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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES —

Summary of research and actions limiting risks to
reversed installation of primary batteries

FOREWORD

1) The [EC{imtermatiomaEfectrotecmica CoMmMSSIon) 1S a WoTdwite orgarnization o1 stangardizatiorr comgrising all
natiopal electrotechnical committees (IEC National Committees). The object of the IEC i§ rnational
co-operation on all questions concerning standardization in the electrical and electropit\fields. To h|s enpd and in
additjon to other activities, the IEC publishes International Standards. Their preparétion i technical
comrpittees; any IEC National Committee interested in the subject dealt with ma Rreparatory
work| International, governmental and non-governmental organizations Ilalsmg wi ipate in this
prepqration. The IEC collaborates closely with the International Organi o1 [(ISO) in
accofdance with conditions determined by agreement between the two orgafjzatio

2) The [formal decisions or agreements of the IEC on technical mag ible, an
interpational consensus of opinion on the relevant subjects since €a e has repregentation
from|all interested National Committees.

3) The the form
of st qe.

4) Inor $tandards
transparently to the maX|mum extent possmle h the IEC
Stan é

5) The JEC provides no marklng procedure to for any
equif

6) Atterjtion is drawn to the possibility that some of b subject
of patent rights. The IEC shall not be held re

The mnain task of IEC 0 prepare International Standafds. In

exceptional circumstance ttee/may propose the publication of a technical

report pf one of the followin
e |type 1, of an
Inernational Sta
. reason
the Hard;

. m that
wHi art".
Techni ation to
decide orts of
type 3 dosnat’ necessarily have to be reviewed until the data they provide are considered to be

no longervalid or useful.

IEC 61955, which is a technical report of type 3, has been prepared by technical committee 35:

Primary cells and batteries.

The text of this technical report is based on the following documents:

Committee draft

Report on voting

35/1030/CDV

35/1045/RVC

Full information on the voting for the approval of this technical report can be found in the report
on voting indicated in the above table.

A bilingual version of this report may be issued at a later date.
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PRIMARY BATTERIES —

Summary of research and actions limiting risks to
reversed installation of primary batteries

1 Scope

This technical report provides information relevant to the safe design of batteries and battery
powered devices together with appropriate cautionary advice to consumers. This report is
primarily intended to be used by

- battlery manufacturers;

- equ
— des

— standard writers;
— conpumer organizations;

— chaJger manufacturers.

This report may also be of assistance to
— educational authorities;

s;

urement personnel;

— use

- pro

— regtilatory authorities.

2 Rsdg

IEC 60
IEC 60

IEC G
publicg

ISO/IE

3 BAac

Primar
both c4

pment manufacturers;

gners;

ference documenis

P86-1:1996, Pri

D86-2:19 ri

batteries™ayeé become more sophisticated in both chemistry and constructi
pacity and rate capability being increased to meet the ever-growing advances in |

safety

bn with
battery-

deguipment technology. Resulting from these continuing developments and reco

ghizing

power

the need for safety, technical committee 35 investigated the common modes of failure resulting
from consumer inadvertent misuse. Specific attention was given to researching solutions
limiting risks due to reverse installation of batteries which is the most common mode of
consumer misuse.

Statistical research:

— information coming from publicly available data relating to accidents involving batteries;

— industry-based statistics provided through trade associations;

— availability of independent statistics through the IEC Advisory Committee on Safety
(ACOS).
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Battery design considerations

— investigated mandatory design convergence;
— alternative design solutions including patent research;
— clarified information in existing documentation relating to terminal design.

Battery compartment design considerations

— published battery compartment design guidelines to limit the problems associated with the
reverse placement of a battery in multi-cell (three or more) applications;

— promoted the safe positioning of compartments and foolproofing access.

Consuvlner information

— promoted the safe handling of batteries by publishing a co r inforqati leaflet
including cautionary advice.

4 Géneral

4.1 Battery compartment guidelines

The beLtery compartment guidelines published in s are intended t¢ direct
the at 5 jmportant features |which,
accord hazards associatgd with
battery|

4.2 (

In orde ionhs Y the device and battery designer, a nqte was
added i egifi draws attention to the existence of|{both a
protrud 3

4.3 (

The coQ ati i in IEC 60086-1, clause 13, and published in thigq report
provids \ dvice which promotes the safe and proper use of batteries
and alqo hi i S

4.4 Qo

In orde e that the position of the positive terminal facilitates polarization, concentricity
limits W o the dimensional specifications in IEC 60086-1, figures 1A and 1B.

45 |IE

£od 4 ! (i H loo ke H
alTly Staliuaru 1ur pririary uaticricos

Q)
D
D
D
op
P
aq
I
v
g
Q
d
q
1
7

The IEC has already published a safety standard for lithium batteries and in the further
pursuance of the needs for safety, technical committee 35 is currently preparing an
international standard which incorporates all elements of safety pertinent to non-lithium primary
batteries.

* .
In preparation.
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5 Conclusion

The attention of the user/reader of this technical report is drawn to the fact that the
requirements of IEC/ISO Guide 51 and IEC Guide 104 were met with respect to design
principles and duty to warn. Specific references in this regard are found in:

Guide 51

Requirements for safety
Testing and verification
Information for safety
Warning notices
Marking
Instructions for use
Packaging

Guide 104

Annex [C — Principle elements of the safety objectives for elg

&
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Annex A
(informative)

Consumer information leaflet

The following consumer information is taken from IEC 60086-1, clause 13.

A.1 Guidelines for handling primary/non-rechargeable batteries and the design
of battery compartments

Al.1l

a)
b)

c)
d)

e)
f)
g9)
h)

b)

c)

d)
e)

f)

)
h)

Fol

Check the contacts of both equipment and batteries for cleanline

ad

Do
out

Ne
diff

Do
Do
Do
Do
Be

user precautions tor handling batteries

amp cloth and then dry. Insert batteries correctly with rega

nsertion.

Usé

shiape and/or dimension of positive (+) and negative (=) battery termi

AN with

htteries

xample

(1]

ing the

al.

ections

nals in

compartment designs to prevent the reverse connection of batteries. Positive (+) and
negative (-) battery contacts should be visibly different in form to avoid confusion when
inserting batteries.

Onl

y the battery terminals should physically contact the electric circuit.

Battery compartments should be electrically insulated from the electric circuit and
positioned so as to minimize possible damage and/or risk of injury.

Battery and equipment terminals should be of compatible material and low electrical
resistance.

Design compartments so that batteries are easily inserted and do not fall out.

Design compartments to prevent access by young children, i.e. those under three years of age.
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i) Equipment designed to be powered by air-depolarized batteries of either the A or P system
shall provide for adequate air access. For the A system, the battery should preferably be in
an upright position during normal operation. For P system batteries conforming to figure 4
of IEC 60086-1, positive electrical contact should be made on the side of the battery so that
air access is not impeded.

j) Batteries should be series connected and not parallel connected. Align batteries as shown
in figure A.1 below:

®
[©

} Power out

L
+

+h
+[H
+hH

R
i

IEC 1030/98

RN
D//\+

k) Avqid encap < ies’
) Design compartngents i sistahce to battery electrolyte leakage.

m) For| waterproa d deyices, it is important that hydrogen gas generated| by the

batieries during s er atsorbed or allowed to escape from the battery compalrtment.
OtHerwisé SN jre or a spark could ignite the entrapped hydrogen/air mixture.
The i 3 anufacturer should be sought at the design stage gf such
applic

A.1.2.2] Equipment using alternative power sources

a) Desighequipment so that primary batteries will not be charged.

b) Provide protective devices to ensure battery isolation from alternative power sources and
safety from accidental battery charging.

A.1.3 Transportation, display and storage

a) Do not stack battery cartons beyond the recommended limit.

b) Store cartons containing batteries in a clean, cool, dry, and ventilated area.
c) Do not expose batteries to direct sunlight.

d) Do not expose batteries to wet conditions.

e) Rotate battery stock (first in, first out).
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Annex B
(informative)

Battery compartment guidelines
The following design information is taken from IEC 60086-1, 9.2.2.

B.1 Battery compartment guidelines

B.1.1 Design of battery compartments

g¢ries within the battery compartment.

NOTE —|Battery contacts should be shielded to prevent short-circuiting.

Positive contact
Contact recessed betweé b

Positive contact
Recessed aperture

Insulated ribs hold negativ4
terminal away from contaci

IEC 103%/98

Figure B.1b - Incorrect placement of the battgry

IEC 1033/98

S

Negative terminal contacts
only insulated surround

IEC 1 034/98

Figure B.2a — Correct placement of the battery Figure B.2b — Incorrect placement of the battery

Figure B.2 — Positive contact is recessed
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