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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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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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66 INTERNATIONAL ELECTROTECHNICAL COMMISSION

67

68

69 LEAD-ACID STARTER BATTERIES -

70 Part 8: 12V BATTERIES USED IN AUTOMOBILES FOR AUXILIARY OR BACKUP PURPOSES

71

72 FOREWORD

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

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

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

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

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

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

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

99 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
100 indispensable for the correct application of this publication.
101 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
102 rights. IEC shall not be held responsible for identifying any or all such patent rights.
103

104 International Standard IEC 60095-8 has been prepared by IEC technical committee 21: Secondary
105  cells and batteries.

106

107  The text of this International Standard is based on the following documents:

FDIS Report on voting
21/975/FDIS 21/985/RVD

108
109 Full information on the voting for the approval of this International Standard can be found in the
110 report on voting indicated in the above table.

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

112 A list of all the parts in the IEC 62660 series, published under the general title Secondary lithium-
113 jon cells for the propulsion of electric road vehicles, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to the

specific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.
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122 Introduction

123
124

125  With the growth of XEV vehicles (vehicles featuring increasing degrees of electrification), 12V
126 batteries are being used to support 12V functions also in case where the ICE (internal combustion
127 engine) is not present or is coupled with a high voltage electrical engine, thus not requiring or having
128 limited engine cranking functionalities. Additional functionalities like the ones related to functional
129  safety (e.g. in case of disruption of the main high voltage energy source) require new methods for
130 establishing the power capability of such batteries when requested to provide the function, as well
131 as potential different ageing mechanisms related to different usage profiles (e.g. extended float
132 charge exposure).

133 Current production vehicles, including some ICE / Start Stop vehicles, but mainly xEV (HEV, PHEV,

134 BEV) already feature one or more low voltage (12V) support batteries and are supposed to equip
135 such batteries as far as a low voltage board net will be part of the electrical system of the vehicles.
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136 LEAD-ACID STARTER BATTERIES -
137 Part 8: 12V BATTERIES USED IN AUTOMOBILES FOR AUXILIARY OR BACKUP
138 PURPOSES

139 1 Scope

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

146 This document specifies the:
147 * general requirements;

148 » essential functional characteristics, relevant test methods and results required, for several
149 classes of batteries:

150 o according to the general type of application
151 o according to the type of product
152 o according the categories as defined in Clause 3

153 2 Normative references

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

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

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

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

163 IEC 60095-6:2019, Lead-acid starter batteries — Part 6: Batteries for micro-cycle applications

164 3 Terms and definitions

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

167  1SO and IEC maintain terminological databases for use in standardization at the following addresses:

168 e |EC Electropedia: available at http://www.electropedia.org/
169 e |SO Online browsing platform: available at http://www.iso.org/obp
170 o |EC 60095-1
171 o |EC 60095-6
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172 Batteries defined for auxiliary or backup purposes relate to vehicle applications which are very
173 diverse and undergo fast technical changes. However, they can typically be associated with one of
174 the following three categories:

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

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

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

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

188 Three requirement levels (1A), (1B), (1C) shall take into account different capacity throughput
189 as predicted by the OEM for specific applications.

190 e Category (2): 12 V backup battery that is stabilizing voltage and providing emergency power for
191 a sensitive — often safety relevant — electrical component or sub-net of the power supply system.
192 Such batteries are often disconnected from the 12 V loads when alternator or dc/dc converter
193 are not feeding the 12 V system, protecting them from discharge while parking etc. In such cases,
194 the operating state-of-charge (SOC) range may be narrow (and close to fully charged)

195 Requirements for category (2) will take into account limited capacity throughput during life and
196 appropriate voltage response when supporting high-rate discharge currents.

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

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

201 Requirements for category (3) shall take into account limited capacity throughput and power.
202 3.2 Abbreviated terms and symbols

203

204 EN European Standard (Euro Norm) created by CENELEC (European Committee for
205 Electrotechnical Standardization)

206 CHA Charge Battery; to be charged with given parameters
207 DCH Discharge Battery; to be discharged with given parameters

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

210 RPT Repeat; instruction to repeat certain steps several times

211 Ce Effective capacity [Ah]
212 Ch Nominal capacity [Ah]
213 C,., Recharged capacity [Ah]

214 DoD Depth of discharge [% of C,]

215 BOL Beginning of Life
216 EOS End of step
217 EOL End of Life
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218 Icc Discharge current for cranking [A]

219 1 Nominal discharge current [A], I, [A] = C,, [Ah] / 20 [h]

220 QOcpa Charged capacity [Ah]

221 R Internal resistance [Q]

222  RCn  Nominal Reserve capacity (discharge with a fixed current of 25 Ato U= 10,5 V)
223  RCe  Effective Reserve capacity

224  SoC State of charge

225 U, Charging voltage [V]

226 Ugop Voltage at the end of discharge step [V]

227
228 PPC Pulse power characterization

229  PP1
230 PP2
231

232 4 Designation of batteries for Auxiliary or Backup applications — Electrolyte
233 density and open circuit voltage

234 4.1 Designation according to type
235 Subclause 4.1 of IEC 60095-1:2018 is applicable

236 5 Condition on delivery

237 Clause 5 of IEC 60095-1:2018 is applicable

238 6 General requirements

239 6.1 Identification, labelling

240 6.1.1 General

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

243 6.1.2 The identification of manufacturer or supplier
244 The name of the manufacturer or supplier shall be indicated.

245  6.1.3 Nominal voltage: 12V
246 The nominal voltage of 12 V shall be indicated.
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247  6.1.4 Capacity or reserve capacity and nominal high rate current CCA

248 General-use automotive batteries

249 Subclause 6.1.4 of IEC 60095-1:2018 is applicable for batteries that are qualified for starter application
250 according to IEC 60095-1 or IEC 60095-6 and shall be qualified for additional use in auxiliary or backup
251 applications.

252 Dedicated auxiliary or backup batteries

253 Batteries designed specifically for auxiliary or backup applications shall carry indications of capacity and CCA
254 in line with subclause 6.1.4 of IEC 60095-1:2018, too. However, this norm defines a shorter cranking
255 performance test for such batteries that will only be applied with a new, more application-specific pulse-power
256 performance characterization (PPC) test.

257  6.1.5 Production date code
258 Batteries shall be marked with the date of production. This can be part of a more complex code.

259  6.1.6 Safety labelling
260 Subclause 6.1.6 of IEC 60095-1:2018 is applicable

261 6.1.7 Recycling labelling
262 Subclause 6.1.7 of IEC 60095-1:2018 is applicable

263 6.1.8 Valve-regulated batteries
264 Subclause 6.1.8 of IEC 60095-1:2018 is applicable

265 6.2 Marking of the polarity and fastening of the battery

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

270 7 Functional characteristics

271 71 Electrical characteristics

272 711 The 20 h capacity, the reserve capacity and the charge retention have the same definition
273 asin I[EC 60095-1:2018.

274 7.1.2 The high rate discharge performance CCA(AUX) is the discharge current Icc, as indicated
275 by the manufacturer which a battery can supply according to 9.3. Engine-cranking not being a
276 requested function, the test result shall be used as an indicator of generalized power performance
277  and as a parameter for the Pulse Power Characterization (PPC) procedure.
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7.1.3

71.4

71.5

7.1.6

71.7

7.1.8

7.1.9

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 I.c , 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 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 and on specific power performance recovery at
established intervals during the charging process

The charge retention is defined in IEC 60095-1:2018, 7.1.4.

The endurance test consists in the following parts:

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

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 Light Load life cycles test represents the ability to perform significantly high number of
shallow charge/recharge cycles at a relatively high State of Charge

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

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