal es  poi n t an d  on  th e  
eq u i pm en t.  

I n  th e  even t th at  th e  req u i red  s i ze  an d  g rad e  of battery of a  parti cu l ar bran d  i s  n ot avai l abl e ,  
th e  I E C  d esi g n ati on  for e l ectroch em i cal  s ystem  an d  s i ze  en abl es  an  a l tern ati ve  to  be  sel ected .  
Th i s  d es i g n ati on  sh ou l d  be  m arked  on  th e  battery l abel .  Th e  battery sh ou l d  a l so  cl earl y 
i n d i cate  th e  vol tag e,  n am e or trad e  m ark of th e  m an u factu rer or su ppl i er,  th e  d ate  of 
m an u factu re,  wh i ch  m ay be  i n  cod e,  or th e  expi rati on  of a  g u aran tee  peri od ,  i n  cl ear,  as  wel l  

as  th e  pol ari ty (+  an d  –).  For som e batteri es,  part  of th i s  i n form ati on  m ay b e  on  th e  packag i n g  
(see  4. 1 . 6. 2) .  

G.6.2  Instal lation  

B efore  i n serti n g  batteri es  i n to  th e  battery com partm en t of th e  eq u i pm en t,  th e  con tacts  of both  
eq u i pm en t an d  batteri es  sh ou l d  be  ch ecked  for cl ean l i n ess  an d  correct pos i ti on i n g .  I f 
n ecessary,  cl ean  wi th  a  d am p cl oth  an d  d ry before  i n serti n g .  

I t is  of extrem e im portance that batteries  are inserted  correctly with  regard  to  polari ty (+  and  –).  
Fol l ow eq u i pm en t i n stru cti on s  carefu l l y an d  u se  th e  recom m en d ed  batteri es.  F ai l u re  to  fol l ow 
th e  i n stru cti on s,  wh i ch  sh ou l d  be  avai l ab l e  wi th  th e  eq u i pm en t,  can  resu l t  i n  m al fu n cti on  an d  
d am ag e  of th e  eq u i pm en t an d /or batteri es.   

G.6.3  Use  

I t  i s  n ot  g ood  practi ce  to  u se  or l eave  eq u i pm en t exposed  to  extrem e con d i ti on s,  for exam pl e  
rad i ators ,  or cars  parked  i n  th e  su n ,  etc.  
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I t  i s  ad van tag eou s  to  rem ove batteri es  i m m ed i atel y from  eq u i pm en t wh i ch  h as  ceased  to  
fu n cti on  sati sfactori l y,  or wh en  n ot i n  u se  for a  l on g  peri od  (e. g .  cam eras,  ph otofl ash ,  etc. ) .  

Be  su re  to  swi tch  off th e  eq u i pm en t after u se.  

Store  batteri es  i n  a  cool ,  d ry p l ace  an d  ou t  of d i rect su n l i g h t.  

G.6.4  Replacement 

Repl ace  al l  batteri es  of a  set a t th e  sam e ti m e.  N ewl y pu rch ased  batteri es  sh ou l d  n ot be  
m i xed  wi th  parti a l l y exh au sted  on es.  B atteri es  of d i fferen t e l ectroch em i cal  system s,  g rad es  or 
bran d s  sh ou l d  n ot be  m i xed .  F a i l u re  to  observe  th ese  precau ti on s  m a y resu l t i n  som e 
batteri es  i n  a  set  bei n g  d ri ven  be yon d  th ei r n orm al  exh au sti on  poi n t  an d  th u s  i n crease  th e  
probabi l i ty of l eakag e.  

G.6.5  Disposal  

Pri m ary batteri es  m ay b e  d i sposed  of vi a  th e  com m u n al  refu se  arran g em en ts,  provi d ed  n o  
con trary l ocal  l eg al  req u i rem en ts  exi st.  Refer to  I EC  60 086-4  an d  I E C 600 86-5  for fu rth er 
d etai l s .   
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Bi bl i ograph y 

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

I E C  622 81 ,  Safety of primary and secondary lithium cells and batteries during transport  

I S O/I E C  G u i d e  36: 1 982 ,  Preparation of standard methods of measuring performance (SMMP)  
of consumer goods (wi th d rawn  1 998)  

I S O  2859,  Sampling Procedures for Inspection by Attributes Package  

I S O  21 747,  Statistical methods – Process performance and capability statistics for measured 
quality characteristics 
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