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This 1

International Electrotechnical Commission (IEC) is a worldwide organization for standardization.con
national electrotechnical committees (IEC National Committees). The object of IEC is\to

[national co-operation on all questions concerning standardization in the electrical and electtonic fig
end and in addition to other activities, IEC publishes International Standards, Technical Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to 3

he subject dealt with may participate in this preparatory work. International,.governmental an
ernmental organizations liaising with the IEC also participate in this preparation. 1IEC collaborates
the International Organization for Standardization (ISO) in accordance with, lconditions determ
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, asnearly as possible, an inter
Eensus of opinion on the relevant subjects since each technical committee has representation
fested IEC National Committees.

Publications have the form of recommendations for internationalyuse and are accepted by IEC |
mittees in that sense. While all reasonable efforts are madeto ensure that the technical contenf
ications is accurate, IEC cannot be held responsible fot the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC Nationah'Committees undertake to apply IEC Publ
sparently to the maximum extent possible in theif national and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of egnformity. Independent certification bodies provide co
pssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they have, thelatest edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual exp4g
hbers of its technical committees and IEC National Committees for any personal injury, property darf
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the_publication, use of, or reliance upon, this IEC Publication or any oth
ications.

ntion is drawn to (the "Normative references cited in this publication. Use of the referenced publicd
bpensable for the correct application of this publication.

ntion is drafvh.to the possibility that some of the elements of this IEC Publication may be the su
nt rights.(IEC shall not be held responsible for identifying any or all such patent rights.
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has been made. Additions are in green text, deletions are in strikethrough red text.

edline version of the official IEC Standard allows the user to identify the ch

International Standard IEC 60623 has been prepared by subcommittee 21A: Secondary cells
and batteries containing alkaline or other non-acid electrolytes, of IEC technical committee
21: Secondary cells and batteries.

This fifth edition cancels and replaces the fourth edition published in 2001 and constitutes a
technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

— optional characterization of cells designed for performances at very low and/or very high
temperature;

— optional characterization of cells tested with CCCV charge;

— optional characterization of cells designed for rapid charge;

— optional characterization of cells designed for high cycling.

The te

Full information on the voting for the approval of this standard can be found in the rep

xt of this standard is based on the following documents:
FDIS Report on voting
21A/610/FDIS 21A/621/RVD

ort on

voting|indicated in the above table.

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

The cpmmittee has decided that the contents of this publication-will remain unchangefl until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in thg data
relatedql to the specific publication. At this date, the publication will be

e re¢onfirmed,

e wifhdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside*logo on the cover page of this publication indi¢ates
that jt contains colours which are considered to be useful for the cqrrect

undernstanding of its contents. Users should therefore print this document using a

colou

I printer.
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SECONDARY CELLS AND BATTERIES CONTAINING
ALKALINE OR OTHER NON-ACID ELECTROLYTES -

VENTED NICKEL-CADMIUM PRISMATIC RECHARGEABLE SINGLE CELLS

1—General

1 Scope

IEC 6(I)623 specifies marking, designation, dimensions, tests and requirements-for

ented
nickelicadmium prismatic secondary single cells.
NOTE |In this context, "prismatic" refers to cells having rectangular sides and base.
When|there exists an IEC standard specifying test conditions and requirements for cell§ used
in spgcial applications and which is in conflict with this document;\the former—shall|takes
precedlence.
2 Normative references
The fgllowing documents are referred to in the text,n _such a way that some or all of their
content constitutes requirements of this document. “For dated references, only the ¢dition
cited applies. For undated references, the latest edition of the referenced document (indluding
any amendments) applies.
IEC 60050-482:2004, International Electrotechnical Vocabulary — Part 482: Primary and
seconpary cells and batteries
IEC_eNNEN(A2R) Intarnatinnal Floactrotachnical \/ncahiiary Chantar 48A CSarnndard ecalle
IEC-6P050(486),International-Electrotechnical Mocabulary Chapter-486:-Secondar}ycells
and-batteries
IEC 60051 (all narte) Diract-acting indicatina analoaue electrical measyuring instruments and
HEC-6p0SH(al-paris)Direct-actingindicating-analogue-electrical-measuring—-instruments—and
their-dccessories
IEC 60417—{all—parts), Graphical symbols for use on equipment (available |from:
http://www.graphical-symbols.info/equipment)

3 Terms and definitions

For the purposes of this document, the terms and definitions—eontained-intEC60050{486)

given

in [IEC 60050-482 and the following apply.

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

e |EC Electropedia: available at http://www.electropedia.org/
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‘ e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

vented cell

secondary cell having a cover provided with an opening through which-gaseeus products-may
of electrolysis and evaporation are allowed to escape freely from the cell to the atmosphere

Note 1 to entry: The opening may be fitted with a venting system.

3.2
nominal voltage
suitable approximate value of the voltage used to designate or identify a cell or a battery

[SOUF
or an

3.3
close

DEPR
<cell ¢

[SOUR

ca

RCE: IEC 60050-482:2004, 482-03-31, modified — Replacement ofthe’words "a |
blectrochemincal system" by" "or a battery" and addition of Notes.“l],and 2 to entry.

discharge voltage

i circuit voltage
ECATED: on load voltage
r battery> voltage between the terminals of a cell-Q€ battery when being dischargg

RCE: IEC 60050-482:2004, 482-03-28]

Note 1 fo entry: The nominal voltage of a vented nickel-cadmium rechargeable single cell is 1,2 V.
Note 2 |to entry: The nominal voltage of a battery of » series connected cells is equal to »n times the phominal
voltage|of a single cell.

attery
|

2 harging—storing—andrd harging—underthe condition Y2 din—clduseA
capac|ty value of a cell or batteryldetermined under specified conditions and declared py the
manufacturer
Note 1 |to entry: The rated_€apacity is the quantity of electricity Cg Ah (ampere-hours) declared [by the

manufafturer which a single~eell*can deliver during a 5 h period when charging, storing and discharging urlder the
conditigns specified in 7.3-2}

[SOURCE: IEC 60850-482:2004, 482-03-15, modified — Addition of the words "a cell or"[in the
definitjon, and.efNote 1 to entry.]

3.5

CCCV| charge

methold-of chargeconsisting-inachargeat Constant Current followed by a chargeat Constant
Voltage

4 Parameter measurement tolerances

The overall accuracy of controlled or measured values, relative to the specified or actual
values, shall be within these tolerances:

a) +1 % for voltage;

b) +1 % for current;

c) ¥2°C for temperature;
d) £0,1 % for time;

e) £1 % for capacity.
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These tolerances comprise the combined accuracy of the measuring instruments, the
measurement techniques used, and all other sources of error in the test procedure.

provided in

The details of the instrumentation used shall be

any report of results.

5 Designation and marking

5.1 Cell designation (mandatory)

Vented nickel-cadmium prismatic secondary single cells shall be designated by the letfer "K"
followed by a letter L, M, H or X which signifies:
— lowy rate of discharge (L);

— mgdium rate of discharge (M);

—  hi
— vefy high rate of discharge (X).

gh rate of discharge (H);

NOTE 1 These types of cells are typically but not exclusively used for the following discharge rates:

- L |upto 051 A

M | upto 3,51 A;
- H|upto7,0 A
X

up to and above 7,0 [, A.

NOTE 3 These currents are expressed as multiples of /; &, where [y A = C5 Ah/1 h (see IEC 61434).

This group of two letters shall be followéd by a group of figures indicative of the|rated
capaci|ty of the cell in ampere-hours. Cell§ that have been tested at 20 °C and 5 °C but not
at —1§ °C shall carry an additional marking of T5: for example: KH 185 or KH 185 T5.

Cells |n cases of plastic material;shall be designated by the letter "P" after the figures: for
example: KH 185 P.

5.2 |Cell designation{optional)

The afditional marking shall be added to the mandatory marking. When the marking |would
exceefl the availdhle space on the cell, this information may be omitted on the cell buf shall
be prgqvided in-tfe documentation corresponding to the cell and in the type test report.

If there jssagio mention concerning the marking for temperature, the cells shall have] been
tested| ai’~18 °C, 5 °C and 20 °C. Cells tested at other temperatures shall carry an addjtional
marking of T followed by tested temperatures. In case the cell is characterized with both low
and high temperature, they shall be indicated in increasing order with a solidus separating
them: for example: KH 185 P T-35/+45.

Cells tested with CCCV charges shall carry the marking of CCCV: for example,
KH 185 P CCCV.

Cells tested at rapid charge shall carry the marking R and the value of the tested rapid charge
current, expressed in multiple of /; A: for example, KH 185 P R1.

High grade cycling cells shall carry an additional marking C followed by the number of cycles:
for example, KH 185 P C1500.
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Cells having been tested with multiple types of tests shall carry the marking for the various
tests performed: for example KH 185 P T-35/+45 CCCV R1 C1500.

5.3

Cell termination

This document does not specify cell termination.

5.4

Marking

Each cell or monobloc shall carry durable markings giving the following minimum information:

° tyro of cell (dncignnfinn as Qpnr‘ifind m5s51and 5 9; in addifinn, it_is pnrmieeihln

for a

md

nufacturer to use his own type designation);

e name or identification of manufacturer or supplier;

e pogitive terminal: either a red washer or an indented or raised symboln(see grgphical
‘ symbol IEC 60417-5005:2002-10).

e also

5.5 |Safety recommendations
The mjanufacturer shall provide recommendations for the safe handling of the cell. Se
‘ IEC TR 61438.
6 Dj|mensions
‘ Dimersions of cells, shown in Figure 1, are given in Tables 1 and 2.
R i gl
EB8) L X J X
d
€D r 1 (L) 88D
7777\ - (77777 D
L
4 b o
4 it ot
b d
IEC

NOTE 1 Cells in steel container-may can have two or more terminals and four or more lugs.

NOTE 2 Cells in plastic container-may can have two or more terminals and no lugs.

Figure 1 — Example of a vented prismatic cell in steel container
with two terminals and four lugs
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Table 1 — Dimensions for vented nickel-cadmium
prismatic cells in steel containers

Width, » Maximum height, & Lengths, d

mm mm mm

81 291 83

105 350 91, 130

131 409 36, 50, 56, 66, 78, 94

148 409 52, 76, 100

157 409 66, 84,95, 116, 134, 143, 147, 166, 200, 225, 242, 410

188 409 128

Table 2 — Dimensions for vented nickel-cadmium
prismatic cells in plastic containers
Width, » Maximum height, A Lengths)d

mm mm mm

62 178 28

78 285 50

81 241 28, 36, 43, 48

87 273 47, 86

123 273 28, 40, 50, 61

138 406 48, 55, 61, 70, 77, 85, 105, 115, 265

147 285 53,78, 102

165 406 42, 66, 75, 105, 110, 130, 160

173 375 122, 197, 287, 392, 517

195 406 29, 34, 40, 50, 64, 80, 94, 115
NOTE [ The dimensions given in Tables 1 and 2 represent preferred values. For cells with deviatirjg size,
dimensfons as per Figure 1 arésindicated.
NOTE 2 The widths relate)to the overall width dimension of the cell excluding the thickness of the lug {langes.
The valpes for widths_and-lengths given in Tables 1 and 2 are maximum values; their negative tolerances afe given
in Tablg 3.
NOTE The_valuées for height given in Tables 1 and 2 relate to the maximum height over the terminalg or the
closed ¢ell venty whichever is the greater. No lower limits are stated.
NOTE 4 “Ihe dimensions shown in Tables 1 and 2 are not associated to particular cell capacities. They apgly to all
kinds of vented nickel-cadmium prismatic cells, i.e. L, M, H and X types.

Table 3 — Measurement tolerances in millimetres
(valid for widths and lengths)

Up to and including 60 mm 0to -2
Above 60 mm, up to and including 120 mm 0to -3
Above 120 mm 0to-4
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7 Electrical tests

71 General
Charge and discharge currents for the tests in accordance with 7.1 to 7.9 inclusive shall be

based on the value of the rated capacity (C5 Ah). These currents are expressed as multiples
of Iy A, where I; A = C5 Ah/1 h.

7.2 Charging procedure for test purposes

7.2.1 General

Prior i]o charging, the cells shall have been discharged at 20 °C + 5 °C, at a constant\qurrent
of 0,2}, A, down to a final voltage of 1,0 V.

Two dharging methods are possible, to be selected by the cell manufactuters, in order to
define| their cells characteristics:

— chprge based on constant current;

— charge based on constant voltage, with a value of possible charGing current (CCCV)
7.2.2 Charge procedure based on constant current

Unles$ otherwise specified in this standard, the charge preceding the various discharge tests
schedlled, shall be carried out in an ambient temperature of 20 °C + 5 °C and at a constant
current of 0,2 7; A. The duration of the charge shall be /*h to 8 h.

7.2.3 Charge procedure based on constant vwoltage at a given current

This dharge method is based on a constant\current followed by constant voltage progedure
(CCCY). The choice for the charge megihodology for performance determination shiall be
defined before the start of the tests, and kept throughout all the testing procedures |where
indicated.

For sych charging methodology-two parameters are adjustable: current and voltage] They
shall Qe clearly identified by the cell manufacturer in the description of the cell charactefistics,
as well as in the cell marking: for example KH 185 P CCCV R1.

The charging methodology CCCV is described in Annex A.

7.2.4 Rapid-~¢charge current

The chargifg current value for performance determination shall be selected before the dtart of
the testsyand kept throughout all the tests where indicated.

The design charge current value shall be indicated in the manufacturer’'s documentation
attached to the cell (e.g. 0,5 It A or 1 I A) which will be referred to as R in this standard, as
well as in the approval documentation. This current is a maximum value. Table 4 shows
preferred values for the rapid charge current:

Table 4 - Maximum values for rapid charge current R

Charge current for CCCV 0,51, A 1,0 I, A 2,071, A 3,07, A

In case no rapid charge current is defined, it shall be taken at 0,2 /; A. Otherwise, the rapid
charge current rate selected shall be clearly indicated in the report of test.
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7.3 Discharge performances
7.3.1 General

The following discharge tests shall be carried out in the sequence given.
All cells shall be tested at 20 °C as well as at +5 °C and/or -18 °C.

7.3.2 Discharge performance at 20 °C

7.3.21 Test method

The cell shall have been charged in accordance with 7.2.2. After charging, the cell shall be
stored, in an ambient temperature of 20 °C + 5 °C, for not less than 1 h and\not| more
than 4 h.

It shal] then be discharged in the same ambient temperature and as specified\in Table 5

7.3.2.2 Acceptance criteria

The ddiration of discharge shall be not less than the minimum specified in Table 5.

The 0,2 I, A discharge test is performed in order to verify the declared rated capagity of
the cejl.

Table 5 — Discharge performance at 20 °C

Discharge conditions Minimum discharge duration
Rate of Final voltage Cell designation
constant
current
A \Y L M H X
02142 1,0 5h 5h 5h 5h
01, 1,0 - 40 min 50 min 55 min
507, ° 0,8 - - 4 min 7 mi
10,0 7, ® 0,8 - - - 2 mi

2  Five cycles are permitted for this test which shall, however, be terminated at the end of the first cycle] which
mejets the requirement.

b Before the 5 LA‘and the 10 I, A discharge tests, a conditioning cycle may be included if necessary. Thig cycle
shall consistlof)charging and discharging at 0,2 /, A in accordance with 7.2.1 and 7.2.2.

7.3.3 —PDbischargeperformanceat+5°€C
7.3.3.1 Test method

The cell shall have been charged in accordance with 7.2.2. After charging, the cell shall be
stored, in an ambient temperature of +5 °C + 2 °C, for 24 h. Means shall be provided to
ensure that the electrolyte temperature has reached +5 °C + 2 °C within 24 h.

It shall then be discharged in the same ambient temperature and as specified in Table 6.

7.3.3.2 Acceptance criteria

The duration of discharge shall be not less than the minimum specified in Table 6.
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Table 6 — Discharge performance at +5 °C
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Discharge conditions Minimum discharge duration
Rate of Final voltage Cell designation
constant
current
A \Y L M H X
0,2 1, 1,0 4 h 15 min 4 h 25 min 4 h 35 min 4 h 45 min
1,0 1, 1,0 - 31 min 43 min 52 min
2,013 1,0 - - 12 min 22 min
5073 0,8 - - - 5min 30 s

a2 Before the 2 Iy A and 5 I, A tests, a conditioning cycle may be included if necessary. This cycle shall consist of
charging and discharging at 0,2 7, A, in an ambient temperature of 20 °C + 5 °C, according to 7.2{Tand 1.2.2.

7.3.4 Discharge performance at -18 °C

7.3.4. Test method

The cell shall have been charged in accordance with 7.2.2. After)charging, the cell shall be

stored in an ambient temperature of —18 °C + 2 °C, for 24~h./Means shall be
ensur¢ that the electrolyte temperature has reached -18 °C4£'\2 °C within 24 h.

It shal] then be discharged in the same ambient temperature and as specified in Table 7

7.3.4.2 Acceptance criteria

The ddiration of discharge shall be not less than the minimum specified in Table 7.

Table 7 — Discharge performance at -18 °C

providled to

Discharge conditions Minimum discharge duration
Rate of Final voltage Cell designation
copstant
current
A \Y4 L M H X
2 1 1,0 2 h 30 min 3h 3 h 30 min 4h
,0 1, 0,9 - 15 min 25 min 35 min
2|10 1,2 0,9 - - 7 min 30 s 12 mip
5|0 7,3 0,8 - - - 3min30s

@ Beforevthe 2 I, A and 5 [; A discharge tests, a conditioning cycle may be included if necessary. Thi§ cycle

7.2.1and 7.2.2.

shall consist of charging and discharging at 0,2 7, A, in an ambient temperature of 20 °C £+ 5 °C, according to

7.3.5 Discharge performance at low temperature

7.3.5.1 General

This test is optional. This test is performed in order to identify the rated low temperature 7|

and the level of performance of the cell at this temperature.

7.3.5.2 Test method

The temperature should be expressed at 5 °C intervals, such as -25 °C, -30

°C, =35 °C,

—40 °C, referred to as 7 in the following. The test shall be done at the targeted low
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temperature 7| (no need for intermediate temperatures) to verify the discharge performance
as specified in Table 8.

Table 8 — Discharge performance at low temperature

Discharge conditions Minimum discharge duration
Rate of Final voltage Cell designation
constant
current
A \ L M H X
0,2 I, 1 2 h 30 min 3h 3h 3h
1,0 1, 0,9 - 15 min 20 min 3Qpfn
P,0 7, 0,9 - - 5 min m{n

@ Bgfore the 1 7, A and 2 [, A discharge tests, a conditioning cycle may be included if nec s’éar); Thig cycle

shpll consist of charging and discharging at 0,2 7, A, in an ambient temperature of 20 °C@ C, according to
7.2.1and 7.2.2. .
%‘D‘
Capagqity shall be measured in accordance with the following steps.(bQ
Step 1 The cell shall be fully charged using the method i Qpcordance with 7.2.2, 7]12.3 or
7.2.4 at 20 °C (whatever constant current or co%s{a t current followed by constant
voltage).
Step 4 The cell shall be stored at an ambient teQ@rature T, for not less than 16|h and
not more than 24 h
N
Step 3 The cell shall then be discharged&a} T, and as specified in Table 8 fo the
corresponding final voltage. <
)
7.3.5.3 Acceptance criteria ®$
W
The g¢apacity (Ah), delivered duri Astep 3 shall be not less than specified fdr this

chara
shall g

7.3.6
7.3.6.

This {

teristic at any discharge cur
e declared as the 7| grade:
L \\‘b

Discharge perf&nance at high temperature

C)O

est is optignal.

General

This test applies to cell designed for permanent operation

tempe

temperature

7.3.6. \<(/Test method

ature hi than +30 °C. This test is performed in order to identify the rate

and the level of performance of the cell at this temperature.

. Then the cell low temperature discharge perfornance

at a
| high

The temperature should be expressed at 5 °C intervals, such as +30 °C, +35 °C, +40 °C,
referred to as T} in the following. The test shall be done at the targeted high temperature Ty
(no need for intermediate temperatures) to verify the discharge performance as specified in

Table

9.
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Table 9 — Discharge performance at high temperature

Th

s cycle shall consist of charging and discharging at 0,2 /; A in accordance with 7.2.1 andy7.2.2.

Discharge conditions Minimum discharge duration
Rate of Final voltage Cell designation
constant
current
A Y L M H X
0,272 1,0 5h 5h 5h 5h
1,0 I 1,0 - 40 min 50 min 55 min
5017 ° 0,8 - - 4 min 7 min
10,0 1 v 0,8 — — — 2 mi
a8  Five cycles are permitted for this test (a conditioning cycle may be included between if necessary)| which
shgll, however, be terminated at the end of the first cycle which meets the requirement.
b Before the 1 I, A, 51 A andthe 10 ; A discharge tests, a conditioning cycle may be inclided if nec¢ssary.

Capad
Step 1

Step 4

Step §

7.3.6.

The (
chara
shall [

7.3.7

7.3.7.

ity shall be measured in accordance with the following steps.

The cell shall be fully charged using the method in aecbrdance with 7.2.2, 7
7.2.4 at Ty (whatever CC or CCCV, in accordance\With the cell designation).

allowed to have the charger still connected_in<ts normal function mode.

The cell shall then be discharged at & and as specified in Table 9
corresponding final voltage.

J Acceptance criteria
apacity (Ah), delivered during step 3 shall be not less than specified fa

e declared as Ty grade.

High rate current test

General

This t

7.3.7.

The cell shalbhave been charged in accordance with 7.2.2. After charging, the cell sh
stored, in\ah ambient temperature of 20 °C + 5 °C, for not less than 1 h and not

than

st is to evaluate'the ability of a cell to withstand high currents.

Test‘method

hot shall then be discharged for 5 s in the same ambient temperature and

2.3 or

The cell shall be kept for not more than 4 h, atan ambient temperature T}}. It is

o the

r this

teristic at any discharge current, \Nhen the cell high temperature discharge perforfnance

all be
more
at the

curren

ts given in Table 10. During the discharge, the terminal voltage shall be recorded.

Table 10 — High currents values

Cell type Rate of constant current
L 61 A
M 10 I, A
H 15 1, A
X 20 I A
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7.3.7.3 Acceptance criteria

No fusing, no deformation of cell case, no deformation of internal cell components shall be
observed. In addition, the cell voltage during the discharge should show no discontinuity.

7.4 Charge retention

The charge retention shall be verified by the following test.

After charging in accordance with 7.2.2, the cell shall be stored on open circuit for 28 days.
The average ambient temperature shall be 20 °C + 2 °C. The temperature may be allowed to

within tho ranan ~f 20 °C L B 0 fAr chart narinde Aiirina tha ctarann
vary within-the—range-ef20>6+-5-—-GC-forshoriperiods-during-the-sterage-

The cell shall then be discharged under the conditions specified in 7.3.2 at a rate ¢f.072 J; A.
The ddiration of the discharge shall be not less than 4 h.

7.5 Endurance
7.5.1 Test conditions

The gndurance test shall be carried out in an ambient temperature of 20 °C + |5 °C.
Precapitions shall be taken to prevent the electrolyte temperature from rising above H40 °C
during the test, for example by providing a forced air draught if necessary. The elec}rolyte
may ble topped up during the test with deionized or distilled water to the level recommended
by thg manufacturer. The electrolyte may be changéed if at any time its characterist|cs no
longen comply with the manufacturer's recommendation.

The ce¢ll shall be prepared in accordance with‘7:2.2.

7.5.2 Endurance in cycles
7.5.2. Cycles 1 to 50

The clycling shall be carried~out under the conditions specified in Table 11. Charge and
dischdrge shall be carried out” at constant current throughout. Cycling shall be continuous,
excep} that it is permissible.to allow the cell to stand for a short period at the end of disgharge
of each 49t and 50th oycle in order to start the next 50-cycle sequence at a convenient fime.

Table 11 — Endurance in cycles

Cycle number Charge Discharge

0,25 1, A for 6 h for CC charge
Charge for R 1, A for 1/R h + 0,25 /, Afor 2 h @

1

0,25 ItA for 2 h 30 |min

0,25 ItA for 3 h 30 min

21048 Charge for R I, A for 0,6/ h + 0,25 1, A for 1 h 2 0.25 1, A for 2 h 30 min
0,25 I, A for 3 h 30 min
’ t
49 Charge for R I, A for 0,6/R h + 0,25 I, A for 1 h @ 0.2/ Ato1.0V
50 0,2, Afor7hto8h 0,2 ,Ato 1,0V

@  For rapid charge cells, value for R is defined in 7.2.4.

7.5.2.2 Acceptance criterion

Cycles 1 to 50 shall be repeated until the discharge duration on any 50th cycle becomes less
than 3 h 30 min. At this stage, a further cycle shall be carried out in accordance with 7.3.2 at
arate of 0,2 /{ A.
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The endurance test is considered complete when two such successive cycles give discharge
duration less than 3 h 30 min.

The number of cycles obtained when the test is completed shall be not less than 500.

Some cells can be specifically designed in order to provide a higher number of cycles than

500.

As an option, such cell can be marked by "C" as "High grade cycling endurance cells"
according to 5.2. The marking shall be less than the number of cycles obtained in this test.
The number of cycles shall be truncated to the lowest multiple of 100 (e.g. 800, 1 500). It shall

be indjcated in the report of tests.

442
Fhiss]

7.6

| Permanent charge endurance

Charge acceptance at constant voltage

The ce¢ll shall have been discharged in accordance with 7.2.1.

The c
perfor
24 h),

The ¢
be 20

Table 12 — Constant voltage charging conditions

bl shall then be charged at a constant voltage as specified in Table 12 for cells
mances compliant with CC charge methodology (with*a maximum charge durafion of
or as specified in 7.2.3 for CCCV marked cells.

Cell type Charge voltage
\Y
KX 1,425 + 0,005
KM and KH 1,455 + 0,005
KL 1,495 + 0,005

Table 13 — Charge time

having

harging current shall -be limited to—6:2 R Iy A and the ambient temperatureg shall
°C + 5 °C. The duration of the charge shall be-24-h as described in Table 13.

Charge current Maximum charge time
RI A associated
0,057, A 30 h
0,1 LA 24 h
0,21, A 24 h
0,51, A 12 h
1,0 [, A 6h
2,07 A 6h
3,04 A 6 h

After charging, the cell shall be stored, in an ambient temperature of 20 °C + 5 °C, for not less
than 1 h and not more than 4 h. It shall then be discharged under the conditions specified in
7.3.2 atarate of 0,2 I, A.

The duration of discharge shall be not less than 4 h.
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I Crrprehoree

7.7

This d

7.8
7.8.1

Vent plug operation

ocument does not specify a vent plug operation test.

Electrolyte retention test

General

During

spray
losses

This test is to evaluate the ability of a cell to prevent electrolyte losses.

7.8.2

Prior to the test the electrolyte level shall have been adjusted to the maximum level acc

to the
with 7

The ¢
of the
in ser

quantity of potassium hydroxide absorbed in the sulphuric acid solution shall be measur

7.8.3
There

The t
overcl

7.9

The ceglls shall be prepared for storage according to the manufacturer’s instructions. Th

shall
20 °C
tempe

After

charge, gases are generated within the cell, and electrolyte will be carried in
in this gas flow resulting in loss of electrolyte to the atmosphere. To prevent
, baffles are inserted within the cell or within the venting system that closé€s th

Test procedure

manufacturer’s instructions. The cell shall-have-been be initially charged in accor
2.2 0r7.2.3.

parge shall be continued, at a constant current of 0,05/ A, for 2 h. The gas comi

a fine
these
e cell.

brding
dance

ng out

es and filled with a solution of sulphuric acid of\#/200 mol/l. After the overchar

Acceptance criteria

shall be no electrolyte overflow during the initial charge.

ptal amount of entrained potassium hydroxide shall be not more than 0,05
arged.

Storage

then be stored for a period of 12 months in an average ambient temperat

rature shall.not at any time fluctuate beyond the limits of 20 °C + 10 °C.

completion of the storage period, the cells shall be prepared for use according

manu
shall

8 M

clurer’s instructions. The cells are then subjected to the tests specified in 7.3

vent during the 2 h overcharge shall be collected.into three collection bottles con{ected

e, the
d.

mg/Ah

b cells
ire of

+ 5 °C and at.a relative humidity of 65 % + 20 %. During the storage period the ambient

to the
2 and

ecet all the rnqnirnmnnfc of that subclause

echanical tests

Mechanical tests should be designed in relation to the intended application. This document
does not therefore specify mechanical tests, which should be the subject of agreement

betwe

en the customer and the manufacturer.

9 Physical appearance

Visual inspection shall be performed on cells. No cracking, damage or corrosion shall be
apparent. Any deformation shall be within the tolerances of the dimensions specified in the
manufacturer’s drawings.
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10 Conditions for approval and acceptance

10.1 Type approval

For type approval the sample sizes and sequence of tests given in Table 14 shall be used.
The total number of cells required for type approval is 21. Cells used for the testing shall be
new cells.

All cells shall be subjected to the tests in group A. Then they-shal-be are divided randomly
into four groups of five cells each, denominated B, C, D and E respectively. This allows one
spare cell which permits a repeat test to cover any incident occurring outside the supplier's
respomsibi s e et b e e e er e

v, V- c v, cl C—OU oy v cl OgroopP—O

The npmber of defective cells tolerated per group, and in total, is given in Tabled4."A|cell is
considered to be defective if it does not meet the requirements of all or part of \the tes{s of a
group

Table 14 — Sequence of tests for type approval

Number of defdctive
Clause or

; cells
Group Sample size subclause Tests
Per group In[total
5.4 Marking 0
\ 21 6 Dimensions
7.3.2 Discharge. at 20 °C
7.3.3 and/or 7.3.4| Discharge-at +5 °C and/or —18 °C
HT / (P testing
7.3.5 Dissharge performance at low 1
B 5 {&mperature
7.3.6 Discharge performance at high
temperature 9
7.3 High rate currents
C 5 76.2 Endurance in cycles 1
7.6 Charge acceptance at constant 1
voltage
P 5 7.4 Charge retention
7.8 Electrolyte retention
E 5 7.9 Storage
1
9 Physical appearance

10.2 Batch acceptance

These tests are applicable to deliveries of individual cells.

Unless otherwise agreed between supplier and purchaser, inspections and tests shall be
performed using inspection levels and AQLs (acceptable quality level) recommended in
Table 15. The sampling procedure should be established in accordance with IEC 60410.
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Table 15 - Recommended test sequence for batch acceptance

Recommendation
Group Clause or sub- Inspection/Tests Inspection level AQL
clause
%
A Visual inspection I 4
Physical inspection
6 Dimensions S3 1
B Weight S3 1
5.4 Maorkina S 4
- Marking
Electrical inspection
C Open circuit voltage and polarity I 0,65
7.3.2 Discharge at 20 °C S3 1
NOTE| Two or more failures on a single cell are not cumulative. Only the failure corresponding to the lowept AQL

is taken into consideration.
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Annex A
(normative)

CCCV charge methodology

This charge method is based on a charge at constant current followed by a charge at constant
voltage (CCCV). The chosen charge parameters shall be mentioned in the type approval
certificate.

The
during
for th
recom

Two p

e The constant voltage value is the voltage value at which @ current shall be redu

or(
20

The paramet

eter. N

regular charging as defined in Table 13. The charge time duration wil n be ad
characterization as per the following values (in case of charge cﬂ/ nt betwe
mended steps, the highest duration between the limit values will ed).

QQ)
hrameters have to be defined. (b

er not to exceed the recommended voltage describe%L elow. This value is defi
°C.

e Th

depcribed below (voltage correction depending h\LQ n the temperature).

Charg
norm

Ni-Cd
capac
technq

voltage correction factor shall be selected i@yendence of the temperature 3

characteristics are to be selected in s\\x?ay to ensure high state of charge
| operating conditions, and lowest pos@@

N

cells can be charged with a:@harging current based on a ratio of its
ty Cs Ah, with single or dual BV«\} of constant voltage, depending on the cons
logy, as specified in Table A

O

water consumption (for vented systemg).

ers for the CCCV charge are the charging current and the charging voltage per

those

aximum charge time is defined depending upon charging current acceptam{le by the cell

justed
bn the

ced in
hed at

nd as

under

~

rated
dered

D
&
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Table A.1 — Ni-Cd batteries charging characteristics

Float Boost
Ni-Cd batteries charging
. L charge Remarks
charging characteristics voltage at at 20 °C
20 °C
Basic data for single level Float charging a See point (2) on
charging voltage at 20 °C 1,47V [ cell NA Figure A1
Float charging a a See point (2) on
voltage at 20 °C 1,45V / cell 1,65V / cell Figure A.1
Basic data for 2 levels
charging Mandatory, .
(boost charge) change from NA AE o See point (3) on
DoosSt 10 1foat Figure A1
charging
Temperature correction -3 mV /cell /°CP See Figute-A"1
Mandatory stop )
charging of 70 °C See_pomt (4) on
Figure A.1
battery
Switching set points Standard, from Current
9 P boost to float NA | <0,05 1 A2 measurement
(all charge modes) . t
charging necessary
Standard, from Current
float to boost 1> 0,05 I A? NA measurement
charging necessary
a8l The values of the charging voltages for the different chafge™modes are indicative values. THe
manufacturer may choose different values for reaching a géxfain state of charge. Those values sh{ll
be clearly indicated in the cell documentation, as wellf@svon the approval certificate. The voltage
tolerance should be taken at maximum +1 %.
bl A temperature compensation is necessary. A typicdl value is of -0,003 V/°C/cell. In case tHe
numerical value shall be adjusted for some typg of cells specified as CCCV, it shall be clearly
indicated in the manufacturer's documentatiog'and in the approval documents. It is possible to haye
2 values: one for temperatures lower than 20 °C and one for temperature higher than 20 °C.
>
o
(o]
8
©
>
(]
o
P
o 17(5) 0
\\__\ ? . - - =
-\ TT -~ -
(2) .
— [
--'-3L.-- —\
Float charging - — = -Boost charging | (3) N (4)
-40 -30 -20 -10 0 10 20 30 40 50 60 70
Temperature, °C
IEC

NOTE This figure shows a temperature compensated charging of -3 mV/ °C per cell based on 20 °C for Ni-Cd
technologies batteries constant voltage charging (1 or 2 levels) with a current limit.

Figure A.1 — Overview of charging characteristic of Ni-Cd
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The typical charging voltage for most applications is as shown (per cell), temperature
corrected, bringing higher or lower voltage values (at more or less than charge voltage at
20 °C).

A maximum voltage limit (as described on point (5) in Figure A.1) is shown for information,
and cannot be taken into consideration for testing, as dependent upon the application.
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21: S

end and in addition to other activities, IEC publishes International Standards, Technical Specifi

brnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates
the International Organization for Standardization (ISO) in accordance with, iconditions determ
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, asrnearly as possible, an inter
sensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

ications is accurate, IEC cannot be held responsible fot the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC NationaN'Committees undertake to apply IEC Publ
sparently to the maximum extent possible in theif\national and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of _eanformity. Independent certification bodies provide co
pssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they have thelatest edition of this publication.

r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
ications.

Epensable for the cofrect application of this publication.

ntion is drawn.to the possibility that some of the elements of this IEC Publication may be the su
nt rights.(IEC shall not be held responsible for identifying any or all such patent rights.

btiona) ‘Standard IEC 60623 has been prepared by subcommittee 21A: Secondar
hiteries containing alkaline or other non-acid electrolytes, of IEC technical com

International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comprising
hational electrotechnical committees (IEC National Committees). The object of IEC is\ to promote
national co-operation on all questions concerning standardization in the electrical and electtonic figlds. To

Cations,

hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to gds “IEC
ication(s)”). Their preparation is entrusted to technical committees; any IEC Nationalkk€Committee interested
he subject dealt with may participate in this preparatory work. International,.governmental arjd non-

closely
ned by

hational
rom all

Publications have the form of recommendations for internationalyuse and are accepted by IEC National
mittees in that sense. While all reasonable efforts are madeto ensure that the technical content of IEC

for any

cations
brgence
ated in

formity
for any

iability shall attach to IEC or its_ directors, employees, servants or agents including individual expgrts and
hbers of its technical committees and IEC National Committees for any personal injury, property darpage or

ps) and

bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC

ntion is drawn to the“Normative references cited in this publication. Use of the referenced publicgtions is

bject of

cells

rnittee

tondary cettsand batteries:

This fifth edition cancels and replaces the fourth edition published in 2001 and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

optional characterization of cells designed for performances at very low and/or very high
temperature;

optional characterization of cells tested with CCCV charge;

optional characterization of cells designed for rapid charge;

optional characterization of cells designed for high cycling.
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The text of this standard is based on the following documents:

FDIS Report on voting
21A/610/FDIS 21A/621/RVD

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

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

H until
data

relatedql to the specific publication. At this date, the publication will be

e reg¢onfirmed,
° wilhdrawn,
e replaced by a revised edition, or

e anjended.
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SECONDARY CELLS AND BATTERIES CONTAINING
ALKALINE OR OTHER NON-ACID ELECTROLYTES -

VENTED NICKEL-CADMIUM PRISMATIC RECHARGEABLE SINGLE CELLS

1 Scope

IEC 60623 specifies marking, designation, dimensions, tests and requirements for vented

nickel

NOTE

When
in sp

In this context, "prismatic" refers to cells having rectangular sides and base.

there exists an IEC standard specifying test conditions and requirements_for celld
pcial applications and which is in conflict with this document, the former

precedlence.

2 N

The fq
conter
cited §
any ar

brmative references

llowing documents are referred to in the text in such a“way that some or all 9

pplies. For undated references, the latest edition.of the referenced document (ing
hendments) applies.

IEC 60050-482:2004, International Electrotechhical Vocabulary — Part 482: Primar

secon

IEC 6
symbdg

Hary cells and batteries

417, Graphical symbols for use on equipment (available from: http://www.graj
Is.info/equipment)

3 Terms and definitions

For th

e purposes of this decument, the terms and definitions given in IEC 60050-482 a

following apply.

used
takes

f their

t constitutes requirements of this document. For dated references, only the ¢dition

luding

y and

bhical-

hd the

owing

ISO apd IEC maintain terminological databases for use in standardization at the fol
addregses:

o |EC Electropedia: available at http://www.electropedia.org/

e ISO\Qnline browsing platform: available at http://www.iso.org/obp

3.1

vented cell

secondary cell having a cover provided with an opening through which products of electrolysis
and evaporation are allowed to escape freely from the cell to the atmosphere

Note 1 to entry: The opening may be fitted with a venting system.

3.2

nominal voltage
suitable approximate value of the voltage used to designate or identify a cell or a battery

Note 1 to entry: The nominal voltage of a vented nickel-cadmium rechargeable single cell is 1,2 V.

Note 2
voltage

to entry: The nominal voltage of a battery of n series connected cells is equal to n times the nominal

of a single cell.
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[SOURCE: IEC 60050-482:2004, 482-03-31, modified — Replacement of the words "a battery

or an electrochemincal system" by

3.3

or a battery" and addition of Notes 1 and 2 to entry.

discharge voltage
closed circuit voltage

DEPR

ECATED: on load voltage

]

<cell or battery> voltage between the terminals of a cell or battery when being discharged

[SOURCE: IEC 60050-482:2004, 482-03-28]

3.4
rated
capac

capacity
ty value of a cell or battery determined under specified conditions and declared

manuflacturer

Note 1
manufa
conditid

[SOUHR
definit

3.5

CCCV|
methol
Voltag

to entry: The rated capacity is the quantity of electricity Cg Ah (ampere:hours) declared
Cturer which a single cell can deliver during a 5 h period when charging, storing-and discharging ur
ns specified in 7.3.2.

RCE: IEC 60050-482:2004, 482-03-15, modified — Addition of ‘the words "a cell or"
on, and of Note 1 to entry.]

charge
d of charge consisting in a charge at Constant Current followed by a charge at Co
e

4 Parameter measurement tolerances

The o
valueq
a) +1
b) +1
c) *2
d) 0
e) +1

These
meast

verall accuracy of controlled or -measured values, relative to the specified or
, shall be within these tolerances:

% for voltage;

% for current;

°C for temperature;
1 % for time;

% for.capacity.

tolerances comprise the combined accuracy of the measuring instrument
rementitechniques used, and all other sources of error in the test procedure.

by the

by the
der the

in the

nstant

actual

5, the

The details of the instrumentation used shall he prn\/irlpd in any report of results

5 Designation and marking

5.1

Cell designation (mandatory)

Vented nickel-cadmium prismatic secondary single cells shall be designated by the letter "K"
followed by a letter L, M, H or X which signifies:

— low rate of discharge (L);

— medium rate of discharge (M);

— high rate of discharge (H);

— very high rate of discharge (X).
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NOTE 1 These types of cells are typically but not exclusively used for the following discharge rates:

- L

- M
- H
X

up to 0,5 1, A;
up to 3,5 [ A;
up to 7,0 1, A;

up to and above 7,0 [, A.

NOTE 2 These currents are expressed as multiples of /; A, where I; A = C5 Ah/1 h (see IEC 61434).

This group of two letters shall be followed by a group of figures indicative of the rated
capacity of the cell in ampere-hours. Cells that have been tested at 20 °C and 5 °C but not
at —18 °C shall carry an additional marking of T5: for example: KH 185 or KH 185 T5.

Cells

example: KH 185 P.

5.2

The a
excee

Cell designation (optional)

dditional marking shall be added to the mandatory marking. When the marking
 the available space on the cell, this information may be omitted on the cell bu

be prdvided in the documentation corresponding to the cell and in-the type test report.

n cases of plastic material shall be designated by the letter "P" after thefiguré¢s: for

would
t shall

If theje is no mention concerning the marking for temperature, the cells shall havel been

tested

at: =18 °C, 5 °C and 20 °C. Cells tested at other temperatures shall carry an additional

marking of T followed by tested temperatures. In case-thie cell is characterized with both low

and h
them:

Cells
KH 18

Cells {

for example: KH 185 P T-35/+45.

5 P CCCV.

current, expressed in multiple of I; Acfor example, KH 185 P R1.

High ¢

for example, KH 185 P C1500.

Cells
tests {

5.3
This d

5.4

erformed: foreXample KH 185 P T-35/+45 CCCV R1 C1500.

Cell termination

ocument does not specify cell termination.

gh temperature, they shall be indicated in incredsing order with a solidus sepgrating

tested with CCCV charges shall scarry the marking of CCCV: for example,

ested at rapid charge shall carrythe marking R and the value of the tested rapid gharge

rade cycling cells shall’carry an additional marking C followed by the number of gycles:

having been tested with multiple types of tests shall carry the marking for the vjrious

Marking

Each cell or monobloc shall carry durable markings giving the following minimum information:

o type of cell (designation as specified in 5.1 and 5.2; in addition, it is permissible for a
manufacturer to use his own type designation);

e Na

me or identification of manufacturer or supplier;

e positive terminal: either a red washer or an indented or raised symbol (see graphical
symbol IEC 60417-5005:2002-10).

5.5

Safety recommendations

The manufacturer shall provide recommendations for the safe handling of the cell. See also
IEC TR 61438.
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6 Dimensions

Dimensions of cells, shown in Figure 1, are given in Tables 1 and 2.

L I
( ] ( J
(R ) fl: )
%%H W 77/ B
ug
| : 5
{4 + &
b d

NOTE 1 Cells in steel container can have two or moresterminals and four or more lugs.

NOTE 4 Cells in plastic container can have two or-more terminals and no lugs.

Figure 1 — Example of,a vented prismatic cell in steel container
with two terminals and four lugs

Table 1(= Dimensions for vented nickel-cadmium
prismatic cells in steel containers

Width, » Maximum height, & Lengths, d
mm mm mm
81 291 83
105 350 91, 130
1841 409 36, 50, 56, 66, 78, 94
157 409 66, 84, 95, 116, 134, 143, 147, 166, 200, 225, 242, 410
188 409 128
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Table 2 — Dimensions for vented nickel-cadmium
prismatic cells in plastic containers
Width, » Maximum height, & Lengths, d
mm mm mm
62 178 28
78 285 50
81 241 28, 36, 43, 48
87 273 47, 86
123 273 28, 40, 50, 61
138 406 48, 55, 61, 70, 77, 85, 105, 115, 265
147 285 53, 78, 102
165 406 42, 66, 75, 105, 110, 130,160
173 375 122, 197, 287, 392( 517
195 406 29, 34, 40, 50, 64480,/ 94, 115
NOTE [ The dimensions given in Tables 1 and 2 represent preferred values. For cells with deviatirl]g size,
dimensfons as per Figure 1 are indicated.
NOTE 2 The widths relate to the overall width dimension of the cell €x¢luding the thickness of the lug {langes.
The valles for widths and lengths given in Tables 1 and 2 are maximurm values; their negative tolerances afe given
in Tablg 3.
NOTE The values for height given in Tables 1 and 2 relate.to the maximum height over the terminalg or the
closed ¢ell vent, whichever is the greater. No lower limits are’stated.
NOTE 4 The dimensions shown in Tables 1 and 2 are-not associated to particular cell capacities. They apgly to all
kinds of vented nickel-cadmium prismatic cells, i.e. LAM; H and X types.
Table 3 — Measurement tolerances in millimetres
(validfor widths and lengths)
Up to/and including 60 mm 0to-2
Above 60, mm, up to and including 120 mm 0to-3
Above 120 mm 0to—4
7 Electrical tests
7.1 |General
Charg and d;ouhalyc ctrrents—forthe—testsim—accordance—with———t+to—7+9—inctustve—shall be
based on the value of the rated capacity (C5 Ah). These currents are expressed as multiples
of I A, where I; A = C5 Ah/1 h.
7.2 Charging procedure for test purposes
7.21 General

Prior to charging, the cells shall have been discharged at 20 °C = 5 °C, at a constant current

of 0,2

I; A, down to a final voltage of 1,0 V.

Two charging methods are possible, to be selected by the cell manufacturers, in order to
define their cells characteristics:

— c¢h

arge based on constant current;
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— charge based on constant voltage, with a value of possible charging current (CCCV).
7.2.2 Charge procedure based on constant current

Unless otherwise specified in this standard, the charge preceding the various discharge tests
scheduled, shall be carried out in an ambient temperature of 20 °C + 5 °C and at a constant
current of 0,2 I; A. The duration of the charge shall be 7 h to 8 h.

7.2.3 Charge procedure based on constant voltage at a given current

This charge method is based on a constant current followed by constant voltage procedure
(CCCV). The choice for the charge methodology for performance determination shall be
defined before the start of the tests, and kept throughout all the testing procedures |where
indicated.

For syich charging methodology, two parameters are adjustable: current and. voltage| They
shall Qe clearly identified by the cell manufacturer in the description of the cellycharactefistics,
as well as in the cell marking: for example KH 185 P CCCV R1.

The charging methodology CCCV is described in Annex A.

7.2.4 Rapid charge current

The charging current value for performance determination shall be selected before the gtart of
the tests, and kept throughout all the tests where indicated.

attached to the cell (e.g. 0,5 It A or 1 I A) which\will be referred to as R in this standqgrd, as
well gs in the approval documentation. This-€urrent is a maximum value. Table 4 phows
preferfed values for the rapid charge current:

The j:sign charge current value shall be indicated in the manufacturer’s documentation

Table 4 — Maximum-values for rapid charge current R

‘ Charge current for CCCV 051 A 1,0 1, A 2,0 A 3,0]A

In caT no rapid charge«current is defined, it shall be taken at 0,2 I; A. Otherwise, thg rapid
charge¢ current rate selected shall be clearly indicated in the report of test.

7.3 |Discharge,performances

7.3.1 General

The fdllowing discharge tests shall be carried out in the sequence given.

All cells shall be tested at 20 °C as well as at +5 °C and/or —18 °C.

7.3.2 Discharge performance at 20 °C
7.3.21 Test method

The cell shall have been charged in accordance with 7.2.2. After charging, the cell shall be
stored, in an ambient temperature of 20 °C + 5 °C, for not less than 1 h and not more
than 4 h.

It shall then be discharged in the same ambient temperature and as specified in Table 5.
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7.3.2.2 Acceptance criteria

The duration of discharge shall be not less than the minimum specified in Table 5.

The 0,2 I, A discharge test is performed in order to verify the declared rated capacity of

the cell.
Table 5 — Discharge performance at 20 °C
Discharge conditions Minimum discharge duration
Rate of Final voltage Cell designation
copfstant
current
A \Y L M H X
02142 1,0 5h 5h 5h 5h
01, 1,0 - 40 min 50 min 55 min
5/07, ° 0,8 - - 4 min 7 mi
10,0 7, ® 0,8 - - - 2 mi
2  Five cycles are permitted for this test which shall, however, be terminated-at the end of the first cycle] which
mejets the requirement.
b Before the 5 I, A and the 10 I, A discharge tests, a conditioning cycle fmay be included if necessary. Thig cycle
shall consist of charging and discharging at 0,2 /, A in accordance, with 7.2.1 and 7.2.2.
7.3.3 Discharge performance at +5 °C
7.3.3. Test method
The cell shall have been charged in accardance with 7.2.2. After charging, the cell shall be

stored

It shal] then be discharged in thersame ambient temperature and as specified in Table 6

7.3.3.2 Acceptance criteria

The ddiration of discharge shall be not less than the minimum specified in Table 6.

Table 6 — Discharge performance at +5 °C

, in an ambient temperature of +5'°C + 2 °C, for 24 h. Means shall be proviged to
ensur¢ that the electrolyte temperature has reached +5 °C + 2 °C within 24 h.

Discharge conditions Minimum discharge duration
Rpte ‘of Final voltage Cell designation
constant
current
A \Y L M H X
0,2 1, 1,0 4 h 15 min 4 h 25 min 4 h 35 min 4 h 45 min
1,0 1, 1,0 - 31 min 43 min 52 min
2,013 1,0 - - 12 min 22 min
501772 0,8 - - - 5min30s

a

Before the 2 7, A and 5 /, A tests, a conditioning cycle may be included if necessary. This cycle shall consist of
charging and discharging at 0,2 7, A, in an ambient temperature of 20 °C + 5 °C, according to 7.2.1and 7.2.2.
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7.3.4 Discharge performance at -18 °C

7.3.41

Test method

The cell shall have been charged in accordance with 7.2.2. After charging, the cell shall be
stored in an ambient temperature of —18 °C + 2 °C, for 24 h. Means shall be provided to

ensure that the electrolyte temperature has reached -18 °C + 2 °C within 24 h.

It shall then be discharged in the same ambient temperature and as specified in Table 7.

7.3.4.2

Acceptance criteria

The duiration of discharge shall be not less than the minimum specified in Table 7.

Table 7 — Discharge performance at -18 °C

Discharge conditions

Minimum discharge duration

Rate of Final voltage Cell designation
copstant
current
A \% L M H X
2 1, 1,0 2 h 30 min 3h 3 h 30 min 4 h
,0 1, 0,9 - 15 min 25 min 35 min
2101, 0,9 - £ 7 min 30 s 12 min
510 1,2 0,8 - - - 3min30s

7.21 and 7.2.2.

@ Before the 2 1, A and 5 [; A discharge tests, a conditiehing cycle may be included if necessary. Thig cycle
shall consist of charging and discharging at 0,2 7, A, {n,an ambient temperature of 20 °C £ 5 °C, accorfling to

7.3.5 Discharge performance at dow temperature

7.3.5. General

This test is optional. This testis performed in order to identify the rated low temperatlire 7|

and thle level of performance of the cell at this temperature.

7.3.5.2

Test method

The t¢mperature.should be expressed at 5 °C intervals, such as -25 °C, -30 °C, -35 °C,
—40 °C¢, referted to as 7| in the following. The test shall be done at the targetgd low
temperature, 7, (no need for intermediate temperatures) to verify the discharge performance
as speqcified in Table 8.
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Table 8 — Discharge performance at low temperature
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sh
7.

bll consist of charging and discharging at 0,2 /; A, in an ambient temperature of 20 °C + 5 °C, accerq
.1and 7.2.2.

Discharge conditions Minimum discharge duration
Rate of Final voltage Cell designation
constant
current
A \ L M H X
0,2 1, 1 2 h 30 min 3h 3h 3h
1,0 1, 0,9 - 15 min 20 min 30 min
2,0 1, 0,9 - - 5 min 10 min
a8 Beffore the 1 I, A'and 2 I, A discharge tests, a conditioning cycle may be included if necessary. Thig cycle

ing to

Capagqity shall be measured in accordance with the following steps.

Step 1 The cell shall be fully charged using the method in accordance with 7.2.2, 7]2.3 or
7.2.4 at 20 °C (whatever constant current or constant curcent followed by constant
voltage).

Step 2 The cell shall be stored at an ambient temperature(7, for not less than 16|h and
not more than 24 h

Step 3 The cell shall then be discharged at T _anhd as specified in Table 8 jo the
corresponding final voltage.

7.3.5.3 Acceptance criteria

The g¢apacity (Ah), delivered during stepx3~shall be not less than specified fgr this

charagteristic at any discharge current. Thenthe cell low temperature discharge perfornance

shall e declared as the 7| grade.

7.3.6 Discharge performance athigh temperature

7.3.6. General

This {est is optional. This ‘test applies to cell designed for permanent operation

tempe
tempe

2 Testumethod

rature higher than+30 °C. This test is performed in order to identify the rate
rature T, and the level of performance of the cell at this temperature.

emperature should be expressed at 5 °C intervals, such as +30 °C, +35 °C, +4
in the following.

at a
i high

10 °C,
ire Ty

The test shall be done at the targeted h

cified in
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15—

Table 9 — Discharge performance at high temperature

Th

s cycle shall consist of charging and discharging at 0,2 /; A in accordance with 7.2.1 andy7.2.2.

Discharge conditions Minimum discharge duration
Rate of Final voltage Cell designation
constant
current
A \ L M H X
0,272 1,0 5h 5h 5h 5h
1,0 1, 1,0 - 40 min 50 min 55 min
5017 ° 0,8 - - 4 min 7 min
10,07, ° 0,8 — - - 2 mi
a8 Five cycles are permitted for this test (a conditioning cycle may be included between if necessary)| which
shall, however, be terminated at the end of the first cycle which meets the requirement.
b Before the 1 I, A, 5 I, A and the 10 /; A discharge tests, a conditioning cycle may be incladed if necgssary.

Capag
Step 1

Step 2

Step 3

7.3.6.

The ¢
chara
shall §

7.3.7

7.3.7.

ity shall be measured in accordance with the following steps.

The cell shall be fully charged using the method in accordance with 7.2.2, 7
7.2.4 at Ty (whatever CC or CCCV, in accordance with the cell designation).

allowed to have the charger still connected inits normal function mode.

The cell shall then be discharged at T and as specified in Table 9
corresponding final voltage.

] Acceptance criteria
apacity (Ah), delivered during step 3 shall be not less than specified fo

e declared as T}, grade.

High rate current test

General

This t

7.3.7.

st is to evaluate'the ability of a cell to withstand high currents.

Test‘method

The cell shallshave been charged in accordance with 7.2.2. After charging, the cell sh
stored, in\ah ambient temperature of 20 °C + 5 °C, for not less than 1 h and not

than

h.oMt shall then be discharged for 5 s in the same ambient temperature and

2.3 or

The cell shall be kept for not more than 4 h, atan ambient temperature T}}. It is

o the

r this

teristic at any discharge current, \Fhen the cell high temperature discharge perforfnance

all be
more
at the

currents given in Table 10. During the discharge, the terminal voltage shall be recorded.

Table 10 — High currents values

Cell type Rate of constant current
L 61 A
M 10 I, A
H 15 1, A
X 20 I, A
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7.3.7.3 Acceptance criteria

No fusing, no deformation of cell case, no deformation of internal cell components shall be
observed. In addition, the cell voltage during the discharge should show no discontinuity.

7.4 Charge retention

The charge retention shall be verified by the following test.

After charging in accordance with 7.2.2, the cell shall be stored on open circuit for 28 days.
The average ambient temperature shall be 20 °C + 2 °C. The temperature may be allowed to

within tho ranan ~f 20 °C L B 0 fAr chart narinde Anirina tha ctarann
vary within-the—range-ef20>6+-5-—-C-forshoriperiods-during-the-sterage-

The cell shall then be discharged under the conditions specified in 7.3.2 at a rate ¢f.072 J; A.
The ddiration of the discharge shall be not less than 4 h.

7.5 Endurance
7.5.1 Test conditions

The gndurance test shall be carried out in an ambient temperature of 20 °C + |5 °C.
Precapitions shall be taken to prevent the electrolyte temperature from rising above H40 °C
duringl the test, for example by providing a forced air draught if necessary. The elec}rolyte
may ble topped up during the test with deionized or distilled water to the level recommended
by thg manufacturer. The electrolyte may be changéed if at any time its characterist|cs no
longen comply with the manufacturer's recommendation.

The cell shall be prepared in accordance with‘7:2.2.

7.5.2 Endurance in cycles
7.5.2. Cycles 1 to 50

The clycling shall be carried~out under the conditions specified in Table 11. Charge and
dischgdrge shall be carried out” at constant current throughout. Cycling shall be contifuous,
excep} that it is permissible.to allow the cell to stand for a short period at the end of disgharge
of each 49t and 50th oycle in order to start the next 50-cycle sequence at a convenient fime.

Table 11 — Endurance in cycles

Cycle number Charge Discharge

0,25 1, A for 6 h for CC charge
Charge for R I, A for 1/R h + 0,25 [, Afor2 h @

0,25 ItA for 3 h 30 min

1 0,25 1, A for 2 h 30 min

21048 Charge for R I, A for 0,6/R h + 0,25 1, A for 1 h 0.25 1 A for 2:h 30 min
0,25 I, A for 3 h 30 min
’ t
49 Charge for R 1, A for 0,6/R h + 0,25 I, A for 1 h 2 0.21Ato1.0V
50 0,2 ,Afor 7hto8h 0,2 ,Ato 1,0V

a8  For rapid charge cells, value for R is defined in 7.2.4.

7.5.2.2 Acceptance criterion

Cycles 1 to 50 shall be repeated until the discharge duration on any 50th cycle becomes less
than 3 h 30 min. At this stage, a further cycle shall be carried out in accordance with 7.3.2 at
arate of 0,2 /{ A.
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The endurance test is considered complete when two such successive cycles give discharge
duration less than 3 h 30 min.

The number of cycles obtained when the test is completed shall be not less than 500.

Some cells can be specifically designed in order to provide a higher number of cycles than
500.

As an option, such cell can be marked by "C" as "High grade cycling endurance cells"
according to 5.2. The marking shall be less than the number of cycles obtained in this test.
The number of cycles shall be truncated to the lowest multiple of 100 (e.g. 800, 1 500). It shall
be indjcated in the report of tests.

7.6 |Charge acceptance at constant voltage

The c¢ll shall have been discharged in accordance with 7.2.1.

The cgll shall then be charged at a constant voltage as specified in Table 12 for cells :raving
performances compliant with CC charge methodology (with a maximum charge durafion of
24 h),|or as specified in 7.2.3 for CCCV marked cells.

Table 12 — Constant voltage charging conditions

Cell type Charge voltage
\Y
KX 1,425 + 0,005
KM and KH 1,455 + 0,005
KL 1,495 + 0,005

The ¢harging current shall be limited to R It A and the ambient temperature| shall
be 20|°C £ 5 °C. The duration of the charge shall be as described in Table 13.

Table 13 — Charge time

Charge current Maximum charge time
RI A associated
0,051, A 30h
0,11, A 24 h
0,21, A 24 h
0,51, A 12 h
1,0, A 6 h
2,0 A 6 h
3,01, A 6 h

After charging, the cell shall be stored, in an ambient temperature of 20 °C + 5 °C, for not less
than 1 h and not more than 4 h. It shall then be discharged under the conditions specified in
7.3.2 at arate of 0,2 I, A.

The duration of discharge shall be not less than 4 h.
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Vent plug operation

ocument does not specify a vent plug operation test.

Electrolyte retention test

General

During charge, gases are generated within the cell, and electrolyte will be carried in a fine
spray in this gas flow resulting in loss of electrolyte to the atmosphere. To prevent these
losses, baffles are inserted within the cell or within the venting system that closes the cell.
This test is to evaluate the ability of a cell to prevent electrolyte losses.

7.8.2

Test procedure

Prior to the test the electrolyte level shall have been adjusted to the maximum,level acc

to the
or7.2

manufacturer’s instructions. The cell shall be initially charged in accotdance with
3.

brding
7.2.2

The charge shall be continued, at a constant current of 0,05 /; A, for’2-h. The gas comi

of the
in ser
quanti

7.8.3

There

The t

es and filled with a solution of sulphuric acid of 1/200 mol/l. After the overchar
[ty of potassium hydroxide absorbed in the sulphuric acid\solution shall be measur

Acceptance criteria

shall be no electrolyte overflow during the initiakcharge.

ptal amount of entrained potassium hydroxide shall be not more than 0,05

overcharged.

7.9

Storage

The cg¢lls shall be prepared for storage according to the manufacturer’s instructions. Th

shall
20 °C
tempe

After

then be stored for a pefiod of 12 months in an average ambient temperat

rature shall not at any time fluctuate beyond the limits of 20 °C + 10 °C.

completion of the storage period, the cells shall be prepared for use according

manufacturer’s instructions. The cells are then subjected to the tests specified in 7.3
shall meet all thé’requirements of that subclause.

8 M

vent during the 2 h overcharge shall be collected into three coallection bottles con{ected

ng out

e, the
d.

mg/Ah

b cells
ire of

+ 5 °C and at a relative. humidity of 65 % + 20 %. During the storage period the ambient

to the
2 and

Iechanical tests

Mechanical tests should be designed in relation to the intended application. This document
does not therefore specify mechanical tests, which should be the subject of agreement

betwe

en the customer and the manufacturer.

9 Physical appearance

Visual inspection shall be performed on cells. No cracking, damage or corrosion shall be
apparent. Any deformation shall be within the tolerances of the dimensions specified in the
manufacturer’s drawings.
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10 Conditions for approval and acceptance

10.1 Type approval

For type approval the sample sizes and sequence of tests given in Table 14 shall be used.
The total number of cells required for type approval is 21. Cells used for the testing shall be
new cells.

All cells shall be subjected to the tests in group A. Then they are divided randomly into four
groups of five cells each, denominated B, C, D and E respectively. This allows one spare cell
which permits a repeat test to cover any incident occurring outside the supplier's

reSpO a v, a C— Ot Ct a ot
The npmber of defective cells tolerated per group, and in total, is given in Table{d4."A|cell is
considered to be defective if it does not meet the requirements of all or part of the tes{s of a
group
Table 14 — Sequence of tests for type approval
Number of defgctive
Group Sample size Clause or Tests cells
subclause
Per group In[total
5.4 Marking 0
\ 21 6 Dimensions
7.3.2 Discharge. at 20 °C
7.3.3 and/or 7.3.4| Discharge-at +5 °C and/or —18 °C
HT / L(P,testing
7.3.5 Discharge performance at low 1
B 5 femperature
7.3.6 Discharge performance at high
temperature 9
7.3 High rate currents
C 5 76.2 Endurance in cycles 1
7.6 Charge acceptance at constant 1
voltage
P 5 7.4 Charge retention
7.8 Electrolyte retention
E 5 7.9 Storage
1
9 Physical appearance

10.2 Batch acceptance

These tests are applicable to deliveries of individual cells.

Unless otherwise agreed between supplier and purchaser, inspections and tests shall be
performed using inspection levels and AQLs (acceptable quality level) recommended in
Table 15. The sampling procedure should be established in accordance with IEC 60410.
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Table 15 - Recommended test sequence for batch acceptance

Recommendation
Group Clau;‘;lfsreSUb' Inspection/Tests Inspection level AQL
%
A Visual inspection I 4
Physical inspection
6 Dimensions S3 1
B Weight S3 1
5-4 MaHdrg S3 4
Electrical inspection
C Open circuit voltage and polarity I 0,65
7.3.2 Discharge at 20 °C S3 1

NOTE| Two or more failures on a single cell are not cumulative. Only the failure corresponding to the lowept AQL
is taken into consideration.
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Annex A
(normative)

CCCV charge methodology

This charge method is based on a charge at constant current followed by a charge at constant
voltage (CCCV). The chosen charge parameters shall be mentioned in the type approval
certificate.

The m
during
for th
recom

Two p

The paramet

eters.

ers for the CCCV charge are the charging current and the charging voltage per

those

aximum charge time is defined depending upon charging current acceptable by the cell

regular charging as defined in Table 13. The charge time duration will-then be ad
characterization as per the following values (in case of charge cuirent betwe
mended steps, the highest duration between the limit values will be used).

Arameters have to be defined.

e Th

order not to exceed the recommended voltage described below. This value is defi
20[°C.

e Thie voltage correction factor shall be selected in-dependence of the temperature 3§
depcribed below (voltage correction depending upon the temperature).

Charg
norm

Ni-Cd
capac
techngq

constant voltage value is the voltage value at which . the current shall be redu

characteristics are to be selected in @ ‘way to ensure high state of charge

| operating conditions, and lowest possible water consumption (for vented systems).

cells can be charged with ai.lcharging current based on a ratio of its
ty Cs Ah, with single or dual level of constant voltage, depending on the cons
logy, as specified in Table A

justed
bn the

ced in
ned at

nd as

under

~

rated
dered
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Table A.1 — Ni-Cd batteries charging characteristics

Float Boost
Ni-Cd batteries charging charge Remarks
charging characteristics voltage at 20 at zo%c
°C
Basic data for single level Float charging 147V / cell® NA See point (2) on

charging voltage at 20 °C Figure A.1

Float charging See point (2) on

1,45V /cell® | 1,65V /cell®

voltage at 20 °C Figure A.1
Basic data for 2 levels
charging Mandatory, _
(boost charge) change from NA AE °C See point (3) on
Poost to Tfoat Figure A1
charging
Temperature correction -3mV/cell /°CP See Figute-Al1
Mandatory stop .
charging of 70 °C See_pomt (4) on
Figure A.1
battery
Switching set points Standard, from Current
9 P boost to float NA | < 0,051 A2 measurement
(all charge modes) . t
charging necessary
Standard, from Current
float to boost I>0,05 7 A2 NA measurement
charging necessary
a8l The values of the charging voltages for the different chafge“modes are indicative values. THe
manufacturer may choose different values for reaching a géertain state of charge. Those values shdll
be clearly indicated in the cell documentation, as well/as\on the approval certificate. The voltage
tolerance should be taken at maximum +1 %.
bl A temperature compensation is necessary. A typical value is of -0,003 V/°C/cell. In case tHe
numerical value shall be adjusted for some type of cells specified as CCCV, it shall be clearly
indicated in the manufacturer's documentation‘and in the approval documents. It is possible to haye
2 values: one for temperatures lower than 20 °C and one for temperature higher than 20 °C.
>
5
(o))
8
°
>
(0]
o
P
o t1(5) )
\\\ ? = - - - -
—— - -,
(2) A
—
T ——
Float charging = = = -Boost charging | (3) T (4)
-40 -30 -20 -10 0 10 20 30 40 50 60 70
Temperature, °C
IEC

NOTE This figure shows a temperature compensated charging of —3 mV/ °C per cell based on 20 °C for Ni-Cd
technologies batteries constant voltage charging (1 or 2 levels) with a current limit.

Figure A.1 — Overview of charging characteristic of Ni-Cd
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The typical charging voltage for most applications is as shown (per cell), temperature
corrected, bringing higher or lower voltage values (at more or less than charge voltage at

20 °C).

A maximum voltage limit (as described on point (5) in Figure A.1) is shown for information,
and cannot be taken into consideration for testing, as dependent upon the application.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ACCUMULATEURS ALCALINS OU AUTRES
ACCUMULATEURS A ELECTROLYTE NON ACIDE -
ELEMENTS INDIVIDUELS PARALLELEPIPEDIQUES
RECHARGEABLES OUVERTS AU NICKEL-CADMIUM

La |Commission Electrotechnique Internationale (IEC) est une organisation mondiale de nermg
conjposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)S L’'IEC
objgt de favoriser la coopération internationale pour toutes les questions de normalisation dans les ddg
de |'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — (publie des
intefnationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessi
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confié
conlités d'études, aux travaux desquels tout Comité national intéressé par le sujet |traité peut particig
organisations internationales, gouvernementales et non gouvernementales, en~liaison avec I'lEC, pa
également aux travaux. L'IEC collabore étroitement avec I'Organisation Internatiohale de Normalisatio
seldn des conditions fixées par accord entre les deux organisations.

Les|décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la
du possible, un accord international sur les sujets étudiés, étant donné ‘que les Comités nationaux
intéfessés sont représentés dans chaque comité d’études.

Les|Publications de I'lEC se présentent sous la forme de recemimandations internationales et sont
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qy

lisation
a pour
maines
Normes
bles au
b a des
er. Les
ticipent
(1S0),

mesure
e I''EC

hgréées
e I'lEC

s'asjsure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsfable de

I'événtuelle mauvaise utilisation ou interprétation qui en est\faite par un quelconque utilisateur final.

Danls le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans
megure possible, a appliquer de fagon transparentefes“Publications de I'lEC dans leurs publications na
et rggionales. Toutes divergences entre toutes, Publications de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquéés en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indép
fourhissent des services d'évaluation de~conformité et, dans certains secteurs, accédent aux mardg
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de cert
indgpendants.

Toup les utilisateurs doivent s'agsurer qu'ils sont en possession de la derniére édition de cette publicatig

Aucpine responsabilité ne _doit étre imputée a I'IEC, a ses administrateurs, employés, auxilia
marjdataires, y compris ses“experts particuliers et les membres de ses comités d'études et des

natipnaux de I'lEC, pouf tout préjudice causé en cas de dommages corporels et matériels, ou de to
donmmage de quelque(nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris |
de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lE(
toute autre Publication de I'lEC, ou au crédit qui lui est accordé.

L'atfention est attirée sur les références normatives citées dans cette publication. L'utilisation de publ
réféfencées_est’obligatoire pour une application correcte de la présente publication.

L’atfention_est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvdq

oute la
ionales
bles ou

bndants
ues de
fication

=}

res ou
Comités
t autre
es frais

ou de

cations

nt faire

I'objet de’droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tells droits

roniot $ 0 0 AL ianald loge icton
de PBrevets—et-denepasavoirsighratédeurexistenee:

La Norme Internationale IEC 60623 a été établie par le sous-comité 21A: Accumulateurs
alcalins et autres accumulateurs a électrolyte non acide, du comité d'études 21 de I'lEC:
Accumulateurs.

Cette cinquiéme édition annule et remplace la quatriéme édition parue en 2001 dont elle
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

caractérisation facultative d'éléments congus pour des performances a trés basse
trés haute température;

caractérisation facultative d'éléments soumis aux essais avec des charges CCCV;

et/ou
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— caractérisation facultative d'éléments congus pour une charge rapide;

— caractérisation facultative d'éléments congus pour des cyclages élevés.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
21A/610/FDIS 21A/621/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette

publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la d

stabili

relativies a la publication recherchée. A cette date, la publication sera

e re¢onduite,

e SuU

bprimée,

e remplacée par une édition révisée, ou

e anjendée.

hte de

€ indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
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ACCUMULATEURS ALCALINS OU AUTRES
ACCUMULATEURS A ELECTROLYTE NON ACIDE -
ELEMENTS INDIVIDUELS PARALLELEPIPEDIQUES
RECHARGEABLES OUVERTS AU NICKEL-CADMIUM

1 Domaine d’application

L'I[EC p6623specifietemarquage,; ta desigmation,;, tesdimernsions; tesessais et fesexigences
applicpbles aux éléments individuels parallélépipédiques rechargeables, ouverts, aulnickel-
cadmipm.

NOTE |Dans le cadre du présent document, le qualificatif "parallélépipédique" se réfere aux-€éléments pofpsédant
des facgs et une base rectangulaires.

En cap d'existence d'une norme IEC spécifiant des conditions d'essai-'et-des exigence$ pour
des éléments destinés a des applications particuliéres, et qui serait’en contradiction ajvec le
présemt document, la publication particuliere est appliquée en priorite.

2 Reférences normatives

Les dpcuments suivants cités dans le texte constituent,/pour tout ou partie de leur coptenu,
des ¢gxigences du présent document. Pour les.reférences datées, seule I'édition| citée
s’appllque. Pour les références non datées, lacderniére édition du document de réfgrence
s'applique (y compris les éventuels amendements).

IEC 60050-482:2004, Vocabulaire Electrotechnique International — Partie 482: Piles et
accumulateurs électriques

IEC 60417, Symboles graphiques ~utilisables sur le matériel (disponible a [|'adresse:
http://www.graphical-symbols.info/equipment)

3 Teérmes et définitions

Pour les besoins du présent document, les termes et les définitions de I'lEC 60050-482 ainsi
que les suivants))s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre ut|lisées
en norlmalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

élément ouvert

élément d'accumulateur ayant un couvercle muni d’'une ouverture au travers de laquelle les
produits issus de I'électrolyse et de I'évaporation sont évacués librement de I'accumulateur
vers I'atmosphére

Note 1 a I'article: L'ouverture peut étre pourvue d'un dispositif a évent.

3.2

tension nominale

valeur approchée appropriée d’'une tension, utilisée pour désigner ou identifier un élément ou
une batterie
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Note 1 a l'article: La tension nominale d'un élément individuel rechargeable ouvert au nickel-cadmium est de
1,2 V.

Note 2 a l'article: La tension nominale d'une batterie de n éléments connectés en série est égale a » fois la
tension nominale d'un élément individuel.

[SOURCE: IEC 60050-482:2004, 482-03-31, modifiee — Remplacement des mots "une
batterie, ou un systéme électrochimique" par "ou une batterie" et ajout des Notes 1 et 2 a
I'article.]

3.3
tension de décharge

<é|émﬁM_MﬂW@ULw1&|ﬁ_mwmuummtterie
pendant la décharge

[SOURCE: IEC 60050-482:2004, 482-03-28]

3.4
capagité assignée
valeur| de la capacité d'un élément ou d'une batterie déterminée~dans des conditions
spécif|ées et déclarée par le fabricant

Note 1 [a l'article: La capacité assignée est la quantité d'électricité CgAh,(amperes-heures) indiquée| par le
fabricant, qu'un élément individuel peut restituer pendant 5 h aprés charge, repos et décharge, dans les copditions
spécifiges en 7.3.2.

[SOURCE: IEC 60050-482:2004, 482-03-15, modifiée\+ Ajout des mots "d'un élément ou"
dans lp définition, et de la Note 1 a I'article.]

3.5
charge CCCV
méthode de charge constituée d'une charge a courant constant (Constant Current) |suivie
d'une charge a tension constante (Constant Voltage)

4 Tolérances de mesure des-parameétres

La prdcision totale des valeurs contrélées ou mesurées, par rapport aux valeurs spécifiges ou
réelleg, doit respecter les:tolérances suivantes:

a) £1|% pour la-tension;

b) +1|% pour le courant;

c) *2|°C pour la température;
d) +0}1.% pour le temps;

e) 1% podrta-capacité-

Ces tolérances comprennent la précision combinée des appareils de mesure, des techniques
de mesure utilisées et de toutes les autres sources d'erreur liées a la méthode d'essai.

Le détail des appareils utilisés doit étre fourni dans chaque rapport de résultats.

5 Désignation et marquage

5.1 Désignation des éléments (obligatoire)

Les éléments individuels parallélépipédiques, ouverts au nickel-cadmium doivent étre
désignés par la lettre "K" suivie d'une lettre L, M, H ou X qui indique:

— un régime de décharge faible (L);
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— un régime de décharge moyen (M);

— un régime de décharge élevé (H);

— un régime de décharge trés élevé (X).

NOTE 1 Ces types d'éléments sont généralement mais non exclusivement utilisés pour les régimes de décharge
suivants:

- L jusqu'a 0,57 A;

- M jusqu'a 3,5/ A;

- H jusqu'a7,0 7 A;

- X jusqu'a7,0/ A etau-dessus.

NOTE 4 Ces courants sont exprimés sous la forme de multiples de 7, A, ou /; A = C; Ah/1 h (voir IEC 61484)

Ce groupe de deux lettres doit étre suivi d'un groupe de chiffres indiquant™da cdpacité

assigrlée de I'élément, en ampéres-heures. Les éléments qui ont été soumijs ‘aux es
20 °C|et a 5°C, mais pas a -18 °C, doivent porter le marquage supplémentaire T
exemple, KH 185 ou KH 185 T5.

Les ejéments a bac plastique doivent étre désignés par la lettre\"P" aprés les ch

par e

5.2

Un mgrquage supplémentaire doit étre ajouté au marquage obligatoire. S'il n'y a pas as:

place |sur I'élément pour ce marquage, les informations peuvent étre omises sur I'élé
mais ¢glles doivent figurer dans la documentation relative a I'élément et dans le rapport @
de typk.

Si le

des e
tempé
I'élément est caractérisé avec une température basse et une température haute, elles d

étre i

T-35/445.

Les éléments soumis auxtessais avec des charges CCCV doivent porter le marquage (

par e

Les éléments soumis’ aux essais en charge rapide doivent porter le marquage R ainsi
valeur|

Les éIEments congus pour cyclage a haut niveau doivent porter le marquage supplémg

C sui

emple, KH 185 P.

Désignation des éléments (facultative)

sais a —18°C, a 5°C et a 20 °€." Les éléments soumis a des essais a d'

VFarquage de la température n'est pasimentionné, les éléments doivent étre sol
atures doivent porter un marquage-supplémentaire T suivi des températures d'es

ndiquées dans l'ordre croissant; séparées par une barre oblique: par exemple: KH

emple, KH 185 P-€CCV.

5ais a
b: par

iffres:

ez de
ment,
'essai

mis a
autres
5ai. Si
oivent
185 P

LCCV:

que la

du courant-de charge rapide de I'essai, exprimée en multiple de I, A: par ex¢gmple,
KH 185 P R1.

ntaire

Les éléments ayant été soumis a plusieurs types d'essais doivent porter le marquage des

différ

5.3

ents essais réalisés: par exemple, KH 185 P T-35/+45 CCCV R1 C1500.

Sorties électriques des éléments

Le présent document ne comporte pas de spécification concernant les sorties électriques des
éléments.

5.4

Marquage

Chaque élément ou monobloc doit comporter un marquage durable donnant les indications
minimales suivantes:
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o type d'élément (désignation conforme a 5.1 et 5.2; en outre, il est admis qu'un fabricant
utilise sa propre désignation);

e nom ou identification du fabricant ou du fournisseur;

e borne positive: soit une rondelle rouge, soit un symbole en creux ou en relief (voir
symbole graphique IEC 60417-5005:2002-10).

5.5

Recommandations de sécurité

Le fabricant doit fournir des recommandations pour la manipulation en toute sécurité de
|'élément. Voir aussi I'lEC TR 61438.

6 Djmensions

Les dimensions des éléments

représentés sur

Tablequx 1 et 2.

NOTE 1
NOTE 3

)

la Figu

re 1

v—\n_..'—‘

sont données dars

©

Bouton de
|_—suspension

d

IEC

Les éléments & bac acier peuvent avoir deux bornes ou plus et plus de quatre boutons de suspen

Les-éléments a bac plastique peuvent avoir deux bornes ou plus mais pas de boutons de suspens

Figure 1 — Exemple d'un élément parallélépipédique ouvert

les

ion.

jon.

a bac acier a deux bornes et quatre boutons de suspension

Tableau 1 — Dimensions des éléments parallélépipédiques ouverts

au nickel-cadmium a bac acier

Largeur, b Hauteur maximale, & Longueurs, d
mm mm mm
81 291 83
105 350 91, 130
131 409 36, 50, 56, 66, 78, 94
148 409 52, 76, 100
157 409 66, 84, 95, 116, 134, 143, 147, 166, 200, 225, 242, 410
188 409 128
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Tableau 2 — Dimensions des éléments parallélépipédiques ouverts
au nickel-cadmium a bac plastique

Largeur, b Hauteur maximale, & Longueurs, d
mm mm mm
62 178 28
78 285 50
81 241 28, 36, 43, 48
87 273 47, 86
123 273 28, 40, 50, 61
138 406 48, 55, 61, 70, 77, 85, 105, 115, 265
147 285 53, 78, 102
165 406 42, 66, 75, 105, 110, 130,160
173 375 122, 197, 287, 392( 517
195 406 29, 34, 40, 50, 64480,/ 94, 115
NOTE Les dimensions données dans les Tableaux 1 et 2 sont des valeurs, préférentielles. Pour les élémlents de

tailles d

NOTE
I'"épaiss]
dans le
dans le

NOTE

maximdle, sur les bornes ou sur les ouvertures ferméessdes éléments, a savoir celle qui est la plus imp

Aucuneg]
NOTE 4
d'élémg
dire au

7 E

ifférentes, les dimensions indiquées sur la Figure 1 sont indiquées.

P Les valeurs concernant les largeurs se rapportent & la Jargéur hors tout de I'élément en ¢
eur de la tdle des boutons de suspension. Les valeurs concernant les largeurs et les longueurs g
5 Tableaux 1 et 2 sont des valeurs maximales, et les tolérahces négatives qui s'y appliquent sont in
Tableau 3.

B Les valeurs concernant la hauteur données dans'les Tableaux 1 et 2 se rapportent a la
limitation inférieure n'est donnée.
Les dimensions données dans les Tableaux 1 et 2 ne sont pas associées a des capacités parti

nts. Elles s'appliquent a tous les types d'€léments parallélépipédiques ouverts au nickel-cadmium,
types L, M, H et X.

Tableau 3 —Tolérances de mesure en millimétres
(valabfe pour les largeurs et longueurs)

Jusqu'a 60 mm inclus 0a-2
Supérieur a 60 mm et jusqu’a 120 mm inclus 0a-3
Supérieur a 120 mm Oa-4

5saisélectriques

xcluant
onnées
Hiquées

hauteur
brtante.

Culiéres
c'est-a-

7.1

Généralités

Les courants de charge et de décharge utilisés pour les essais conformément a 7.1 &4 7.9
inclus doivent se rapporter a la capacité assignée (Cs Ah). Ces courants sont exprimés sous
la forme de multiples de I; A, ot [; A = C5 Ah/1 h.

7.2
7.2.1

Mode de charge pour les essais

Généralités

Avant la charge, les éléments doivent étre déchargés a 20 °C £ 5 °C, a un courant constant

de 0,2

I; A, jusqu'a une tension finale de 1,0 V.

Deux méthodes de charge peuvent étre sélectionnées par le fabricant d'éléments afin de
définir les caractéristiques des éléments:
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