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GENERI C SPECI FI CATI ON
FOR BATTERI ES, NON- RECHARGEABLE, PRI MARY

PREFACE

This Defence Standard supersedes
DEF STAN 61-3 (PART 1) |ISSUE 4

I This Standard provides the generic specification for all types of
primary batteries, (Leclanché, mercuric oxide, manganese dioxide and
lithium for Mnistry of Defence use, together with related Suppl ements
detailing particular requirenents of individual batteries.

i1 This Standard has been prepared by the Defence Electrical and

El ectronic Standardization Conmttee (DELSC) Subconmttee L1O Batteries
because there is no suitable National or other Standard acceptable to the
Mnistry of Defence available.

i1 This Standard together with its related Supplenments contains all the
necessary technical information and it is the definitive specification for
these itens.

NOTE: The Suppl ement may call for changes to the tests given in this
Standard to be carried out. Therefore the Supplenent is to be read in
conjunction with this Standard before any testing is carried out to ensure
that all of the requirenents of the Supplenment are net.

iv This Defence Standard is being issued as an INTERIM Standard and is
provisional in order to obtain information and experience of its
application. This will then permt the subm ssion of observations and
comments from users, using D Stan Form No 22 encl osed.

v This Standard has been agreed by the authorities concerned with its use
and shall be incorporated whenever relevant in all future designs
contracts, orders etc and whenever practicable by anendnent to those
already in existence. If any difficulty arises which prevents application
of the Defence Standard, the Directorate of Standardization shall be
informed so that a remedy may be sought.

vi Any enquiries regarding this Standard in relation to an invitation to
tender or a contract in which it is incorporated are to be addressed to the
responsi bl e technical or supervising authority named in the invitation to
tender or contract.

vii This Standard has been devised for the use of the Crown and of its
contractors in the execution of contracts for the Crown. The Crown hereby
excludes all liability (other than liability for death or personal injury)
what soever and howsoever arising (including, but without limtation,
negligence on the part of the Crown its servants or agents) for any |oss or
damage however caused where the Standard is used for any other purpose
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GENERI C _SPECI FI CATI ON FOR BATTERI ES, NON- RECHARGEABLE, PRI MARY

Section One. General

1 Scope

This Standard specifies the technical requirements for qualification
approval, manufacture, quality conformance and test procedures for
batteries, non-rechargeable, primary.

This Standard is not intended as a guide to battery selection, for which
pur pose reference should be made to Def Stan 61-17.

2 WARNI NG

This Standard calls for the use of substances and/or procedures that may be
injurious to health if adequate precautions are not taken. It refers only
to technical suitability and in no way absol ves either the designer, the
producer, the supplier or the user fromstatutory obligations relating to
health and safety at any stage of manufacture or use.

Particular attention is drawn to the follow ng hazards although the list is
not necessarily exhaustive and the inclusion of such a list does not

absol ve the supplier or user fromthe obligations referred to in this

VWARNI NG

(a) Lithiumcells may rupture or explode under certain circunstances,
ejecting lithiummetal and irritant and/or noxious liquids and gases.

(b) Lithiummetal will ignite spontaneously on contact with water or other
aqueous fluid, including body fluid and is capable of causing serious
burns.

3 MOD Procurenent Policy

It is MO policy to purchase batteries against procurement specifications
whenever possible. Two types of specification are used; Qualification
Approval Supplements and Preferred Battery Suppl ements.

These Suppl enents, which are separate documents and nust be read in
conjunction with this Standard, contain the particular requirements for a
specific battery. Their requirenents shall take precedence should they
differ from those given in this Standard.

To provide a focal point for expertise on batteries a Technical Authority
has bheen established within each Controllerate, for further details refer
to Def Stan 61-17.

4 Rel ated Docunents

4.1 Reference is made in this Standard to the follow ng docunents:

BS 89 Specification for Direct Acting Indicating Electrica
Measuring Instruments and their Accessories

BS 397 Primary Cells and Batteries. (Parts 1, 2 and 3)

BS 2011 Basi ¢ Environmental Testing Procedures

BS 3GL00 General Requirements for Equipnment in Aircraft

4



4.1 (Contd)
BS 5750 Part 1
BS 5750 Part 2
BS 6001

BS 6002

BS (39

Def Stan 00-9
Def Stan 00-10

Def Stan 00-35
Def Stan 05-14

Def Stan 05-34
Def Stan 59-59
Def Stan 61-17
Def Stan 61-19
Def Stan 93-42
EN 29002

| SO 9002

STANAG 4093
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Quality Systenms. Specification for Design Manufacture
and Installation

Quality Systems Specification for Mnufacture and
I nst al Yati on

Sanpling Procedures and Tables for Inspection by
Attributes

Sanpling Procedures and Charts for Inspection by
Variabl es for Percent Defective

Primary Active LithiumBatteries for Use in Aircraft
General Requirenents for Qualification Approval,
Capabi lity Approval and Quality Assurance of Conponents
for Mnistry of Defence Use

General Design and Manufacturing Requirements for
Service Electronic Equi pment

Envi ronmental Handbook for Defence Materiel

Mit ual Acceptance of Qualification Approvals for

El ectronic Conponents wi thin NATO Countries

Marking of Service Materiel

Electrical /El ectronic Conponents for Defence Use
Services Qualified Products List including Conponents of
Assessed Quality

The Requirenents for the Selection of Batteries for
Servi ce Equi pment

Storage, Handling and Disposal of Lithium Batteries
Requi rements for Thernopl astic Injection Muldings
Quality Systems - Mdel for Quality Assurance in
Production and Installation

Quality System - Model for Quality Assurance in
Production and Installation

Mit ual Acceptance of Qualification Approvals for

El ectronic Parts

4.2 Reference in this Standard to any related docunent means in any
invitation to tender or contract, the edition and all anmendments current at
the date of such tender or contract unless a specific edition is indicated.

4.3 The rel ated docurments are available fromthe address as shown bel ow

DOCUNVENT SOURCE

British Standards BSI
Sal es Depart ment
Linford Wod

M LTON KEYNES MK14 6LE

Def ence St andards

Mnistry of Defence
Directorate of Standardization
Kentigern House

65 Brown Street

GLASCOWV & 8EX
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4.3 (Contd)
DOCUMENT SOURCE
STANAG Mnistry of Defence

Directorate of Standardization
Kentigern House
65 Brown Street
GLASGOW & 8EX

5 Definitions
For the purpose of this Standard the follow ng definitions apply:
5.1 Approving Authority. The delegated Approving Authority (AA) is the

Defence Electrical and El ectronic Standardization Conmttee (DELSC)
Subconmm ttee L10; Batteries. Al correspondence should be addressed to:

Secretary DELSC Subconmittee L10
D Stan 8

Kentigern House

65 Brown Street

GLASGOW &2 8EX

5.2 Approving Authority Representative (AAR). The AAR is the authority
nom nated by DELSC L10 to oversee the qualification approval exercise and
Its maintenance, also to provide a general focal point for quality
assurance aspects when invoked in the contract schedule. The details of
the current AAR can be obtained from the Approving Authority.

5.3 Battery dinmensions. These shall be in accordance with the relevant
Suppl ement.  For the purposes of this Standard once qualification approval
has been granted (see Section Two) the dinensions shall not be changed

wi t hout approval fromthe Approving Authority.

5.4 Discharge. Process by which a battery delivers current to an external
circuit.

5.5 Duty discharge. The electrical |oad demands of the application for
which the battery is intended expressed in terms either of resistance,
current or power versus tine.

5.6 Duty discharge duration (N, N, N). The duration for which the
battery, at a tenperature of T, 20°C or T,respectively, is required to
performits duty discharge down to the end-point voltage V., as defined in
the relevant Supplenent.

5.7 End point voltage (V). The specified OLV at which the discharge is
consi dered conpl ete.

5.8 Frozen design. A frozen design is one which has successfully
conpl eted all phases of devel opnent.

5.9 CGeneric specification. The generic requirements are those that
generally apply to all types of primary batteries produced to or purchased
against this Standard.
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5.10 Goup A B and C testing. These groups are the categories used for
quality conformance testing. The test requirements are specified in the
rel evant supplenent and the data obtained is used for establishing quality
conformance and acceptance of the manufactured | ot also naintenance of the
qualification approval. The groups are as follows:

Goup A° Non-destructive tests, normally applied to all sanples in the
lot, used for the inspection of the battery's principal visual
el ectrical and di mensional characteristics.

Goup B: Tests which are carried out on a sanple fromthe manufacturing
| ot selected in accordance with the supplenent and BS 6001
Typical tests include short termstorage at tenperate and
el evated tenperatures followed by discharge, the results of which
are used to provide batch rel ease test data.

Goup C.  These are normally long term storage and environnental tests,
data fromwhich is used for the maintenance of qualification
approval .

5.11 Hernetically sealed cell. A cell having a netallic case which is
fully sealed by welding and where glass or ceramc-to-netal seals are used

to insulate electrical feed-throughs

5.12 Nom nal voltage. A value, for descriptive purposes, that
approximtes to the OCV of the battery. Tables la and |b show typica
nom nal voltages for various electro-chemstries.

5.13 Non-hernetically sealed cell. Acell in a non-netallic case, or one
ina netallic case wherein plastic or elastomeric seals or insulators are
used.

5.14 On load voltage (QLV). The potential difference existing between the
termnations of a battery when it is delivering a current.

5.15 Qpen circuit voltage (OCV). The potential difference existing
between the termnations of a battery when no | oad has been applied.

5.16 Qperational tenperature limts (T, T). The maxinum tenperature T,

and the mininmumtenperature T, between which the battery is designed to be
used and to conply with this Standard as defined in the relevant
Suppl enent .

5.17 Prinmary battery. A primary battery may contain one or nore primary
cells.

5.18 Primary cell. A source of electrical energy obtained by a direct
conversion of chem cal energy, designed to deliver its capacity once and be
discarded. \When ready for delivery, a primary battery includes termnals
and may include a case

5.19 Qualification approval. The process applied to a batch of sanples

which are representative of production standard batteries to denonstrate
that the manufacturer is capable of neeting the requirenents of the generic
and suppl enent specifications.

5.20 Rated capacity (C). The product of the constant current equival ent
to the mean of the duty cycle current and the discharge time at 20°C down
to the end-point voltage V, as defined in the relevant Supplenent.

7
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5.21 Storage life. Duration of storage under specified conditions at the
end of which the battery retains the ability to nmeet the specified
perfornmance requirenents.

5.22 Supplements. These are specifications for an individual battery and
define all of the requirenents related to it. There are two types,

Qualification Approval ppl ements (QAS) and Preferred Battery Supplenents
(PBS). They are sequentlaPIy Iettered and their unique |dentyty Ps used to

reference their appropriate sectional specification.

5.22.1 Preferred Battery Supplements. These are basic detai
specifications which define the mninumtechnical requirements for a
specific battery type. The requirenments are based on comercially
avai | abl e battery specifications with mniml specific requirenents for
def ence use.

5.22.2 Qualification Approval Supplenents. These are detai

specifications which define the technical requirements for a specific
battery type which is used in a critical role and the design is subject to
configuration nanagement. The dinensional requirenents are normally those
that apply to commercially available batteries, but the performance

requi rements are nmore onerous and designed to match the w de range of
applications of defence equipnment.

5.22.3 Term nations. The parts to which the external circuit is
connect ed.

5.23 Voltage delay tinme (D). The maxinumtime interval between the
application of the Duty Discharge |oad and the term nal voltage reaching
and sustaining a value not less than V., as defined in the relevant

Suppl enent .
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Table 1

El ectrochem cal Systenms & Nomi nal Vol tages

(a) Aqueous Systems with Zinc as Negative Electrode

Positive Electrode Electrolyte Solution Nomi nal Vol tage
mercuric oxide al kali/netal hydroxide 1.35

nercuric oxide/ al kal'i/metal hydroxide 1.4

manganese di oxi de

oxygen al kal i /metal hydroxide 1.4

oxygen ammoni um chl oride or 1.4

zinc chloride
manganese di oxi de al kali/metal hydroxide 1.5
manganese di oxi de amoni um chloride or 1.5

zinc chloride

silver oxide al kali/netal hydroxide 1.55

(b) Non- Aqueous Electrolyte Systems with Lithium as Negative Electrode

Positive Electrode Noni nal Vol t age
copper oxide 1.5%
i ron disul phide 1.5
copper oxyphosphate 2.5
I odi ne 2.8
manganese di oxi de 3.0
pol ycar bon nonof | uoride 3.0
sul phur di oxi de 3.0
thionyl chloride 3.5
sul phuryl chloride 3.9

* NOTE: For OCV neasurenents a value of 2.3 V is used.
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Section Two. Requirements for Qualification Approval

6 Qualification Approval Procedures

The qualification approval procedures defined below are based on those of
Def Stan 00-9 and are incorporated to denonstrate that a manufacturer is
capabl e of producing the type of battery that meets the requirenents of
this Standard and its appropriate Supplenent

A battery is eligible for qualification approval to this Standard provided
the manufacturer can denonstrate, through his registered quality system
control over all stages of manufacture, either inits entirety, or
comencing at a manufacturing operation which is called the “primary
stage”.

The procedures of this section apply to both qualification approval and
preferred battery supplenents.

6.1 CGeneral requirements for qualification approval. For batteries whose
primary stage of manufacture is the receipt of raw materials and for which
the AAR can witness all stages of manufacture and qualification testing.
The manufacturer is required to:

(a) Have an approved nanufacturing scope which includes the type of
battery for which qualification is sought.

(b) Be assessed and registered to BS 5750 Part 1 or 2, 1SO 9002 or

EN 29002 equivalent, by a third party certification body which itself is
registered with the National Accreditation Council for Certification Bodies
(NACCB). If not assessed and registered nmeet the requirements of

Def Stan 00-9 Section B

(c) Establish the conplete manufacturing data package (build standard) of
qual ity control specifications for materials, piece parts and processes for
the battery for which approval is sought. The relevant docunents and
specifications shall be subject to the configuration controls of

Def Stan 05-57 and referenced in the battery's quality plan (see 19.2).

(d) Provide the AAR with a full programre of the test schedule matrix and
permt the AAR to witness any of the tests

(e) On receipt of authorization fromthe AAR provide and test the
batteries as directed by the Supplenent, free of all charges unless
otherwi se contractually agreed.

(f) Conplete a test report (see clause 8).

(g) Prepare an application for a qualification approval certificate (see
clause 9).

(h) Maintain his qualification approval (see clause 11).

6.2 Requirenents for qualification approval of batteries manufactured
within NATO.  For batteries whose prinary stage of manufacture is the
receipt of raw materials, but, where the AAR nmay not be able to witness al
stages of manufacture and qualification testing.

The general requirenents of 6.1 shall apply. The qualification approva
procedures shall be in accordance w th STANAG 4093 and Def Stan 05-14.

10
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6.3 Requirements for qualification approval of batteries manufactured
outside NATO  For batteries whose primary stage of manufacture is the

receipt of raw materials and where an inter-governnent agreement
(Menorandum of Under standi ng) exists between the manufacturers country and
the UK

The general requirements of 6.1 shall apply. The qualification approval
procedures shall follow the principles of STANAG 4093 and Def Stan 05-14
which shall be defined in an inter-governnent agreenent.

NOTE:  In exceptional circunstances the AAR may undertake surveillance of
the qualification approval.

6.4 Requirenments for qualification approval of batteries manufactured by a
subcontractor. For batteries produced under a subcontract whose primry

stage of manufacture is the finished cell. The finished cell may then be
subjected to further stages of manufacture, by the prine manufacturer, and
offered for qualification approval.

The procedures used for the qualification approval shall be referenced on
the application for qualification approval and associated certification
(see Annexes) and the quality plan (see 19.2).

6.4.1 The prime nanufacturer shall:
) Satisfy the general requirenents of 6.1.

(a
(b) Establish a configuration control agreement with his subcontractor
which is acceptable to the AAR

(c) Be responsible for ensuring conpliance with the requirenents of this
Standard, the Supplement and the quality assurance systemincluding the
surveillance of the subcontract manufacturer to the satisfaction of the
AAR

(d) Apply for qualification approval in accordance with 6.5 stating the
procedure by which adequate control and conpliance with the requirenents of
this Standard is to be achieved.

6.4.2 The Approving Authority shall:

(a) Acknow edge acceptance or define necessary nodifications to the
proposals given from#6.4.1 above. Mdifications, as directed by the
Approving Authority, shall be sufficient to ensure that confidence in the
original build standard and associated qualification approval is

mai ntai ned, which nmay entail either nodified group A, B or Ctesting or
addi tional maintenance of approval requirements.

(b) On successful conpletion of qualification approval raise an
appropriate qualification approval certificate.

6.4.3 The AAR shall:
(a) Approve the sub-contract control and the configuration control

procedures or identify any areas of risk which the prime manufacturer shal
address.

11
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6.4.3 (Contd)

(b) Arrange for the surveillance of the qualification approval using their
own resources or delegate the activity in accordance with 6.2 or 6.3 above.

(c) Authorize commencenent of qualification testing.

6.5 Sub-contracted work. The manufacturer nmay sub-contract work provided
it is carried out in accordance with Def Stan 05-61 (Part 3). The rules
for qualification approval of a battery, which is produced using critica
sub-contracted conponents, such as cells, shall be applied in full and
separately for each source of critical sub-contracted conponent, ie each
approval programme, supporting documentation and associated approva
certificate will be valid for the proven source of sub-contract cells and
only that source

6.6 Application for qualification approval. A manufacturer seeking
qual i fication approval shall apply in witing to the Secretary of the
Approving Authority. The manufacturer will conplete three copies of annex
A and forward themw th the supporting information to the Secretary of the
Approving Authority. The Approving Authority will conplete the details at
the bottomof the form retain one copy and send a copy to the manufacturer
and the AAR

6.7 Notice of testing. The manufacturer shall give the AAR sufficient
notice of their desire to start qualification approval testing. Testing
may only start once the AAR has given agreement to the conmencenment of
testing. The manufacturer shall then denmonstrate that he is in a position
to apply all of the processes, tests, measurenents etc, which will result
in an approved battery.

7 Qualification Approval Testing

Tests will be carried out by the manufacturer using his own approved
testing facilities or by an independent test |aboratory which is acceptable
to the AAR Al qualification approval testing shall be carried out in
accordance with the requirenents of this Standard and the appropriate
suppl;nent, free of all charges to the MO unless otherw se contractually
agree

7.1 Qualification approval supplenents. In the case of these the
manufacturer is required to test the batteries to the full requirenents and
will only be permtted to provide supporting evidence where structura
simlarity can be claimed froman existing qualification approval

7.2 Preferred battery supplements. |In the case of these the requirenments
reflect those of commercial standards and not necessarily those of mlitary
requirements. In line with the manufacturer’s comrercial activities he may
wel | have carried out tests or be able to provide test evidence of
conformance to the test requirenents. The manufacturer is permtted to
provi de such test evidence to support his application for approval provided
It is supported by a declaration of design performance (DDP).

The DDP is a formal docunent detailing the test requirenents, test results
and referencing the reports related to the tests. On conpletion it will be
signed by the manufacturer’s senior technical nmanager confirmng that the
test requirements are achievable. The DDP will be countersigned by the AAR
who are required to substantiate the test data. An exanple of a typica

DDP is shown at annex G

12
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8 Qualification Approval Test Report

The manufacturer shall conpile a test report in accordance with the
requi rements defined bel ow

8.1 Information to be included in the test report:

(a) Approval Authority reference nunber (fromthe returned annex A).

(b) Suppl ement nunber, issue and date

(c) Manufacturer’s nane and address.

(d) Place of manufacture if different from(c)

(e) Manufacturer’s part nunber and description.

(f) A conplete record of all of the neasurenents taken with their
correspondi ng neasurenment uncertainty and anbient conditions at the tinme of
measur enent .

(g). A tabulated Iist of the test equi pment used, the serial nunber of the
equi prent and the calibration due date

(h) The identification of any test carried out by an independent test

| aborat ory.

(i) Reference to manufacturing data package including its build standard
construction termnations, labelling etc.

(j? Ful | details of any supporting test results for read across
Information, where appropriate.

(k) Copy of the countersigned DDP, in the case of preferred batteries.

NOTE 1. Wen the requirements of (f) and (g) prove too large to include in
the test report the manufacturer shall retain the results for the life of
the approval and shall provide a summary of the results in the report.

NOTE 2: \Wen qualification approval tests have not been carried out at the
sane address, reports on the separately perforned tests shall be submtted
in their entirety as appendices to the main report.

8.2 Authentication of test report. Test reports shall be certified by the
manufacturer’s Quality Manager, or authorized representative, to certify
the results and signifying that all of the tests for qualification approva
have been carried out. The qualification approval report shall be
countersigned by the AAR's representative to signify that the surveillance
Is conplete, the results are confirmed and that the content of the report
is agreed. If the report cannot be signed by the AAR but the manufacturer
considers he has fulfilled the requirements then the report shall be
submtted, with a covering letter fromthe AAR to the Approving Authority
for their consideration

8.3 Preparation and distribution of the test reports. Three copies of the
test report shall be prepared and distributed as follows:

(a) One copy to the Approving Authority.

13
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8.3 (Contd)
(b) One copy to the AAR
(c) One copy shall be retained by the manufacturer.

9 Qualification Approval Certificate

9.1 Application for an approval certificate. At the appropriate point in
the qualification approval programme, and on conpletion of a test report,
the manufacture may apply for an approval certificate by conpleting the
appropriate “application for a qualification approval certificate” (see
annex B) and submitting it to the AAR for countersignature, who will
forward it to the Approving Authority.

Dependi ng upon the application and the progress of the test programme two
level s of certification may be awarded

9.1.1 Full qualification approval certificate. Full qualification
approval may be applied for and granted on the successful conpletion of al
specified tests once conpliance with all of the specification requirenments
can be denonstrated

9.1.2 Interim qualification approval certificate. Due to the relatively
| engthy storage periods that may be involved in the approval programe a
manuf acturer may apply for and be granted an interimapproval on the basis
of satisfactory conpletion of the short termtests. The appropriate point
for application will vary depending upon the Suppl enent requirenents.
Nornal 'y this will only be granted after conpletion of the nechanical
environmental and short term storage tests

Shoul d the remaining tests yield unsatisfactory results the interim
approval may be withdrawn.

Interimapproval s may be awarded where a performance |imtation exists for
a mnor deviation fromthe Supplenent’s requirements. The certificate
may only be uprated to a full certificate once it can be denonstrated that
the limtation has been overcone.

A mnor deviation is classified as a deviation fromthe specification which
will not affect the required performance to an extent which cannot be
tolerated in use for a particular application. Each case will be
considered on its nerits by the Approving Authority.

In terns of conpetitive procurenent preference will normally be given to a
manufacturer who is in receipt of a full qualification approval
certificate.

9.2 Processing the certification application. The AAR shall exanine the

application and the supporting documentation. |f acceptable, the AAR shal

conpl ete section B of annex B and forward it to the Secretary of the DELSC
L10 conmittee which signifies a recommendation for the award of an approval
certificate. If the application is unacceptable the application shall be

returned to the manufacturer for appropriate action (see 8.2).

Once an approval application is received by the DELSC L10 they shal
consider it and if acceptable prepare and issue an approval certificate.
If the application is not acceptable it shall be returned to the
manufacturer, with a supporting letter which shall be copied to the AAR

14
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9.3 Preparation of an approval certificate. The Secretary to the
Approving Authority shall prepare, register and nunber the certificate and
arrange for its signature. A conpleted copy of the certificate (annex C
shall be forwarded to each of the Controllerate technical authorities, the
Supply Management branches, the nmanufacturer and the AAR

The Approving Authority shall ensure that the appropriate certificate and
listing clearly identify whether a full or interimaqualification approva
has been granted.

9.4 Approval certificate reference list. The Secretary of the DELSC L10
committee shall retain an up to date list of the battery approval
certificates.

9.5 Periodic review of approval certificates. Approval certificates wll
be issued for a three year period after which they shall be reviewed and
retained provided the approval has been maintained in accordance with
clause 12. If they have not been maintained they will be wthdrawn (see
cl ause 13).

10 Modification to Batteries Approved to a Qualification Approva
Suppl enent

In the case of any proposed nodifications to the battery, subsequent to the
granting of qualification approval the manufacturer shall notify the
Approving Authority through the AAR  Notification of the nodification
shal | be acconpanied by sufficient test evidence to denonstrate that no
adverse effects will occur as a result of the change, also the existing
standard will be maintained.

The AAR, after consultation with the Approving Authority, shall decide
whether it is necessary to carry out any further qualification approva
tests before the change is introduced and the battery can be offered for
rel ease.

Failure to conply with this requirement may result in the wthdrawal of the
qual i fication approval certificate which could lead to the cancellation of
any associated Mnistry contracts. It is in the manufacturer’s interest to
retain his approval by introducing nodifications in a controlled manner by
est abl i shing apﬁroval of the revised build standard before ceasing
production of the qualification approved battery.

11 Modification to Batteries Approved to a Preferred Battery Suppl enent

Modi fications may be made to an approved battery without the agreenent of
the approval authority provided the requirenents of this Standard and the
PBS are not prejudiced. Should there be any doubt that this will occur

then the AAR shall be notified and the procedure of clause 10 shall apply.

Provi ded the specification can still be met then the manufacturer shal
confirmin witing his nodification to both the Approving Authority and the
AAR so that the records can be maintained and certification amended.

Failure to conply with this requirement may result in the wthdrawal of the

qual i fication approval certificate which could lead to the cancellation of
any associated contracts.
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12 Maintenance of Qualification Approva

The manufacturer is responsible for demonstrating that the qualification
approval has been naintai ned.

The manufacturer shall conplete the Mintenance of Approval Notification
(annex F) for countersignature by the AAR who will forward it to the
Approving Authority. This shall be carried out three nonths before the
expiry date of the qualification approval certificate. Failure to carry
out this procedure may result in the withdrawal of the certificate.

Mai nt enance of approval is assured under the follow ng circunstances:

(a%.For those batteries continuously manufactured and successfully
submtted to the procedure of quality conformance testing (section-four)

(b))V%en Goup C testing has been satisfactorily conpleted (refer to
20.1).

The Approving Authority shall acknow edge receipt of annex F. Provided the
approval has been maintained the Approving Authority shall conplete section
C of annex F, retain one copy and forward one copy to the Controllerate
tﬁchnical authorities, the Supply Managenent Branches, the manufacturer and
the AAR

If the approval has not been maintained it will be wthdrawn in accordance
with clause 13.

13 Wthdrawal of Qualification Approval

13.1 Circunstances for withdrawal. Qualification approval my be
wi thdrawn at the discretion of the Approving Authority under the follow ng
ci rcumst ances:

(a) At the request of the nmanufacturer, who shall give, except for
circumst ances beyond his control, at |east six nmonths notice to the
Approving Authority of his intention to cease production and twelve nonths
notice before ceasing the supply of a battery having qualification
approval .

(b) Wen production of the battery is given up altogether or the

manuf acturer has not carried out the maintenance of approval (group C) test
requirements.

(c) When the manufacturer’s Quality Assessment Registration is wthdrawn.

(d) In the case of non-conformty with the requirenents of this Standard
or its associated Supplenent.

13.2 Procedure for wthdrawal. The Approving Authority shall:

(a) Conplete and sign an approval w thdrawal notification (see annex D).
(b) Delete the relevant entry in the approval register.
(c) retain one copy of the conpleted approval wthdrawal notification and

forward one copy to each of the Controllerate technical authorities, Supply
Managenent Branches, the AAR and the nanufacturer
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14 Lists of CQualification Approved Batteries

A reference list of all approved batteries for both the qualification
approval Supplements and preferred battery SupPlenents wi |l be retained by
the Secretary of the DELSC L10 committee. Duplicates of the list will be
held by the Controllerate technical authorities and the AAR

To establish details of approved batteries the appropriate authority should
be consulted.
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Section Three. Preparation of Supplenents

15 Ceneral Requirenents

A Supplenment is a specification for a specific battery type. It will be a
separate docunment generated by the originator, who nay be a MOD personne
or a defence contractor, and will define all the necessary technica
requirements for a specific battery to meet a service requirenent.

The procedures for the acceptance of a battery Supplenent are defined in
Def Stan 61-17. Once the Suppl ement has been accepted it will be formally
I ssued and controlled by the Secretary of the Approval Authority.

The Controllerate Technical Authority shall arrange for each Supplenment to
be codified by the Defence Codification Authority such that each battery is
related to its unique specification by reference to its NATO Stock Number
(NSN) and application.

16 Requirenents to be Incorporated in a Qualification Approval Suppl enent

A qualification approval Supplenment (QAS) is a detail specification for a
battery type which is used in a critical application and the test
requirement shall define the worst case conditions (see 5.22.2).

16.1 The qualification approval Supplement (QAS) shall contain the
followng details

(a) A sequential letter and issue date, provided by the Approving
Authority once the ‘DRAFT" becones approved and is published.

§b? A suitable heading which describes the battery type simlar to the
ollowing format: Battery, Non-Rechargeable, Al kaline Manganese Di oxide
1.5V, NATO Stock Nunber 6140-99-109-9428.

(c) A scope introducing the environnental and electrical use of the
battery

(d) Nom nal voltage of the cell or battery.
(e) Rated capacity, in Ah.
(f) I1EC reference of the battery.

(ﬂ) Details of the battery dimensions. \Wenever possible these shall be
e same as those given in the appropriate national or internationa

standards (I1EC, BS, EN, M| etc). In the case of nulticell batteries the
di nensi ons given shall take account of the accumulative dinensions of
individual cells. In addition to the battery dinensions an outline draw ng

shal | be given which shows the full dinensions of the |abel including the
size of the lettering

(h) Mass of the battery.
(i) Marking of the battery.

(j) Construction of the battery, including details of its assenbly,
term nations, outer casing and associated Tequirenents.
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16.1 (Cont d)

(k) Specific handling and disposal instructions either in detail or by
reference to other procedures which satisfy the Health and Safety
requirements.

(1) Storage and performance requirenents. These must reflect the design
requi rements of the battery for the application and include conditions for
environnental, nechanical, tenperature, safety and electrical aspects. The
envel ope of these requirements shall reflect the worst case condition of
the known applications.

The test requirenents given shall be based upon those given in this
Standard and its associated specifications or other nationally agreed
criteria whilst reflecting the required performance of the battery for its
defence application. Such environmental standards as Def Stan 00-35 and
BS 2011 shall be used

(m Quality assurance and quality conformance requirenents. Details of
the requirements for group A, B and C testing and a sanpling plan.

(n) Mintenance of approval requirenments. The requirenents shall be such
as to provide sufficient confidence that the original approval has been
mai ntained. Refer to clause 12.

(0) A test schedule identifying the nunber of batteries to be tested and
the quantity allocated to each subgroup.

16.2 Test schedule. A typical test schedule, detailing a conprehensive
list of appropriate and possible tests, is detailed in table 2. The test
schedule identifies the test groups.

In designing the test schedule it is inportant that each test-group enables
the batteries to be tested to as many of the requirements it is likely to
see in service as possible. The environnental tests should be kept

together so that the test regime sinulates the service application.
Destructive tests will always be the last rests carried out in any
test-group

17 Requirenents to be Incorporated in a Preferred Battery Suppl enent

A preferred battery Supplenent (PBS) shall only be raised for non-critica
application or where the specified requirenents of nationally recognized
specifications are adequate for the battery application (see 5.22.1).

17.1 Ceneral. The rules of procedure will be the same as those for
qual i fication approved Supplements, but the specified test requirenments
will be I'ess onerous and reflect nore closely those of 'conmmercial
applications. The test detail wll be aligned with the requirenents of a
nationally recognized 'conmercial standards' (such as BS, IEC, EN etc.)

Normal Iy it is not possible for MOD to procure to commercial standards
directly because in many instances the quality and performance requirenments
are not adequately defined also they are restricted, in the majority of
Instances, to single cells rather than batteries.
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17.1 (Contd)

In sone cases, where the application permts, it may be acceptable to nake
use of existing specification sheets, such as those of Part 2 of BS 397 (or
its equivalent) and enter the additional data such as perfornmance and
quality related information which can be offered and supported by a DDP
(refer to 7.2).

17.2 Specific test requirenents. The test requirenents of the PBS shal
meke reference to those in an appropriate national specification.

Addi tional test requirements may only be generated where no national tests
are considered appropriate. The PBS shall contain appropriate quality
assurance and conformance test requirenments simlar to those required for

QASs.

17.3 Typical test schedule. A typical test schedule is shown in table 2a
in which the test clauses shall define those of the appropriate sectiona
specification or an appropriate national standard.
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Table 2
Typi cal Test Schedule for a Qualification Approval Supplenent
115 batteries + 5 spares

|
Di mensi onal I nspection (*)
Mass (*)
Construction (*)
Markings (*)
Qpen Circuit Voltage (*)
On load Voltage Tests (*)

Test Goup 1 Test Goup 2 Test Goup 3

90 batteries for 10 batteries for

St orage|Assessment Environnental Tests (note 2)

10 for 4 weeks Tenperate Storage (a)— — Vi bration

10 for 52 weeks Tenperate Storage ————— — Shock

10 for 104 weeks Tenperate Storage ————— — Bunp

10 for 26 weeks Desert Storage —Free Fall

10 for 8 weeks Jungle Storage — Rapi d Change of Tenp

10 for 13 weeks Hi gh Tenp Storage (a) — Dry Heat for non-

10 for 52 weeks Tenperate Storage Heat - Di ssi pating
Speci nens

El ectrical Assessnment at -18°C

El ectrical Assessnment at 20 + 2°C

Leakage and Distortion

5 batteries for 4 weeks storage followed by electrical assessment at T

5 batteries for 4 weeks storage followed by electrical assessment at T,A

5 batteries for abusive testing
NOTES:

1. The above is given as an outline. Specific requirenents shall be
defined to meet the battery's application.

2. In addition to these requirements the manufacturer shall state, in the
approval report, the storage life of the battery (refer to 5.19). The
conditions shall be 20 + 5°C and the performance required is 80% of the
battery’s original capacity.

3. Tests marked (*) are normally group A tests with tests marked (a) being
group B tests. Goup C tests conprise all other tests. The nanufacturer
shal | ensure that each test is repeated at some time during the
certification period as agreed by the AAR and stated in the Quality Plan
(refer to 20.1).

4. For Electrical Assessnent at |east 9 batteries in any test group of 10
shal | neet the mninum di scharge requirenents.
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Tabl e 2a
Typical Test Schedule for a Preferred Battery Suppl enent
XX batteries + 5 spares

Test Goup 1 (Note 2)
Di mensi onal | nspection
Mass
Construction
Mar ki ngs
pen Circuit Voltage
On Load Voltage Tests

Test Goup 2 and 3
Storage Assessnent

X (Note 3) for 4 weeks Tenperate Storage (a)
X (Note 4) for 52 weeks Tenperate Storage (b)

El ectrical Assessnent at 20 + 2°C
Leakage and Distortion

NOTES

1.  The manufacturer is required to define the performance requirenents of
his battery, and retain the data in the formof a DDP, which shall be

managed within the conpany’s Quality System and made available to the AAR
(refer to 7.2).

2. Tests marked (*) are group A tests.

3. Tests marked (a) are group B tests. The quantity for batch rel ease
testing shall be selected in accordance with an agreed sanpling plan
conformng to BS 6001, the results of which shall be used to sentence each
lot for release

4. Tests marked (b) are group C tests. Sanples shall be selected from
each lot released and accumul ated over a nunmber of contracts sufficient to
denonstrat e maintenance of the approval in accordance with clause 12.
Specific details shall be incorporated into the Quality Plan (19.2).

5. The requirements for the electrical assessment will be taken from
international or national standard requirenents.

6. The quantity of batteries used for qualification testing will depend

upon the application and shall be proposed by the manufacturer and agreed
by the AAR In conjunction with the Approving Authority.
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Section Four. Quality Confornmance Testing

18 Ceneral Requirenents

Qual ity conformance is achieved by the production of batteries within a
total quality managenent systemand is confirmed by carrying out group A B
and C tests, the results of which demonstrate whether or not the |ot

offered for release has achieved the prescribed quality. Under the
responsibility of the Quality Manager and under the surveillance of the AAR
the manufacturer shall carry out those tests or arrange for themto be
carrifd out free of all charges to MOD unless otherw se contractually

agr eed.

The requirenments for quality conformance inspection are defined in the
rel evant Supplement and shall be carried out in accordance with BS 6001.

A battery is only considered to be approved and may be released to a
Suppl enent when an approval certificate has been issued and maintained in
accordance with this Standard.

18.1 Specific requirenents. The specific requirements are defined in the
appropriate Supplement. The identified group A tests shall be applied to
all of the sanples in the lot, either at the end of manufacture or during
the process of nmanufacture. The group B tests shall be carried out on the
statistical sanple selected fromthe manufacturing lot in accordance with
BS 6001 and the results used for sentencing the lot for rel ease and
delivery. The group C sanples shall be selected and tested in accordance
with the Supplenent and used for the maintenance of the approval

Should any battery fail group A inspection it shall be rejected and not

used for group B or C tests. Any additional batteries required for group B
and C tests, ie due to equipnment mal function or operator error shall be
drawn fromthe same manufacturing | ot and shall have net the group A
requirements.

18.2 Batch release procedure. Provided the test results of the
manufacturing |ot are acceptable then it may be rel eased using the
certificate of conformty shown in annex E. If the test results are not
acceptabl e then the manufacturer shall take action as defined in 20.5.

19 Acceptance Sanpling Procedures

Wiere the Suppl ements include inspection |evels and acceptable quality

|l evel s the statistical sanpling procedures and tables to be used shall be
those specified in BS 6001. Alternative sanpling procedures shall only be
used once agreed with the AAR

20 Quality Conformance Tests

20.1 Ceneral. The conformance tests and requirenents are defined in the
rel evant Suppl ement.

For group C, nmaintenance of approval tests, the sanple size shall be
random y sel ected fromeach manufacturing lot and allocated, in sequence,
to a test—group of the test schedule (see tables 2, 2a, 3 and 3a) and
subjected to its requirenents. The objective being to repeat the test
requi rements of the test-groups by the end of three contracts, but no later
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20.1 (Contd)

than the three yearly certificate review dates. Specific proposals for

Mai nt enance shall be contained in the Quality Plan. The requirements for
environmental tests nmay be waived provided the manufacturer can denonstrate
that no anmendnents have been made to the original qualification approva
docunentation related to the subject approval certificate.

20.2 Tolerances. The limts prescribed in the relevant Supplenent are
true values. \Wen carrying out the specified tests the manufacturer shall
enpl oy sufficient inset fromthe specified limts to cover the uncertainty
of his neasurenent. \ere there is a technical difficulty in the
assessnent of neasurement uncertainty the criteria for acceptance shall be
agreed with the AAR

20.3 Alternative test nethods. The test and neasurenent nethods given in
this Standard and its associated specifications are intended to unify test
and measurenent procedures.

They are not necessarily the only methods which can be used. Should the

manufacturer wish to use an alternative nmethod he shall consult with and

satisfy the AAR that the chosen nethod will provide results equivalent to
or better than those obtained by the method specified.

20.4 Procedure in the case of defective test equipment or operator error
Any battery whose failure during testing can be attributed to a verified
test equipnent defect or test operator error shall, where possible, be

repl aced by another battery fromthe sane manufacturing lot. The

repl acement battery shall be subjected to all of the tests to which the

di scarded battery was subjected to prior to its failure and to any

remai ning specified tests to which the discarded battery was not subjected.

20.5 Procedure in the event of failures. Failure of a battery in one or
nore of the prescribed tests shall be counted as a single defective

The Quality Manager shall keep records of such defects in sanples taken in
the course of periodic tests. The records shall be nmade available to the
AAR for exam nation.

Wien a sanple fails to meet the requirements of a test the manufacturer
shal |

(a) Suspend release of the [ot from which the sanple was drawn.
(b) Initiate an investigation to determne the reason for failure
(c) Report the situation to the AAR

The Quality Manager shall maintain this suspension until the investigation
has been concluded and the AAR informed accordingly.

If the failure can be attributed to a test procedure error then the Iot may
be released and suitable corrective action taken accordingly.

If the failure is due to an identified manufacturing fault that can be

i mredi ately corrected, then once corrected and satisfactorily tested, the
| ot may be rel eased.
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20.5 (Contd)

If the failure is concluded to be due to an identified manufacturing fault
whi ch cannot be corrected immediately but defective batteries can be
identified and rejected by a suitable screening nethod acceptable to the
AAR' then the acceptable batteries fromthe [ ot may be rel eased.

The Quality Manager shall determne, to the satisfaction of the AAR if any
deliveries have been made fromlots affected by the manufacturing fault.

In the event of any deliveries having been nade the Quality Mnager shal
notify the recipients giving identities and sufficient details of the
manufacturing faults to allow any necessary action to be taken

21 Release for Delivery (Attestation of Conformty)

21.1 General. Each manufactured lot shall be unanbi guously identified by
a certificate of conformty, the affixing or issue of which is under the
surveillance of the AAR  This certifies that the batteries have been

rel eased in accordance with the requirenments of this Standard and the
appropriate supplement. It shall allow reference to be made to the test
documents against which the batteries have been released

The authority to issue the certificate of conformty shall be suspended or
wi thdrawn by the AAR if there is persistent non-conformty with this
specification or its Supplements or if the provisions of this procedure are
not conplied with.

21.2 Certificate of conformity. An exanple of a certificate of conformity
i's shown at annex E which shall be used for each manufactured | ot rel eased
against a Suppl enent.

22 Date of Manufacture

22.1 Date of manufacture on the battery. \Wen marking the date of
manufacture on the battery, the information may be given explicitly or by
use of the four digit code, given below The code indicates the year and
the nmonth of manufacture in which the first two digits indicate the year
and the last two digits indicate the nunber of the nonth. The nonths
earlier than the 10th nonth are a single digit, preceded by '0'.

Exanple. A battery, manufactured in March 1979, will bear the code 7903.
A battery, manufactured in November 1982, will bear the code 8211

22.2 Date of manufacture on the packaging. To provide an explicit date of
manufacture the actual date of manufacture shall be clearly marked on the
outside of the unit level packaging defined in the contract.
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Section Five. Manufacturing and Test Requirenments for Batteries FExcluding
Li t hium

23 CGeneral Requirenents

This section defines the various test methods that shall be used, as
directed by the relevant Supplenent, for qualification approval (section
two) and quality conformance testing (section four). The manufacturer
shal | ensure that the requirements of the relevant section are met.

23.1 Qualification approval tests. The manufacturer shall provide and
test the batteries, as directed by the relevant Supplement, free of al
charges unless otherwi se contractually agreed.

23.2 Quality conformance tests. The manufacturer shall provide and test
the required nunber of batteries, as directed by the relevant Supplenent,
free of all charges unless otherwi se contractually agreed. Those batteries
fromwhich test groups were subjected to group A and B test, if acceptable
may be subsequently released

23.3 Test schedule. Unless otherw se specified, in the relevant

Suppl enent, a test schedule shall be produced, simlar to that shown in
tables 2 and 2a, which may be nmodified to suit a particular requirement
after consultation with the AAR and the Approval Authority and used for a
test programe.

23.4 Test equipnent. The range of test equipment used shall be

appropiate for the magnitude of the paraneter to be neasured. It shall be
regularly calibrated and shall be of sufficient accuracy and quality to
permt performance of the required test.

24 Manufacturing Requirenents

This clause defines the requirements that are specified for the cell and/or
battery construction and are the mninumrequirenents to be met by the
manuf act ur er

24.1 Battery construction. The construction of the battery shall conply
with the fol | ow ng:

(a) The requirements specified in the Supplenment.

(b) Any electrical or electronic parts used in the battery construction
shall be selected in accordance with the specified requirenments of
Def Stan 59-59.

(c? Any applied finishes shall comply with the requirements of
Def Stan 00- 10.

(d) If injection nouldings are to be used in a particular battery
construction then the requirements of Def Stan 93-42 shall be conplied
Wi th.

(e) The manufacturer shall not deviate from the approved build standard
wi t hout the consent of the Approving Authority.
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24.2 Quality plans. To satisfy the requirenments of this Standard the
manufacturer is required to generate a Quality Plan which shall be
sufficiently definitive to cover all aspects of the manufacture of the
battery concerned. It shall provide adequate reference to denonstrate that
the requirenments of this Standard and its associated specifications can be
et .

It shall define any mnor amendments to the specified requirements such as
alternative test methods, sanpling rates and associated test requirements
as well as controls for sub-contract activities and naintenance of approva
requirements.

The Quality Plan shall be produced in an acceptable format and approved by
the AAR

24.3 Conponent cells

) Conditioning. Al unit cells shall be stored at 20° + 5°C and 70% RH.

(a

(b) Testing before assenbly. Al conponent cells (or cell stacks where
Individual cell testing is inpracticable) shall be tested at 20°C £ 5°C
imediately before assenbly. The testing shall conprise determ nation of
the OCV and OLV or short circuit current. The results shall be neasured to
3 significant figures.

The m ni mum acceptance voltage or current shall be determned by a
statistical quality control procedure applied to a representative sanple
taken from each batch and used for analysis.

The nmethod of test and any statistical sanpling procedure enployed shall be
acceptable to the AAR

24.4 Terminations. The termnations shall be as shown in the appropriate
Suppl enent .

The materials, processes and finishes selected for the termnations shal
be corrosion resistant and maintain good electrical contact at all times
when tests are carried out in accordance with this Standard or its

Suppl enment s.

The materials and finishes shall be in accordance with the specified
requirements of Def Stan 00-10

24.5 Leakage. \Wen batteries are stored or discharged under the
conditions given in this Standard and the appropriate Supplenment, no

el ectrolyte, sealing conpound or other internal material shall appear on
any of the external surfaces of the battery.

24.6 Dinensional stability. The dinensions of the battery shall conform
with the specified dinensions at all times when tested to the requirenents
of this Standard or the appropriate Supplenent.

24.7 Marking

24.7.1 Marking of the batteries. Each battery shall be indelibly marked
or permanently |abelled to conformto this specification and that of NATO
and shall include
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24.7.1 (Contd)

- the NATO type designation (consisting of a symbol NBA, followed by a
three or four digit number).

- the NATO Stock Number.

- the item nane.

- nomnal (rated) voltage.

- source of manufacture.

- date of manufacture or release (clause 22).

- polarity.

- Instructions for use (if appropriate).

24.7.2 Marking of the packaging. The marking on all stages of packagi ng
of the batteries shall include the same marking as listed in 24.7.1 above
with the exception of the polarity of the termnals and instructions for

use. The latter, if appropriate, should be contained wthin the packaging

For nercuric oxide and simlar batteries that contain hazardous material an
appropriate marking shall be securely fixed to the packaging, and where
practical, to the battery. Def Stan 05-34 shall be used as a guide in
respect of hazard marking

Any special storage requirenents shall be clearly marked on the outer
packagi ng.

The proposed battery labels shall be submtted to the Approving Authority
for acceptance.

25 Conformance Test Requirenents

The inspection and test requirenents are given, which should be read in
conjunction with section three, and are used, as directed by the

Suppl ement, to ensure that batteries released against the accompanying
certificate of conformty are acceptable for use. The requirenents define
the extent of testing for qualification approval, maintenance of approva
and production perfornance.

25.1 Test conditions. Unless otherw se specified the environnenta
conditions of 20°C = 2°C, relative humdity of between 45 and 75% shal | be
used. However OCV and OLV neasurenents may be taken from batteries which
have been allowed to stabilize at 20°C + 5°C.

25.2 Test equinment. Unless otherw se specified the test equipnment used
shall have at |east the follow ng degree of accuracy and have a range
appropriate to the measurenent

(a) Voltneters shall comply with BS 89, class index 0.3.

(b) Ameters shall conply with BS 89, class index 0.3.

(c) Tenperature measurenment devices shall have an accuracy of 1°C.

(d) Chrononeters shall have an accuracy not exceeding 2% for periods |ess
than 10 secs 0.5% for periods between 10 secs & 24 hrs, and 0.1%for
periods greater than 24 hrs

(e) Resistors shall have an accuracy of 0.5% up to 100 W dissipation and
0. 1% above 100 W di ssi pation.
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25.3 Conditions for storage tests

25.3.1 Tenperate storage. Batteries shall be stored after manufacture, in
an anbient tenperature of 20°C + 5°C.  The periods of storage shall be

cal cul ated fromthe date of manufacture and shall be that required by the
rel evant Suppl enent.

25.3.2 Desert storage. Batteries shall be stored at 50°C £ 2°C for six
hours per day for four days per week. During the intervening periods the
batteries shall be stored in an anbient tenperature of 20°C + 5°C. Each
cycle shall be substantially conpleted within one hour unless otherw se
stated in the Supplement. Batteries shall be stored either singly or in
unit cartons for the period specified in the Supplenent.

25.3.3 Jungle storage. The packing shall be renoved fromthe battery
which shall then be stored for eight weeks at a tenperature of 35°C £ 2°C
for six hours per day for five days per week. The tenperature during the
intervening periods shall be 20°C £+ 5°C. A relative humdity of not |ess
than 95% shall be maintained during this test.

25.4 Exanmination and test during storage. Except in the case of jungle
storage the batteries shall be examned at regular intervals of not nore
than ei ght weeks when this is not precluded by the nature of the packaging.
For each storage regine, including jungle, the batteries shall be exam ned
and the result recorded at the end of the storage period.

NOTE: All electrical neasurenents shall be carried out at 20°C + 5°C
Prior to neasurenment the bhatteries shall be allowed to stabilize to the
tenperature.

25.5 Open circuit voltage tests. Batteries shall be subjected to OCV
tests during and after storage, as directed by the relevant Supplenent.
The variation in voltage of each battery shall be not |less than or greater
than 15% of the nominal cell voltage(s) or as stated in the rel evant

Suppl enent .

25.6 On load voltage tests. Batteries shall be subjected to OLV during
and after storage testing as directed by the relevant Supplenment. Unless
ot herwi se specified the value of the applied load and the time interval
shal | be agreed between the manufacturer and the AAR

25.7 |nsulation resistance after jungle storage. The batteries shall be
removed fromthe chanber and the surface water blotted off. The insulation
resi stance shall be measured imediately at an applied potential of

500 V d.c. as follows:

(a) Cylindrical types - between the negative ternination and a strip of
copper 25 mm wi de positioned centrally such that it encircles the
insul ating container.

(b) Rectangul ar block types - between the negative termnation and a nmeta
plate placed in contact with each face in turn.

(c) Metal jacketed types - as detailed in the relevant Supplenment

The mi ni num resi stance value for each type shall be as stated in the
rel evant  Suppl enent.
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25.8 Discharge test conditions. Batteries shall be discharged after they
have undergone the specified storage period. Before discharge testing, the
batteries shall be allowed to stabilize at the relevant discharge
tenperature for not less than 24 hours. Unless otherw se specified, the

di scharge tenperature shall be 20°C £ 2°C with a relative humdity of
between 45 and 75% The period of discharge shall be term nated and
recorded once the voltage reaches the specified val ue.

25.9 Failure criterion. The batteries shall be exam ned for |eakage and
distortion (see 24.5 and 24.6) also any faults in their operation or non
conpliance with the specified requirenents will be regarded as a failure.
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Section Six. Mnufacturing and Test Requirenents for LithiumBatteries

26 CGeneral Requirenents

This section defines the various test nethods that shall be used, as
directed by the relevant Supplenent, for qualification approval

(section two) and quality conformance (section three). The nanufacturer
shall ensure that the requirenents of the relevant section are net.

26.1 Qualification approval tests. The manufacturer shall provide and
test the batteries, as directed by the relevant Supplenent, free of all
charge unless otherwise contractually agreed.

26.2 Quality confornmance tests. The manufacturer shall provide and test
the required number of batteries, as directed by the relevant Supplenent,
free of all charge unless otherwi se contractually agreed. Those batteries
fromwhich test groups were subjected to group A and B testing, if
acceptable, may be subsequently released.

26.3 Test schedule for qualification approval. Unless otherw se
specified, in the relevant Supplenent, the batteries shall be tested to the
schedul e shown in table 3a which may be nodified to suit a particul ar

requi rement after consultation with the AAR and the Approval Authority.

Table 3

Schedul e of Tests

TEST LOCATI ON

Case contai nment Clause 24.6.2
Desert storage Clause 23.4.3
El ectrical assessnent Clause 24.1
Environmental assessnent Clause 24.2
Environmental contam nation assessnent Clause 24.3
Forced di scharge Clause 24.6.6
High tenperature (1) Clause 24.6.4
High tenperature (2) Clause 24.6.5
Jungl e storage Clause 23.4.4
Overdi schar ge Clause 24.6.7
Safety assessnment Clause 24.6
Short circuit Clause 24.6.3
Suppl ementary tests Suppl enent
Tenperate storage Cause 23.4.1
Transportation assessnent Clause 24.5

31



(A%

Typi cal

Qualification Progranmme for

Table 3a

Li thi

ium Batteries

121 Batteries & Piece-Parts

Transportation Assessment

|
4 Batteries

|
sequence

\
To Forced Discharge Test

Test

[tenms in ()

and ten years

8 weeks Jungle Storage

El ectrical Assessnment

refer to this Standard

l[tems in []

refer to other publications

Envi ronnmental Cont am nati on

Assessnent

Piece-parts as required for
NBC and nmould growth tests

[ I
El ectrical Assessnent Environmental Assessnent
9 BAT|TERI ES 24 Batteries [“M tests from Def Stan 00-35]
|
| |
2 k1¢ k1 -3 Drop [ W]
+20° T - 3 Accel [Aircraft: M3]
' - -3 Accel [ Crash: ML3]
| SR
Overdi scharge -3 Vibration
’ -3 I mmersion (Test in Supp)
-3 Rapid Deconp  (29.2.2)
L3 Thermal Shock (29.2.3)
Storage A?sessrrent
63 Batteries
[ - } 1
45 for 9 flor 9 for
Tenperate Storage 6 nonths Desert Storage
Wthdraw nine after:
one, three, five, seven

Saf ety Assessnent

21 Batteries

LB T ¥ ] L] T

WWWWWwWwwWww

Case Contai nnent
Short Circuit

H gh Tenp (1)

H gh Tenp (2)
Forced Discharge
Over Discharge
Char gi ng

S/€-19 NVIS J3d WIYIINI



| NTERI M DEF STAN 61-3/5

27 Manufacturing Requirenents

This clause defines the requirenents for cell and/or battery construction
and are the mninum requirenents to be net by the manufacturer

27.1 Battery construction. The construction of the battery shall conply
with the follow ng:

(a) The requirenents specified in the Supplenment.

(b) Whenever possible, all electrical or electronic parts used in the
battery construction shall be selected in accordance with the requirenents
of Def Stan 59-59.

(c) If injection nouldings are to be used in a particular battery
construction, then the requirements of Def Stan 93-42 shall be conplied
with.

(d) The nmanufacturer shall not deviate fromthe approved build standard
without the consent of the Approving Authority.

(e) Batteries shall be so designed that they do not present a safety
hazard under normal and electrically abusive conditions of use. To neet
this requirement it may be necessary to provide the follow ng protective
devi ces:

(1) Short circuit protection. An electrical fuse link, a thermal
switch or a positive tenperature co-efficient device nay be used to
protect the battery from accidental, external, short-circuit

(2) Charge protection. Wiere the possibility of external charging
exists, the battery shall be provided with a series diode or other
protective device. Parallel-connected series strings of cells in a
battery shall be protected frominternal charging by the inclusion of
a series diode or other device in each string

(3) Reverse polarity. To conply with the forced discharge and
overdi scharge requirements (29.6.6 to 29.6.7) the inclusion of a shunt
di ode or other device across each cell may be needed

The above devices shall:

i forman integral part of the battery;

ii. not be susceptible to any failure which will allowthemto
be by- passed;

ilii. not be replaceable by the user

iv. be rated such that the reliable operation of the battery
over the full range of operating and environnmental
conditions is not inhibited.

27.2 Quality plans. To satisfy the requirements of this Standard the
manufacturer 1s required to generate a Quality Plan which shall be
sufficiently definitive to cover all aspects of the manufacture of the
battery concerned. It shall provide adequate reference to denonstrate that
the requirenents of this Standard and its associated specifications can be
net .
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27.2 (Contd)

It shall define any minor anendments to the specified requirements such as
alternative test nethods, sanpling rates and associated test requirenments
as well as controls for sub-contract activities and naintenance of approva
requirements.

The Quality Plan shall be produced in an acceptable format and approved by
the AAR

27.3 Component cells. Al conponent cells (or cell stacks where
individual cell testing is inpracticable) shall be tested at 20°C + 5°C
imediately before assenbly.

The m ni mum acceptabl e voltage or current shall be determned by a
statistical quality control procedure applied to a representative sanple
taken from each batch and used for analysis.

The method of test and any statistical sanpling procedure enployed shall be
acceptable by the AAR

27.4 Term nations. The terminations shall be as shown in the appropriate
Suppl enent .

The materials, processes and finishes selected for the termnations shal
be corrosion resistant and naintain good electrical contact at all tines
when tests are carried out in accordance with this Standard or its

Suppl enent s.

The materials and finishes shall be in accordance with the specified
requirements of Def Stan 00-10

27.5 Dinensional stability. The dinmensions of the battery shall conform
with the specified dinensions at all times when tested to the requirenents
of this Standard.

27.6 Marking. The nmarking of all batteries and their packaging shall be
in accordance with Def Stan 61-19

28 Confornmance Test Requirements

These inspection and test requirements should be read in conjunction with
section three to ensure that batteries released against the accompanying
certificate of conformity are acceptable for use. The requirenents define
the extent of testing for qualification approval, maintenance of approva
and production performnce

28.1 Test conditions and quantities. Unless stated otherwise in the

rel evant Supplement, the tests shall be conducted at +20 +2°C, in a
relative humdity between 45% and 75% However, OCV and OLV stabilize at
2P|15°C Unl ess stated otherwi se, a sanple size of three shall be used for
all tests.
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28.2 Leakage. \When batteries are stored or discharged under the
conditions given in this Standard and/or Supplement, no electrolyte,
seal ing compound or other internal materiel shall appear on any of the
external surfaces of the battery except where tests permt |eakage.

28.3 Test equipnent. Unless otherwise specified the test equipnent used
shall have at least the follow ng degree of accuracy and have a range
appropriate to the neasurenent.

(a) Voltmeters shall conply with BS 89, class index 0.3
(b) Ameters shall conply with BS 89, class index 0.3.

(c) Tenperature nmeasurenent devices shall have an accuracy of 1°C.

(d) Timng devices shall have an accuracy not exceeding 2% for periods

l ess than 10 secs 0.5% for periods between 10 secs & 24 hrs, and 0.1% for
periods greater than 24 hrs.

(e) Resistors shall have an accuracy of 0.5% up to 100 W dissipation and
0. 1% above 100 W di ssi pati on.

28.4 Conditions for storage tests. The following conditions for storage
are to conply with the requirements of BS 2011 Part 1.1,

28.4.1 Tenperate storage. For normal storage batteries shall be stored
after manufacture, in an anbient tenmperature of 20°C = 5°C.

28.4.2 Hogh tenperature storage. For accelerated storage at elevated
tenperatures the batteries shall be tested in accordance with BS 2011
Part 2.1b. The period and tenperature of storage shall be as defined in
the relevant Supplement.

28.4.3 Desert storage. Batteries shall be stored at 50°C £ 5°C for six
hours per day for four days per week. During the intervening periods the
batteries shall be stored at 20°C + 5°C. Each cycle shall be substantially
conpl eted within one hour unless otherwise stated in the rel evant
Supplement. Batteries shall be stored either singly or in unit cartons for
the period specified in the relevant Supplenent

28.4.4 Jungle storage. The packaging shall be renoved from the battery,
whi ch shall then be stored for eight weeks at a tenperature of 35°C + 2°C
for six hours per day for five days per week. The tenperature in the
intervening period shall be 20°C + 5°C. A relative humdity of not |ess
than 95% shall be maintained during this test.

28.4.5 Examination and test during storage. Except in the case of jungle
storage the batteries shall be examned at regular intervals of not nore
than eight weeks, or as directed in the relevant Supplenent, when this is
not precluded by the nature of the packaging. For each storage reginme,
including jungle, the batteries shall be examned and the result recorded
at the end of the storage period.

28.4.6 pen circuit voltage tests. Batteries shall be subjected to OCV
tests during and after storage, as directed by the rel evant Supplenment.
The variation in voltage of each battery shall be not l|ess than or greater
than 15% of the nominal cell voltage(s) or as stated in the rel evant

Suppl enent .
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28.4.7 On load voltage tests. Batteries shall be subjected to OLV during
and after storage testing as directed by the relevant Supplement. Unless
ot herwi se specified the value of the applied |oad and the tine interval
shal | be agreed between the manufacturer and the AAR

28.4.8 |nsulation resistance after junagle storage. The batteries shall be
removed from the chanber and the surface water blotted off. The insulation
resi stance shall be measured imediately at an applied potential of

500 V d.c. as follows:

(a) Cylindrical types - between the negative termination and a strip of
copper 25 mm wide positioned centrally such that it encircles the
insulating container.

(b) Rectangul ar block types - between the negative ternination and a netal
plate placed in contact wth each face in turn

(c) Metal jacketed types - as detailed in the relevant Supplenent.

The m nimum resistance val ue for each type shall be as stated in the
rel evant Suppl enent.

28.4.9 Discharge test conditions. Batteries shall be discharged after
t hey have undergone the specified storage period. Before discharge
testing, the batteries shall be allowed to stabilize at the relevant

di scharge tenperature for not less than 24 hours. Unless otherw se
speci fied, the discharge tenperature shall be 20°C + 2°C with a relative
hum dity of between 45 and 75%  The period of discharge shall be
termnated and recorded once the voltage reaches the specified val ue.

28.4.10 Failure criterion. The batteries shall be examined for |eakage
and distortion (see 24.5 and 24.6) also any faults in their operation or
non conpliance with the specified requirenents will be regarded as a
failure.

29 Schedul e of Conformnce Tests

29.1 Electrical assessment. The electrical |oad shall be specified in the
Suppl ement and shall be either the rated capacity |oad, the duty cycle or
an appropriate sinulation thereof. Before discharge testing the batteries
shall be allowed to stabilize at the relevant discharge tenperature for not
less than 24 hours. Unless otherw se specified three batteries shall be
tested at each of three tenperatures T,+20°C, T, The period of discharge
shall be term nated and recorded once the voltage reaches the specified
value. Wen required by the Supplenent the voltage delay tine (5.23) shal
be measured. The requirements given in the Supplement shall be net.

29.2 Environnental assessment. A typical schedule, involving 18 batteries
is given in table 3a. \Whenever possible, alternative tests shall be taken
from Def Stan 00-35

Nornal |y, three batteries shall be allocated to each test. They shall be
discharged at +20°C to the requirenents of 29.1, either during or after the
test. Details shall be given in the Supplenent.

29.2.1 Mechanical tests. Vere applicable the Supplenment shall define any
mechani cal tests, such as bunp, acceleration, water inmmersion also
vibration and shock requirenments not covered by the tests in 29.5.5.
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29.2.2 Rapid deconpression. This test is to be applied to batteries that
will be used or carried in the pressurized container of an aircraft. It is
based on the requirenents of BS 3GL00, Part 2, Section 3, Subsection 3.4
for equipnent grade A and aircraft class IV.

(a) Throughout the follow ng sequence, discharge the batteries through the
load given in the Supplenent.

(b) Thirty mnutes fromthe start of discharge, reduce the anbient
pressure to 80.5 kPa in not more than 10 mnutes and maintain this pressure
for one hour

(c) Reduce the ambient pressure to 4.5 kPa within one mnute +20 seconds
and maintain this pressure for one hour.

(d) Return the pressure to the |aboratory anbient within 10 ninutes and
continue the discharge to the end voltage given in the Suppl ement.

(e) Inspect the batteries for |eakages or distortion.
(f) Repeat (a) to (d), but at 45°C or as required by the Supplenment.

(g) The discharges shall meet the requirements in the Supplenment.

29.2.3 Thermal shock. This test has been devised to give a sequence that
can be done with ‘normal’ environmental chanbers. It gives a choice of
severities, as listed in table 4 and designated in the relevant Supplenent.

(a) Place the batteries in a test chanber and raise the tenperature to the
speci fied upper value in not nore than 30 m nutes.

b) Maintain the chanber at the upper tenperature for four hours.

(
(c) Reduce the tenperature of the test chanber to 20°C £5°C in not nore
than 30 mnutes.

(d) Maintain at 20 £5°C for two hours.

(e) Reduce the tenperature of the chanber to the lower specified value in
not nmore than 30 m nutes.

(f) Maintain at the |ower specified value whilst conpleting a 24 hour
cycle.

(g) After the fourth cycle, return the batteries to 20°C +5°C and store
for 7-10 days.

(h) Discharge the batteries through the [oad given in the Supplenment.

(i) The discharges shall meet the requirenment of the Supplenent.
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Table 4

Thermal _Shock Test Levels

Upper Lower
Test Level Tenperature Tenperature
A 90 -40
B 70 -40
C 55 -40
D 55 -32
E 45 -20

or as specified in the Suppl ement

29.3 Environnmental contamination assessment. The Suppl ement shall define
the tests required. Corrosion, nmould growth and the reaction of case
material s and other external conponents to nuclear, biological and chenica
(NBC) environments may be required.

Wth the agreement of the Approval Authority, sonme or all of these tests
may be conducted on piece-parts

29.4 Storage assessnents. Storage conditions shall be selected fromthose
listed in 28.4. Table 3a gives a typical programre, involving 63

batteries. The Supplenent shall define the tests to be done during and
after storage and the m ni num performance required after storage.

29.5 Transportation assessment

29.5.1 Hazardous goods nunmbers. Batteries that contain nore than a
decl ared amount of lithiumnetal are classified as “Hazardous Goods” by the
United Nations and the International Cvil Arline Organization (ICAO.

The followi ng identity nunbers apply:

UN | CAO
Lithium batteries contained in equi pnent: 3091 8033
Lithiumbatteries, liquid cathode: 3090 8025
Lithium batteries, solid cathode: 3090 8034
29.5.2 Non-hazardous batteries. |CAO regulations are more strict than UN

In practice, the "Non-hazardous" category of the |CAO regulations includes
most button cells and cylindrical cells up to the R6 size.

29.5.3 Lithium batteries and land/sea transport. Any battery cleared for
transport by air is also cleared for |and or sea transport.

29.5.4 Lithium batteries and air transport. As any battery used by the UK
Def ence Forces may need to be transported by air, ALL LI TH UM BATTERI ES
(except those classified as non-hazardous by 1CAO regul ations) shall be
tested to the follow ng schedule.

The tests nmust be conpleted successfully before the battery will be allowed
to be transported in a UK mlitary aircraft.
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29.5.4 (Contd)

Only with the agreement of the Approving Authority and of the Dangerous A r
Cargo Committee may these tests be relaxed or waived

29.5.5 Test sequence. Subject four batteries to all of the follow ng
tests, in the order laid out below

(a) Altitude. Store batteries for six hours at an absolute pressure of
11.6 kPa. Return to anbient pressure.

(b) Hagh tenperature. Store the batteries for 48 hours at 75°C +2°C
Allow the batteries to stand for at |east 24 hours at 20°C +°C. Exam ne of
| eakage and distortion.

(c) Vibration. Secure each battery to a vibration table by a rigid
nounting. Vibrate at +2 g, peak acceleration or =6 mm di spl acenent,

whi chever is the |esser, swept over the frequency range 5 Hz to 350 Hz for
two hours in each of the three nutually perpendicular axis, at a

| ogarithmc sweep rate that is not greater than one octave per mnute.

(d) Shock. Secure each battery to a shock machine by neans of a rigid
mounting. Subject to three shocks, one along each of the three mutually
perpendicular axis. During the first three mlliseconds of shock the
average mnimum accel eration experienced by the battery shall be 75 g..
The peak accel eration shall be between 125 g,and 175 g,. Then

(e) Discharge. Discharge the batteries at +20°C to the electrica
requi rements of 29.1.

(f) No battery shall leak or distort. The requirenents of the discharge
test shall be net.

#g) If the batteries have met the requirenents, they may be used for the
ofced discharge test (29.6.6).

29.6 Safety Assessnment

29.6.1 Applicability of safety tests

(a) Forced discharge test. This test shall not be undertaken unless an
external power source can be connected in series with the battery when it
isinits equipment, or if a single circuit fault may cause such a
connecti on.

(b) Charging test. This test shall not be undertaken unless it is
referred to in the Supplenment and then only if an alternative secondary
battery is available for use in the equipment or if a single fault in the
equi pment may connect a power source in parallel with the battery.

(
t

c) Hah tenperature (2). If the battery is conposed of button cells,
his test may be omtted, given the agreement of the Approval Authority,
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29.6.2 Case containnent. This test is to demonstrate that should a cel
in an encased battery vent, then the event will not be a major physica
hazard to adjacent personnel or equipnent. It is to be applied to
batteries where there is evidence that a cell can be forced to vent should
it be subject to electrical abuse, other than charging, or an

i nternal / manufacturing defect.

NOTE:  See WARNING at clause 2 above.

It may need additional electrical connections to one cell in the battery,
or the manufacture of special batteries.

(a) Rermove or bypass all electrical protective devices.

(b) Cause at least one cell in a battery to vent, or to discharge its
contents.

(c) EITHER by applying a short-circuit of 50 mW 10 mWto one cell for at
| east 24 hours.

(d) OR by force discharging the conplete battery to the electrica
requi rements of 29.6.6.

(e) OR by undertaking any other test as agreed by the Approving Authority.

(f) The case of the battery shall remain essentially intact. There shal
be no fragmentation or break-up. Distortion of the case, as well as
splitting, is permtted as is the attack of plastics and other case
materials by battery fluids. The escape of fluids or gases is also
permtted.

29.6.3 Short circuit. Condition the batteries at T,for at |east

six hours. Connect for at |east 24 hours to a resistance of 50 mW+10 mW
of a rating capable of taking the expected short circuit current. No cell
in the battery shall leak, vent or explode

29.6.4 High tenperature (1)

NOTE: This test, and the related on in 29.6.5, is done on individual cells,
whet her used singly or as conponents in nulti-cell batteries.

Place five cells in an anbient tenperature of 70°C for two hours.

Place the cells in an anbient tenperature of 160°C for two hours or as

a)
b) Examine every cell. None shall have | eaked, vented or exploded.
) :
fined in the relevant Supplement.

(
(
i
(d) Exami ne:

(1) For hernetically sealed cells, every cell shall have vented
through the designated vent area. Failure to vent, venting other than
through the designated areas or tearing of the cell case in the
vicinity of the vent by more than 5 nmm shall be classed as a failure.
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29.6.4 (Contd)

(2) For non-hernetically sealed cells, it is not a pass/fai

criterion that all cells nust have vented. However, any venting nust
have occurred through or around the seal. No tearing of netallic
parts is permssible, but distortion of the cell may occur. Al cells
shall remain substantially intact, no cell conponent being ejected.

29.6.5 H gh tenperature (2)

NOTE:  See WARNI NG at clause 2 above.

(a) At 20°C, discharge two cells to 75% of their nomnal capacity, at the
rated capacity |oad.

(b) Support the test cell vertically. The recomrended nethod for
cylindrical and rectangular cells is to support the cell in a wre cage
constructed of nichrome wire (0.5 nm). Make two | oops around the
circunference of the cell towards the top and bottom avoiding the vent
area. Mke a third loop around the length of the cell, to retain it

wi thout formng a short circuit, linking the two circunferential |oops.
Support the cage by wire fromthe top and bottomto prevent it noving out

of the flame in the event of cell venting (see figure 2). Methods of
support for cells of other shapes (eg button or coin cells) shall be agreed
with the approval authority.

(c) Using a suitable gas torch, heat the centre of each cell with a flame

of such intensity that it will cause the cell to vent within 3 mns wthout
burning through or nelting the case. The gas torch shall be capable of
Peating an al um nium bl ock of equivalent dinensions to the test cell to at
east 200°C.

(d) Keep the flame applied for 10 mins or until all activity ceases. |f
the cell has not remained within the flame throughout the test and has not
suffered danage given in 29.6.4(d), repeat the test.

(e) Exam ne

(1) The cases of the cells shall remain in one piece. Al cells
shal | remain substantially intact with no solid conponent being
ej ected.

(2) For hernetically sealed cells, every cell shall have vented
through the designated vent area. Failure to vent, venting other than
t hrough the designated areas or tearing of the cell case in the
vicinity of the vent by nore than 5 nm shall be classed as a failure.

(3) For non-hernetically sealed cells, it is not a pass/fai
criterion that all cells nust have vented. However, any venting shal
have occurred through or around the seal. No tearing of nmetallic
parts is permtted, but distortion of the cell is acceptable.

NOTE: If during the course of this test it is found that solid

articles are released, a declaration should be made to the approva
authority.
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29.6.6 Forced discharge. Carry out this test at an anbient tenperature as
defined in the Supplenent on both undischarged batteries and batteries

whi ch have previously been discharged to the end point voltage V.at the

n hr discharge rate. Discharge the battery in series with an externa
constant power supply derived froma 28 V d.c. source at the maxi mum val ue
of continuous current at which the protection device will not operate or
where such protection is not fitted, at a value of current to be declared
by the manufacturer. \Were the operating current of the overload
protection device is tenperature dependent, take the highest value within
the tenperature range of the battery. Continue the test for a period equa
to the normal rated capacity of the battery Cin Ah divided by the
discharge current in anperes. Then let the batteries remain on open
circuit for 24 hours.

The condition of the batteries shall be monitored throughout the test and
there should be no signs of physical distress or |eakage

Providing they net the test requirenents, those batteries used for the
transportation assessment (29.5) may be used for this test.

NOTE 1: This test may require the overload protection device to be
by- passed (see 27.1).

NOTE 2: See WARNI NG at cl ause 2 above.

29.6.7 Qver discharge. Wthin 24 hours of conpleting the electrica
assessment (29. 1), continue the discharges by using for the electrical |oad
fixed resistors of adequate wattage that have a value of V.divided by the
maxi mum current used during the duty discharge. Leave the resistors
connected at the test tenperature for 48 hours after the battery voltages
have fallen bel ow V.

The condition of the batteries shall be nonitored throughout the test and
there should be no signs of physical distress or |eakage

29.6.8 Charging. Using a constant voltage power supply with an out put
voltage set at tw ce the nomnal voltage of the battery, attenpt to pass a
charging current through undischarged and al so through discharged batteries
that have been subjected to the over discharge test (see 29.6.7).

The maxi mum out put current fromthe charger shall be either:

(a) One-tenth of the nom nal Ah capacity of the battery.

(b) If higher than (a) the maxi mum continuous current rating at 20°C of
either the charge-bl ocking diode or the thermal protection device, if
fitted.

Apply the charge for one hour, then |eave the battery on open circuit for
24 hours %5 hours.

At the end of this period, the battery shall show no signs of physica
distortion or electrolyte |eakage.
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DSCEENNNNNNNDD
SNNSNNNNNNNNNDD

VA ~ =

2 circunferential |oops

0.5 mm di anet er
ni ckel chrome wre

t hr oughout Support frame

Fig 1 Recommended Means of Cell Support for Hi gh Tenperature (2) Test
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ANNEX A

APPL| CATI ON FOR QUALI FI CATI ON APPROVAL

This form should be conpleted in accordance with 6.6.

Please wite ‘none’ or ‘Not Applicable’ in the sections which do not apply.

Manuf acturer’s Nane:

Pl ace of Manufacture:
Tel ephone Nunber:
PARTI CULARS OF | TEMS TO BE SUBM TTED TO QUALI FI CATI ON APPROVAL

Suppl ement  Details:

Battery Type:

NATO Stock Nunber:

NATO Type Designation:

Manufacturer’s Draw ng Nunber, 1ssue and Date:

(Two copies of General Arrangenent drawing to acconpany this fornj.

Additional Conmments:

This section 1s for MD use
Ref erence Nunber:

Date Received:

Date Copy Forwarded to AAR

Al
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ANNEX B

APPLI CATI ON FOR FULL/I NTERI M QUALI FI CATI ON APPROVAL CERTI FI CATE

This application is forwarded through the AAR to the Secretary of DELSC
L10.

(*Del ete as appropriate)

Section A (To be Conpleted by the Manufacturer).
Suppl ement  Nunber :
| ssue Number: Dat e:

Manuf acturer’s Nane:

Place of Manufacture:

Nanme and Address of
Test Laboratory:
(if applicable)

Test Report Nunmper and Date:

L10 Reference Nunber:
(allocated by Approving Authority)

Quality Mnager’'s signature: Dat e:
SECTION B (To be conpleted by AAR
Tests satisfactorily conpleted in accordance with specified procedures.
Si gned: Dat e:
SECTION C (Approval Authority use)
Qualification Approval Expiry Date:
Si gned: Dat e:
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ANNEX C

FULL QUALI FI CATI ON APPROVAL CERTI FI CATE
DATE OF | SSUE: CERTI FI CATE NUMBER:
DATE OF EXPIRY: | SSUE NUMBER:

REFERENCE NUMBER:

This certificate is issued after examnation of the detailed test results
which indicate that the batteries detailed bel ow conply with the Suppl enent
quoted. It is issued by the Mnistry of Defence under the conditions
specified in DEF STAN 61-3 and is subject to withdrawal at the discretion
of the Approving Authority.

Manufacturer’s Nane:
Place of Mnufacture:
Test Report Nunber:
Description of Battery:

Manufacturers Drawi ng Reference:
(Master Record Index/Issue)

Approved on behal f of the DELSC Subconmittee L10.

Si gned: Dat e:

C1
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ANNEX C (Conti nued)

| NTERM QUALI FI CATI ON APPROVAL CERTI FI CATE

DATE OF | SSUE: CERTI FI CATE NUMBER:
DATE OF EXPIRY: - | SSUE NUMBER:
REFERENCE NUMBER :

This certificate is issued after examination of the detailed test results
which indicate that the batteries detailed bel ow comply with the Suppl ement
quoted. It is issued by the Mnistry of Defence under the conditions
specified in DEF STAN 61-3 and is subject to withdrawal at the discretion
of the Approving Authority.

Manufacturer’s Nane:
Place of Mnufacture:
Test Report Nunber:
Description of Battery:

Manufacturers Draw ng Reference:
(Master Record Index/Issue)

Approved on behalf of the DELSC Subcomm ttee L10.

Si gned: Dat e:

G2
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ANNEX D

APPROVAL W THDRAWAL NOTI FI CATI ON

REFERENCE NUMBER:

This notice is issued by the Approval Authority to give notice to the
manufacturer that the Full/Interint Qualification Approval has been
Wi t hdr awn.

Manufacturer’s Nane:
Place of Manufacture:
Suppl ement  Details:
Description of Batteries:

Reason for Wthdrawal of Approval:
(either of the following a-f)

*a. At manufacturer’s request.

*b.  Failure to meet Standard/ Supplement requirenents.

*¢.  Confirmed failure of batteries in service.

* Significant changes to products or processes w thout prior
notification.

*e. Qualification approval not reviewed by/on review expiry date.
*f. \Wen the manufacturer’s quality system approval is withdrawn.
*g. Qther reasons.

Comrent s:

| ssued on bhehalf of the DELSC Subcomm ttee L10.

Si gned: Dat e:

*Del ete as appropriate
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ANNEX E

CERTI FI CATE OF CONFORM TY

Serial Nunber:
Manuf acturer’s Nane:
Battery Nane:
Suppl ement  Nunber :

I nspection Batch Identification Number:

The batteries detailed above have been nmanufactured, inspected and tested
in conformty with DEF STAN 61-3 and the rel evant Supplenent quoted and are
rel eased with my authority under Qualification Approval Certificate Number:

Si gned: Quality Manager:
Dat e:
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ANNEX F

MAI NTENANCE OF APPROVAL NOTI FI CATI ON

Section A (to be conpleted by the Manufacturer)

This notice is issued by the manufacturer, in accordance with clause 12 to
demonstrate that the Qualification Approval related to the undermentioned
battery has been maintained.

Qualification Approval Certificate Nunber:

Certificate Expiry Date:

Manuf act urer:

Battery Description:

Suppl ement  Nunber :

Details of contracts against which the Approved battery has been supplied.
Goup Creport Reference nunbers (a sunmary of results is to be attached).

W certify that the requirenents of DEF STAN 61-3 and the rel evant
Suppl enent are satisfied and that we can conply with the requirenents under
which the original certificate was issued.

Qual ity Manager’s Signature: Dat e:

Section B (to be conpleted by the AAR)

W confirmthat the certificate has been nmintained and shoul d be
reval i dat ed:

Si gned: Dat e:

Section C (to be conpleted by the Approval Authority)

Qualification Approval Certificate revalidated.
New Expiry Date:

Si gned: Dat e:
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ANNEX G

DECLARATI ON OF DESI GN PERFORMANCE

Section A (to be conpleted by the Manufacturer)

This DDP is issued by the manufacturer, and certified by the AAR to
confirmthat the information provided in the undermentioned Preferred
Battery Supplement can be net.

DDP Reference MNunber................... Il ssue Number .............

DELSC L10 Reference .................
Preferred Battery Supplement Nunber and Issue ........................

(Name and Address of Manufacturer)

Decl aration of Design Perfornance

Battery DesCription . ... ...

Design Specification Reference......... ... . . . . . . . . ..
Drawi ng Schedule Reference........... ... .
Quality Plan Reference ....... .. .

Test Report Reference .......... ... .

The above information confirms that the requirenments specified in the PBS
can be satisfied. Any subsequent changes which may be made to the battery
will be notified to the Approving Authority.

Technical Mnager ............. ... ........ Date .......... ... .. ...
(Signed by the Senior Technical Manager)

Section B (to be conpl eted by the AAR)

W confirmthat the above information is correct.
Si gned: Dat e:
Copi es of the completed formshall be retained by the approval authority

and copied to the Controllerate Technical Authorities, Supply Managers and
Procurement Authorities.

G1
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@ Crown Copyright 1992 This Standard may be fully reproduced
except for sale purposes. The

Publ i shed by and obtainable from follow ng conditions nust be observed:
Mnistry of Defence 1 The Royal Coat of Arms and the
Directorate of Standardization publishing inprint are to be
Kentigern House om tted.
65 Brown Street 2 The following statement is to be
GLASGOW & 8EX inserted on the cover:

“Crown Copyright. Reprinted by
Tel No: 041-248 7890 (name of organi zationgl with the

perm ssion of Her Mijesty’'s
Stationery Office.’
Requests for commercial reproduction
shoul d be addressed to MXD Stan 1,
Kentigern House, 65 Brown Street,
d asgow & 8EX

The following Defence Standard file reference relates to the work on this
Standard - D/'D Stan/371/03/10.

Contract Requirenents

Wien Defence Standards are incorporated into contracts users are
responsi bl e for their correct application and for conplying with contract
requirements.

Revision of Defence Standards

Def ence Standards are revised when necessary by the issue either of
amendments or of revised editions. |t is inportant that users of Defence
Standards should ascertain that they are in possession of the |atest
amendnents or editions. Information on all Defence Standards is contained
in Def Stan 00-00 (Part 3) Section 4, Index of Standards for Defence
Procurenent - Defence Standards Index published annually and suppl enented
periodically by Standards in Defence News. Any person who, when making use
of a Defence Standard encounters an inaccuracy or ambiguity is requested to
notify the Directorate of Standardization wthout delay in order that the
matter may be investigated and appropriate action taken.

90/ 80007



Procurement Executive, Ministry of Defence
Directorate of Standardization

Room 1138, Kentigern House, 65 Brown Street, GLASGOW, G2 8EX
Telephone: 0141-224 2595 (Direct Dialling) Fax: 0141-224 2503

0141-248 7890 (Switchboard)
Internet e-mail address: t.leaver @dstan.mod.uk

Y our Reference:

Our Reference: D/DStan/11/2

Date: 9 November 1998

Removal of Product Qualification Approval

| MPORTANT ANNOUNCEMENT

1 This Standard contains a Product Qualification Approval (PQA) scheme. 'MOD policy requires that all
PQA schemes are removed from Defence Standards called up in contracts placed after 1* January 1998.

2. Users of this Standard are to contact the Project Manager (PM), Equipment Support Manager (ESM) or
Technical Service Authority (TSA) named in the contract or order, to identify whether there is a continuing need
for an approvals scheme.

3. "Product Conformity Certification (PCC) is arisk based process that replaces PQA. Once arisk has been
identified PCC can be included as a contract clause. In exceptional circumstances agreement can be sought from
AD/Stan for PCC to be included in a Defence Standard.

4, At the next revision of this Standard the PQA scheme will be removed.

T R Leaver
Head of Standards Programme M anagement
Tel: 0141 224 2595 FAX: 0141 224 2503

' Defence Council Instruction (General) 197/97; Quality Temporary Memorandum 5/98; Chief of
Defence Procurement Instruction CDPI/TECH/250 (draft)

" PCC is certification that a product meets its specification. When PC is required by the contract, the
contractor is responsible for obtaining the necessary PCC. Certification shall be provided from a
NAMAS accredited laboratory when appropriate. PCC shall apply where a Risk Assessment has been
identified by the PM; ESM or TSA.
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