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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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43 INTERNATIONAL ELECTROTECHNICAL COMMISSION

44

45

46 LEAD-ACID STARTER BATTERIES -

47 Part 8: 12v BATTERIES USED IN AUTOMOBILES FOR AUXILIARY OR BACKUP PURPOSES

48

49 FOREWORD

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

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

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

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

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

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

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

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

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

80

81 PURPOSE AND JUSTIFICATION

82

83 WITH THE GROWTH OF XEV VEHICLES (VEHICLES FEATURING INCREASING DEGREES OF ELECTRIFICATION), 12V BATTERIES
84 ARE BEING USED TO SUPPORT 12V FUNCTIONS ALSO IN CASE WHERE THE ICE (INTERNAL COMBUSTION ENGINE) IS NOT
85 PRESENT OR IS COUPLED WITH A HIGH VOLTAGE ELECTRICAL ENGINE, THUS NOT REQUIRING OR HAVING LIMITED ENGINE
86 CRANKING FUNCTIONALITIES. ADDITIONAL FUNCTIONALITIES LIKE THE ONES RELATED TO FUNCTIONAL SAFETY (E.G. IN
87 CASE OF DISRUPTION OF THE MAIN HIGH VOLTAGE ENERGY SOURCE) REQUIRE NEW METHODS FOR ESTABLISHING THE
88 POWER CAPABILITY OF SUCH BATTERIES WHEN REQUESTED TO PROVIDE THE FUNCTION, AS WELL AS POTENTIAL DIFFERENT
89 AGEING MECHANISMS RELATED TO DIFFERENT USAGE PROFILES (E.G. EXTENDED FLOAT CHARGE EXPOSURE).

90 CURRENT PRODUCTION VEHICLES, INCLUDING SOME ICE / START STOP VEHICLES, BUT MAINLY XEV (HEV, PHEV, BEV)

91 ALREADY FEATURE ONE OR MORE LOW VOLTAGE (12V) SUPPORT BATTERIES AND ARE SUPPOSED TO EQUIP SUCH
92 BATTERIES AS FAR AS A LOW VOLTAGE BOARD NET WILL BE PART OF THE ELECTRICAL SYSTEM OF THE VEHICLES.
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93 1 Scope

94  This part of IEC 60095 is applicable to lead acid batteries with a nominal voltage of 12 V, for
95  automobile passenger cars applications, used as auxiliary energy storage and power source in
96  vehicles, but not featuring the classical function of engine starting / cranking. This includes
97  applications in battery-electric vehicles, as well as in vehicles with an internal combustion engine
98 (ICE) that is started out of another (12 V, 48 V or high-volt) battery. This standard can be used for
99 batteries with backup purposes.

100 Batteries defined for auxiliary or backup purposes relate to vehicle applications which are very
101 diverse and undergo fast technical changes. However, they can typically be associated with one of
102  the following three categories:

103 e Category (1): 12V central-storage (main) battery, with most functions of modern automotive

104 batteries except engine starting. These functions typically include: power supply during parking,
105 vehicle activation and after-run, over-the air update and as well transient power delivery and
106 absorption, along with voltage stabilization, during normal vehicle operation.

107 Such batteries are typically sized for energy or capacity (e.g., to support parking loads for a
108 certain duration) and power or high-rate discharge current (e.g., powering electric chassis
109 actuators) simultaneously. As 12 V batteries in electric vehicles can be recharged out of the
110 traction battery while parking, and as cold-cranking performance is not a requirement, they are
111 often downsized and then subjected to higher relative cyclic throughput at greater depth-of-
112 discharge, compared to a starter or micro-hybrid battery in an ICE vehicle with otherwise
113 identical electrical loads.

114 Emergency power support might be required in system architectures where such functionality is
115 not supported by any additional dedicated energy and power source

116 Requirements for category (1) shall take into account significant capacity throughput during life
117 and appropriate voltage response when supporting high rate discharge currents

118 e Category (2): 12 V backup battery that is stabilizing voltage and providing emergency power for

119 a sensitive — often safety relevant — electrical component or sub-net of the power supply system.
120 Such batteries are often disconnected from the 12 V loads when alternator or dc/dc converter
121 are not feeding the 12 V system, protecting them from discharge while parking etc. In such cases,
122 the operating state-of-charge (SOC) range may be narrow (and close to fully charged) and cycle-
123 life requirements only moderate or low.

124 Requirements for category (2) shall take into account limited capacity throughput during life and
125 appropriate voltage response when supporting high rate discharge currents, which can be
126 variable depending on applications and vehicle manufacturer

127 e Category (3): 12 V auxiliary batteries in stop/start or micro-hybrid vehicles that stabilize system

128 voltage during engine restart, which would be powered out of the 12 V starter battery. This
129 application is similar to the backup case described above, but battery discharge occurs
130 frequently during normal operation, and is not safety relevant.

131 Requirements for category (3) shall take into account relevant capacity throughput during life
132 and limited power requirements.

133  This document specifies the:
134+ general requirements;

135 « essential functional characteristics, relevant test methods and results required, for several
136 classes of batteries:

137 o according to the general type of application

138 o according to the type of product
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139 o according the categories as previously defined

140
141 2 Normative references

142 The following documents are referred to in the text in such a way that some or all of their content
143 constitutes requirements of this document. For dated references, only the edition cited applies. For
144 undated references, the latest edition of the referenced document (including any amendments)
145  applies.

146 IEC 60050-482, International Electrotechnical Vocabulary (IEV) — Part 482: Primary and secondary
147 cells and batteries

148 IEC 60095-1:2018, Lead-acid starter batteries — Part 1: General requirements and methods of test

149 IEC 60095-2:2021, Lead-acid starter batteries — Part 2: Dimensions of batteries and dimensions and
150 marking of terminals

151 IEC 60095-6:2019, Lead-acid starter batteries — Part 6: Batteries for micro-cycle applications
152
153 3 Terms and definitions

154  For the purposes of this document, the terms and definitions given in IEC 60050-482 and the
155  following apply.

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

157 e |EC Electropedia: available at http://www.electropedia.org/
158 e |SO Online browsing platform: available at http://www.iso.org/obp
159

160 3.1.1

161 flooded battery

162 lead-acid battery having a cover provided with one or more openings through which gaseous
163  products may escape

164 3.1.2

165 enhanced flooded battery

166 EFB battery

167  Flooded lead-acid battery with additional special design features to significantly improve the cycling
168  capability compared to standard flooded batteries

169 3.1.3

170  valve regulated lead-acid battery

171 VRLA battery

172 Lead-acid battery which is closed under normal conditions but which has an arrangement that allows
173 the escape of gas if the internal pressure exceeds a predetermined value

174 NOTE 1 to entry - The VRLA battery cannot receive addition to the electrolyte and after activation of dry-charged VRLA.
175 NOTE 2 to entry - In VRLA batteries the electrolyte is immobilized.

176 3.1.4

177 absorbent glass mat battery

178  AGM battery

179  VRLA battery in which the electrolyte is immobilized by absorption in a glass mat

180 3.1.5
181  gel battery
182 VRLA battery in which the electrolyte is immobilized by fixing as a gel
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183 3.2 Abbreviated terms and symbols

184
185 EN European Standard (Euro Norm) created by CENELEC (European Committee for
186 Electrotechnical Standardization)

187 CHA Charge Battery; to be charged with given parameters
188 DCA Dynamic charge acceptance
189 DCH Discharge Battery; to be discharged with given parameters

190 PAU Pause; no charging or discharging but measurement of voltage as required. If the battery is
191 connected to the test unit, there shall be no quiescent current

192 RPT Repeat; instruction to repeat certain steps several times

193 Ce Effective capacity [Ah]
194 C Nominal capacity [Ah]

195 Cicn  Recharged capacity [Ah]

196 DoD Depth of discharge [% of C]

197 BOL Beginning of Life
198 EOS End of step

199 EOL End of Life

200 lcha Charge current [A]

201 lcc Discharge current for cranking [A]

202 Ipca Weighted normalized dynamic charge acceptance, measured in A per Ah nominal capacity
203 C, [A/AR]

204 Ipcy Discharge current [A]
205 I Nominal discharge current [A], I, [A] = C,, [Ah] / 20 [h]
206 Qcna Charged capacity [Ah]

207 Qpcy Discharged capacity [Ah]

208 R; Internal resistance [Q]

209 RC Reserve capacity (discharge with a fixed current of 25 A to U = 10,5 V), used in DCA test
210 SoC State of charge
211 tpcy Discharge time [s]

212 U Charging voltage [V]

213 Ugop Voltage at the end of discharge step [V]
214 Ugos Voltage at the end of step [V]

215

216 PPC Pulse power characterization

217 e

218
219
220
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4 Designation of batteries for Auxiliary or Backup applications — Electrolyte
density and open circuit voltage

4.1 Designation according to type

Subclause 4.1 of IEC 60095-1:2018 is applicable

5 Condition on delivery
Clause 5 of IEC 60095-1:2018 is applicable
6 General requirements

6.1 Identification, labelling

6.1.1 General

Batteries according to this document shall bear the following characteristics on at least the top or
one of their four sides.

6.1.2 The identification of manufacturer or supplier

The name of the manufacturer or supplier shall be indicated.

6.1.3 Nominal voltage: 12 V
The nominal voltage of 12 V shall be indicated.

6.1.4 Capacity or reserve capacity and nominal high rate current CCA(AUX)
Subclause 6.1.4 of IEC 60095-1:2018 is applicable

6.1.5 Production date code
Batteries shall be marked with the date of production. This can be part of a more complex code.

6.1.6 Safety labelling
Subclause 6.1.6 of IEC 60095-1:2018 is applicable

6.1.7 Recycling labelling
Subclause 6.1.7 of IEC 60095-1:2018 is applicable

6.1.8 Valve-regulated batteries
Subclause 6.1.8 of IEC 60095-1:2018 is applicable

6.2 Marking of the polarity and fastening of the battery

For battery whose dimensions are defined by IEC 60095-2, the terminals shall be identified
according to the requirements of IEC 60095-2. Where batteries are fastened to the vehicle by means
of integral parts (for example, bottom ledges), these shall be in compliance with the requirements
of IEC 60095-2

7 Functional characteristics

7.1 Electrical characteristics

7.1.1 The 20 h capacity, the reserve capacity and the charge retention have the same definition
as in IEC 60095-1:2018.

7.1.2 Water consumption has the same definition as in IEC 60095-1:2018.

7.1.3 The high rate discharge performance CCA(AUX) is the discharge current Icc, as indicated
by the manufacturer which a battery can supply according to 9.3. Being cranking not a requested
feature, the test result shall be used as parameter for the Power Pulse Characterization (PPC)
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The capacity is defined for a temperature of 25 °C £ 2 °C. It may be indicated by the
manufacturer as either:

nominal 20 h capacity C20,

or nominal reserve capacity RCn.

C20 and RCn are defined in IEC 60095-1:2018 in 7.1.2.

The power pulse characterization (PPC) is a sequence of progressively increasing short
pulses at constant current, where current is fixed within a defined range or proportional to
the nominal current lcc , and executed at full or partial state of charge and low
temperature:

at the beginning of life, as part of the initial characteristics sequence

at the end of life or when the specification target (number of cycles, number of units) of the
intended performance class compliance level is achieved

the charge acceptance (at 0 °C) defined in IEC 60095-1:2018, 7.1.3.

the charge recovery test (at 25 °C) is a specific requirement based on specific usage
profiles more aligned with current applications and looking over charge performance on a
longer timespan

The charge retention is defined in IEC 60095-1:2018, 7.1.4.
The endurance test consists in four parts:

the "corrosion test" represents the ability of a battery to perform repeated overcharge/storage
periods.

the "cycling test 17,5 % DoD" represents the ability to deliver energy under high cyclic
conditions in a partially discharged state of charge.

the "cycling test 50 % DoD" represents the ability of a battery to perform repeated discharge/
recharge cycles and long rest periods on open circuit. This ability shall be tested by a series of
cycles and rest periods under specified conditions after which the cold cranking or the capacity
performances shall be determined.

The “high temperature cycle life test” represents the ability to perform repeated cycles of
charge and discharge, at high environmental temperature, and the ability to provide high
current pulses during an ageing process driving a progressive increase of battery internal
resistance. Test is optional, recommended for batteries intended to be used in warm
applications and/or climate zones.

7.1.10 The water consumption is defined in IEC 60095-1:2018, 7.1.6.

7.2
7.2.1

7.2.2

7.2.3

Mechanical characteristics

The vibration resistance and the electrolyte retention have the same definitions as in IEC 60095-
1.

"Vibration resistance" represents the ability of a battery to maintain service under periodic or
irregular acceleration forces. Minimum requirements shall be verified by a test (see 9.7).

"Electrolyte retention” is the ability of a battery to retain the electrolyte under specified physical
conditions (see 9.8).
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