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Revi sion Note

This Standard supersedes Defence Standard 61-9 Part |/lssue 3, dated 3 August
1973, Part 2/Issue 2, dated 31 January 1978 and Part 3/Issue 1, dated

8 February 1979 and has been revised to take into account changes in battery
technol ogy and to incorporate all parts of 61-9 into a series of docunents
conprising in Part 1 the Generic requirenents and a series of sectional
specifications, as subsequent parts, for each separate secondary battery type.

H storical Record

This is the first publication of the congenerous document and is intended to
cover all types and chemstries of secondary batteries.
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GENERI C SPECI FI CATI ON
FOR BATTERI ES, RECHARGEABLE, SECONDARY
PREFACE

This Defence Standad supersedes
Def Stan 61-9 (Parts 1, 2 and 3)

I This Standard provides the generic specification for secondary batteries for
Mnistry of Defence use, which together with sectional specifications for each
Eype and related Supplenments detall the specific requirements for individua
atteries.

ii This Standard has been prepared by the Defence Electrical and El ectronic
Standardi zation commttee (DELSC) Subcomittee L10: Batteries, because there is
no suitable National or other Standard acceptable to the Mnistry of Defence.

iii This Defence Standard is being issued as an |NTERIM Standard and is
provisional in order to obtain information and experience of its application
This will then permt the subm ssion of observations and conments from users.

iv This Standard together with its related specifications and Supplenents
contains all the necessary technical information and is the definitive
specification for these itenms.

NOTE: The Suppl ement or sectional specification may call for changes to be
carried out to the tests given in this Standard, therefore the Supplenent or
sectional specification is to be read in conjunction with this Standard before
any testing is carried out to ensure that all of the requirenments of the
Suppl ement or sectional specification are net.

v This Standard has been agreed by the authorities concerned with its use and
shal | be incorporated whenever relevant in all future designs, contracts, orders
etc and whenever practicable by amendment to those already in existence. [f 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 invoked are to be addressed to the responsible
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 and, subject to the
Unfair Contract Ternms Act 1977, the Crown will not be liable in any way

what ever (including but without Iimtation negligence on the part of the Crown
its servants or agents) where the Standard is used for other purposes.
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DEF STAN 61-9 (PART 1) GENERI C SPECI FI CATION FOR BATTERIES, RECHARGEABLE,
SECONDARY.

Section One. General.

1 Scope.

This Standard specifies the general requirements for qualification
approval , manufacture, quality performance and test procedures for
batteries, rechargeable, secondary. Specific requirenents relative to
separate battery types are included in additional parts which conbine to
forma series of Def Stan 61-9 docunents

This standard is not intended as a guide to battery selection. For this
information reference should be made to Def Stan 61-17

2 WARNI NG

This Standard calls for the use of substances and/or test procedures that
may be injurious to health if adequate precautions are not taken. It
refers only to technical suitability and in no way absolves either the

suPpIier or the user from statutory obligations relating to health and
sarety at any stage of manufacture or use.

3 MOD _Procurenment Policy.

It is MD poIicY to purchase batteries against procurement specifications
whenever possible. Two types of specification are used; Qualification
Approval Supplenments and Preferred Battery suppl ements.

These Suppl ements, which are separate documents and nust be read in
conjunction with this standard, contain the particular requirenents for a
specific batterK. Their requirements shall take precedence should they
differ fromthose given in either this standard or the sectional
speci fication.

To provide a focal £oint_for expertise on batteries a Technical Authority
has been established within each Controllerate. For further details refer
to Def Stan 61-17 .

4 Related Docunents.

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

BS 89 Specification for Direct Acting Indicating Electrica
Measuring Instrunents and their accessories.

BS 2011 Basi ¢ Environmental Testing Procedures.

BS 5750 Part 1 Cpal|ﬁ Syst enms. Specification for Design Manufacture and
Installation.

BS 5750 Part 2 Qpal”ﬁy Syst ens. Specification for Manufacture and
Instal | ation.

BS 6001 Sanpling Procedures and Tables for Inspection by Attributes.

Def stan 00-9 General Requirenents for Qualification Approval, Capability
Approval and Quality Assurance of Conponents for Mnistry o
Defence Use.
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4.1 (contd)

Def Stan 05-14 Mutual Accept$Pce of Qualification Approvals for Electronic
Conponents w thin NATO countries.

Def Stan 61-17 The requirements for the Selection of Batteries for Service
Equi pnent

4.2 Reference in this Standard to anK related docunent inplies that the

edition and all anmendments current at the tine shall apply to any tender or

contract, unless a specific edition is indicated, fromthe issue date of
the saiddocunent.

4.3 The rel ated docunents are available fromthe addresses shown bel ow.

DOCUMENT SOURCE

British and [EC Standards BS

Sal es Depart nent

Li nford Wod

M LTON KEYNES MK14 6LE

Def ence Standards, AQAP and Mnistry of Defence

STANAG Directorate of Standardization
Kentigern House

65 Brown Street

GLASGOW & 8EX

5 Definitions

For the purpose of this Standard the fol | owing definitions apply:

5.1 Generic specification. The generic requirements are those that
general Iy apply to all types of secondary batteries produced to or
purchased against this standard.

5.2 Sectional specification. This is a separate but related specification
that defines the requirenents for a range of batteries of a specific type
and are related to this standad by their generic termnology .

5.3 Battery Supplenments. These are specific to an individual battery and
define all of the requirements related to it. There are two types,
qualification approval Supplenments (QAS) and preferred battery
Supplenents(PBS?. They are identified to their appropriate sectiona
speci fication.

5.3.1 Qualification approval Supplenents. These are detail specifications
which define the technical requirenents for a specific battery type which
Is used in a critical application and whose design is subjected to
configuration managenment. The dimensional requirements are normally those
that apply to comercially available batteries, but the performance
requi rements are nmore onerous and designed to match the wi de range of
applications of Defence equipnent.



| NT_DEF STAN 61-9(Part 1)/4

5.3.2 Preferred battery Supplenents. These are basic detail specifications
which define the mninum technical requirements for a specific battery
type. The requirements are based on commercially available battery
specifications with specific requirements for defence use.

5.4 Qualification approval. The process applied to a batch of sanmples which
are representative of Broduction standard batteries to denonstrate that the
manuf acturer is capable of neeting the requirenents of the generic,
sectional and Suppl ement specifications.

5.5  Approving Authority The Approving Authority is the Defence
Electrical and Electronic Standardization Committee (DELSC) Subcomittee
L10: Batteries. Al correspondence should be addressed to

Secretary DELSC Subcommittee L10
D Stan 8

Kentigern House

65 Brown Street

GLASGOW & 8EX

5.6 Approving Authority Representative (AAR). The AARis the authority
nom nated by DELSC L10 to oversee the qualification approval exercise and
its maintenance and 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 fromthe Approving Authority.

5.7 Goup A B and Ctesting. These groups are the categories used for
qual ity conformance testing.  The test requirenents are specified in the
rel evant Supplenent and the data obtained is used for establishing quality
conformance, acceptance of the manufactured | ot and al so maintenance of the
qualification appoval. The groups are as follows:

Goup A Non-destructive tests, nornallx applied to all sanples in the
| ot, used for the inspection of the battery s principal visual
electrical and dinensional characteristics.

Goup B Tests which are carried out on a sanple fromthe manufacturing
| ot selected in accordance with the supplement and BS 6001.
Typical tests include capacity, charge retention and short term
environmental, the results of which are used to provide batch
rel ease test data.

Goup C These are normally long term storage, cycle life and
environnental tests, data fromwhich is used for the naintenance
of qualification approval.
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Section Two. Requirements for Qualification Approva

6 Qualification Approval Procedures

The qualification approval procedures defined below are based on those of
Def Stan 00-9 and are incorporated to demonstrate that a manufacturer is
capabl e of producing the type of battery that meets the requirements of
this Standard, the sectional specification and the 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 in its entirety, or
conmmencing at a manufacturing operation which is called the “primry
stage".

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

6.1 Ceneral requirements for qualification approval. For batteries whose
primry 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 manufacturing 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 9000 or EN

29000 equivalent, by a third party certification body which itself is

registered with the National Accreditation Council for Certification Bodies

ég%g(gin. I'f not assessed and registered meet the requirenents of Def Stan
-9 Section B

(c) establish the conplete manufacturing data package (build standard) of
quality control specifications for materials, piece parts and processes for
the battery for which approval is sought. The relevant docunents and
sgecifications shal | be subject to the configuration controls of Def Stan
05-57 and referenced in the battery's quality plan (see clause 35.2).

(d) provide the AAR with a full progranme 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
ot herwi se contractual Iy agreed.

f

)
0) pr%Pare an application for a qualification approval certificate (see
l"ause 6. 6).

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

(

C

(h) maintain his qualification approval (see clause 12).

6.2 Requirements for qualification approval of batteries manufactured
within NATO . For batteries whose primary stage of nmanufacture is the
receipt of raw materials, but where the AAR may not he able to witness al
stages of manufacture and qualification testing, the general requirements
of clause 6.1 shall apply. The qualification approval procedures shall be
in accordance with STANAG 4093 and Def Stan 05-14.

7
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6.3  Requirements for qualification approval of batteries manufactured
out si de NATQ For batteries whosemﬁr|nary stage of manufacture is the
receipt of raw materials and where an inter-government agreement
(menor andum of understanding) exists between the manufacturers country and
the UK, the general requirements of 6.1 shall apply. The qualification
aEprovallprocedures shall follow the principles of STANAG 4093 and Def Stan
05-14 which shal|l be defined in an inter—government agreement

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

6.4  Requirements for qualification approval of batteries manufactured by a
sub-contractor. For batteries produced under a sub-contract whose primary
stage of manufacture is the finished cell, the finished cell nmay then be
subjected to further stages of manufacture by the prinme manufacturer and
offered for qualification anrovaI. The procedures used for the
qualification approval shall be referenced on the application for
qual i fication approval, all associated certification (see annexes) and the
quality plan (see 35.2).

6.4.1. The prime manufacturer shall

) satisfy the general requirenents of 6.1;

(a

(b) establish a configuration control agreenent with his sub-contractor
which is acceptable to the AAR;

(

be responsible for ensuring conpliance with the requirements of this
Standard, the Supplement and the quality assurance systen1|nc!ud|n? t he
surveillance of the sub-contract manufacturer to the satisfaction of the
AAR:

(d) apply for qualification approval in accordance with 6.6 stating the
procedure by which adequate control and conpliance with the requirenments 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. Modifications, as directed by the
Apprqvin? 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 nmodified group A, B or Ctesting or
additional maintenance of approval requirenents

(b) On successful conpletion of qualification approval, rai se an
appropriate qualification approval certificate.

6.4.3 The AAR shall

(a) approve the sub-contract control and the configuration contro
pagcedures or identify areas of risk which the prime manufacturer shal
addr ess;

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

(c) authorize commencement of qualification testing.

8
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6.5 Sub-contracted work. The manufacturer may sub-contract work provided it
is carried out in accordance with Def Stan 05-61 (Part 3). The rules for
qual i fication approval of a battery which is produced using critical
sub-contracted conponents, such as cells, shall be applied in full and
separately for each source of critical sub-contracted component; ie each
approval programe, supporting docunentation and associated apFrovm
certificate wll 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 themwith the supporting information to the Secretary of the
Aﬁproving Authority. The Approving Authority will conplete the details at
t S bﬁttzzkof the form retain one copy and send a copy to the manufacturer
and the .

6.7 Notice of testing. The manufacturer shall give the AAR sufficient
notice of their desire to start qualification approval testing. Testin

may only start once the AAR has %iven agreenment to the comencenent o

test|n?. The manufacturer shall then demonstrate that he is in a position
to apply all of the processes, tests, neasurements etc, which will result
in an approved battery.

7 Qualification Approval Testi ng

Tests will be carried out by the manufacturer using his own approved
testing facilities or by an independent test Iaboratory which is acceptable
to the AAR Al qualification approval testing shall be carried out in
accordance with the requirements of this Standard, the appropriate
sectional and Supplenment specifications free of all charges to the MD
unl ess otherw se contractual |y agreed.

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 structural
simlarity can be clainmed froman existing qualification approval.

7.2 Preferred battery Supplements. In the case of these the requirenents
reflect those of commercial standards and not necessariIY those of mlitary
requirements. In line with the manufacturer’s comrercial activities he ma

wel | have carried out tests or be able to provide test evidence o

conformance to the test requirements.  The manufacturer is permtted to
provide 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 document detailing the test requirements, test results
and referencing the reports related to the tests. On conpletion it will be
signed by the manufacturer’s senior technical manager confirnin% that the
results are valid and achievable. The DDP will be countersigned by the AAR
who is required to substantiate the test results. An exanple of a typica

DDP is shown at Annex G

8 Qualification Approval Test Report.

The manufacturer shall conpile a test report in accordance with the
requirenents defined bel ow.
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8.1 Information to be included in the test report:
a) Approving Authority reference number (fromthe returned annex A)

b) Suppl enent nunber, issue and date.

¢) manufacturer’s name and address.

e

(

(b)

(¢)

(d) place of manufacture if different from (b)
(e) manufacturer’s part nunber and description
(f)

a conplete record of all the neasurenents taken with their
cprresPond|ng measur ement uncertainty and anbient conditions at the
time of measurement.

f

(g) a tabulated list of the test equipment used providing the serial number
of the equipment and the calibration due date.

(h) the identification of any test carried out by an independent test
| aboratory.

(i) reference to manufacturing data Packaqe including its build standard,
construction, termnations, |abelling etc .

(j) full details of any supporting test results for read across
i nformation, where appropriate.

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

Note 1: When the requirenents 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 sunmary of the results in the report.

Note 2: Wen qualification approval tests have not been carried out at the
same address, reports on the separately performed tests shall be submtted
intheir entirety as appendices to the main report.

8.2 Authentication of test report. Test reports shall bhe 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 and 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. Four copies of the
test report shall be prepared and distributed as follows:

(a) One copy to the Approving Authority.
(b) Two copies to be forwarded to the AAR

(c) One copy shall be retained by the manufacturer

10
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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
manuf acturer may apply for an approval certificate by conmpleting the
appropriate "Application for a qualification approval certificate" (see annex
BE and submtting 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 programe, two
| evel s of certification my be awarded:

9.1.1 Full qualification approval certificate. Full qualification approva
may be applied for and granted on the successful conpletion of all specified
tests, once conmpliance with all of the specification requirenents can be
denonstrat ed.

9.1.2 Interimaqualification 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
aﬁpl|cat|on wi || vary depending upon the Supplenment requirenents. Normal |
this will only be granted after conpletion of the nechanical, environnenta
and short termstorage tests.

Should the remaining tests yield unsatisfactory results, the interimapprova
nmay be withdrawn.

Interimapprovals will also be awarded where a performance linitation exists
for a marginal deviation fromthe Supplenment’s requirenents. The certificate
may only be uprated to a full certificate once it can be denonstrated that
the limtation has been overcone.

In terms 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 certificate application. The AAR shall exami ne the
application and the supporting docunmentation. |f acceptable, the AAR shal
conpl ete section B of Annex B and forward it to the Secretary of the DELSC
L10 Subcommittee, which signifies a reconmendation for the award of an
aﬁproval certificate. |If the application is unacceptable, the application
shal | be returned to the manufacturer for appropriate action. (see 8.2)

Once an approval application is received by the DELSC L10 it shall consider
it and, it 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

9.3 Preparation of an approval certificate. The Secretary to the Approving
Authority shalT 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 manufacturer and the AAR

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

11
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9.4 Approval certificate reference list. The Secretary of the DELSC L10
Subcppn1ttee shal | retain an up to date list of all of the battery approva
certificates.

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

10 Modification to Batteries Approved to a Qualification Approva
suppl ement .

In the case of any proposed nodifications to the battery subsequent to the
granting of ﬂgaL|f|cat|on approval, the manufacturer shall notify the
AﬂprOV|ng Authority through the AAR Notification of the nodification
shal | be acconpani ed by sufficient test evidence to dempnstrate 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 is submtted for
rel ease.

Failure to conply with this requirement may result in the wthdrawal of the
qual i fication approval certificate, which could |ead 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
establ i shing approval of the revised build standard before ceasing
production of the qualification approved battery.

11 Modification to batteries Approved to a Preferred Battery Supplenent.

Modi fications may be made to an approved battery without the agreement of
the A?proying Authority provided the requirements of all three levels of
specifications are not prejudiced.  Should there be any doubt that this
w Il occur then the AAR shall be notified and the procedure of clause 10

shal | apply.

Provided 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 requirenent may result in the withdrawal of the
qual i fication approval certificate.

12 Maintenance of Qualification Approval.

The manufacturer is responsible for denonstrating that the qualification
approval has been maintai ned.

The manufacturer shall conplete the maintenance of approval notification
(annex F) for countersignature by the AAR who will forward it to the
Approving Authority.  This shall be carried out three months before the
expirK_date of the qualification approval certificate. Failure to carry
out this procedure may result in the withdrawal of the certificate.

12
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12 (Contd.)
Mai nt enance of approval is assured under the follow ng circunstances:

(a) for those batteries continuously and successfully submtted to the
procedure of quality conformance testing (Section Five);

(b) when Goup Ctesting has been satisfactorily conpleted

The Approving Authority shall acknow edge receipt of annex F. Provided the
approval has been naintained, the Approving Authority shall conplete
section C of annex F, retain one copy and forward one copy to the
Controllerate Technical Authorities, the Supply Mnagenent Branches, the
manufacturer and the AAR

|f the approval has not been nmintained it will be withdrawn in accordance
with clause 13.

13 Wthdrawal of Qualification Approval

Wthdrawal of an approval may prejudice any existing MD contracts and it
IS incunbent upon the manufacturer to ensure that his approval is retained.

13.1 Grcunstances for withdrawal. Qualification approval my be withdrawn
at the discretion of the Approving Authority under the follow ng
ci rcunst ances:

(a) At the request of the manufacturer, who shall give, except for
circumstances beyond his control, at |east six nonths notice to the
App(ovin% Authority of his intention to cease production and twelve nonths
notice before ceasing the supply of a battery having qualification

approval .

(b) Wien production of the battery is given up altogether or the
manufacturer has not carried out the maintenance of approval (group C) test
requirenents.

(c) When the manufacturer’s Quality Assessnent Registration is withdrawn.

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

13.2 Procedure for wthdrawal. The Approving Authority shall:

(a) conplete and sign an approval withdrawal notification (see annex D);
(b) delete the relevant entry in the approval register;

(c) retain one copy of the conpleted approval withdrawal notification and
forward one copy to each of the Controllerate Technical Authorities, Supply
Management Branches, the AAR and the manufacturer.

14 Lists of Qualification Approved Batteries.

A cross reference list of all approved batteries for both the qualification
aﬁproval Suppl ements and preferred battery Supplenents will be retained by
the Secretary of the DELSC L10 Subcommittee. 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
consul t ed.

13
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Section Three. Preparation of Supplenments .

15 General Requirenents.

A Supplenent is a specification sheet for a specific battery type. It wll
be generated by the originator, who may be MD personnel or a Defence
contractor, to neet a service requirement.

The procedures for the acceptance of a battery supplement are defined in
Def Stan 61-17 .  Once the Suppl enent has been accepted it will be fornally
i ssued and controlled by the Secretary of the DELSC L10 Subcommittee.

The Controllerate Technical Authority shall arrange for each Supglenant 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 Requirements to be Incorporated in a Qualification Approval Supplenent.

A qualification approval Supplenent (QAS) is a detail specification for a
battery type which is used in a critical application and the test
requirements shall define the worst case conditions (see clause 5.3.1).

16.1 The qualification approval Supplement (QAS) shall contain the
followi ng details :

(a) a sequential nunber and issue date, provided by the Approving Authority
once the “DRAFT" becomes approved and is published.

(b) a suitable heading which describes the battery type, simlar to the
following format: Battery, Rechargeable, Secondary, Portable, Lead Acid,
12V 50Ah, (Fully Dry Charged), UK 2HN, NATO STOCK No. 6140-99-111-5238.

(c) a scope introducing the environnental and electrical (discharge rate)
use of the battery and referencing any charging equipment, if applicable.

(d) nomnal voltage of the cell or battery.
(e) rated capacity, in Ah.

(f) details of the battery dinensions. Wenever possible these shall be
the same as those given in the appropriate national or international
standards (1EC, BS, EN. M| etc.). In the case of nulticell batteries the
di mensi ons given shall take account of the accumul ative di mensions of
individual cells. In addition to the battery dinensions an outline draw ng
shal | be given which shows the full dimensions of the label including the
size of the lettering

g) mass of the battery.
h) marking of the battery.

i) charge characteristics, identifying equipment or specia
haracteristics such as diodes, thermal sw tches, fuses etc.

(
(
(
C

) construction of the battery, including details of its assenbly,
térmnations, outer casing and associated requirenents.

14
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16 (Cont d)

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

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

The test reguirenents gi ven 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
BS2011 shall be used.

m conditions for cycle life performance.

(
(n) quality assurance and quality conformance requirements. Details of the
requirenents for Goup A, B and Ctesting and a sanpling plan

(o) muintenance of approval requirenents. The requirements shall be such
as to provide sufficient confidence that the original approval has been
mai nt ai ned. Refer to clause 12.

(p) a test schedule identifying the nunber of batteries to be tested and
the quantity allocated to each sub-group

16.2 Test Schedule. A typical test schedule, detailing a conprehensive |ist
of appropriate and possible tests, is detailed in Table 1.  The test
schedule identifies the tests, the order of application and sub-groups.
The sub-groups enable a nunber of tests to be progressed in parallel

In designing the test schedule it is inportant that each sub-grouP enabl es
the batteries to be tested to as many of the requirements it is ikelz to
see in service as possible. The environnmental tests should be egt
together so that the test regime sinulates the service application. In the
exanple of Table 1 the cycle life is carried out in two sub-groups so that
any effects of environmental testing can be identified.  Destructive test
will always be the last tests carried out in any sub-group

17 Requirenents to be incorporated in Preferred Battery Suppl enent.

A preferred battery Supplenent (PBS) shall only be raised for non critica
applications or where the specified requirenents of Nationally recognised
specifications are adequate for the battery application (see clause 5.3.2).

15
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17.1 Ceneral. The rules of procedure will be the sane as those for
qual i fication approval Supplements but the specified test requirements wll
be less onerous and reflect nore closely those of "comercial"
applications. The test detail will be aligned with the requirenents of
national Iy recognised "comercial standards" (such as BS, I1EC, EN etc.).

|t is not possible for the M to procure to commercial standards directly
because in many instances the quality requirements do not exist, also
additional supplenentary requirements are necessary such as air
transportation, altitude, non-reflectivity, ruggedisation, etc.
Furthermore, commercial type standards relate in the main to single cells
rather than batteries.

17.2 Specific test requirenments. The test requirenments of the PBS shal

make reference to those in an appropriate national specification.
Additional test requirements may only be generated where no national tests
are consi dered apPropriate. The PBS shall contain appropriate quality
assurance and conformance test requirements simlar to those required for

QASs.

17.3 Typical test schedule. A typical test schedule is shown in Table 2 in
which the test clauses shall define those of the appropriate sectiona
specification or an appropriate national standard.

16
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Table 1
A Typical Test Schedule for a Qualification Approval Supplenment.

Test in order Spec. Sub- group
of application ause
N A A
Di mensi onal inspection X. X * * * *
Mass X. X * * * *
Construction X. X * * * *
Mar ki ngs X. X * * * *
Two years storage X. X *
I nsul ation resistance X. X * *
Actual capacity X. X * * * *
Col d cranking performance X. X * *
Environnental tests (note 2) X. X * *
- Vibration X. X * *
- shock X. X * *
] X. X * *
~ B X. X ) )
- Toppl e X. X * *
Performance at the | owest
operational tenperature X. X *
Performance at the highest
operational tenperature X. X *
Deep discharge X. X * *
Rate capacity test X. X *
Internal resistance (note 1) X. X * * * *
Charge retention, (note 1) X. X *
Abusi ve overcharge (note 1) X. X *
cle life (note 1) X. X * | * *
Short circult X. X *
Leakage and distortion X. X * |k *
Case contai nnent X. X *
Altitude X. X *
Air transportation X. X *

Key: * - indicates test to be carried out.

NOTES: 1 — one battery to be tested at each tenperature; the |owest
operational tenperature, 20°C annd he hi ghest operationa
tenperature.

2 — provided the manufacturer can denonstrate that the origina

qualified design/build standard has not changed then this test
may be omtted fromthe group Ctest programme.

17
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Table 2

A Typical Test Schedule for a Preferred Battery Supplenent.

Test in order Test Sub- group
of application C ause

LI (v
Di mensi onal inspection X. X * * * *
Mass X. X * * * *
Construction X. X * * * *
Mar ki ngs X. X * * * *
Actual capacity X. X * * * *
Col d cranking performance X. X * *
Performance at the | owest
operational tenperature X. X *
Performance at the highest
operational tenperature X. X *
Rated capacity test X. X *
Charge retention (note 1) X. X *
Leakage and distortion X. X * | * *
Air transportation X. X *

Key: * —indicates test to be carried out.

NOTES: 1 - one battery to be tested at each tenperature; the |owest
operational tenperature, 20°C and the hi ghest operationa
tenperature.

2- The test clauses shall reference the appropriate, BS, IEC, EN
or other nationally recognised specification

18
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Section Four. General Requirements for Secondary Batteries.

18 Ceneral Requirenents Conmon to Secondary Batteries.

General technical requirements applicable to secondary batteries are
defined bel ow Specific requirenents particular to each battery type are
defined in the appropriate sectional specification and Suppl enent.

19 Definitions

Specific definitions related to each battery type are included in the
respective sectional specification

19.1 Cells. An individual electrochemcal unit used to store or convert

energy is referred to as a cell. A cell may contain one or nore pairs of
el ectrodes of opposing potentials. In the case of a Traction battery each
unit is referred to as a cell. Simlar nonenclature applies to a nicke

cadm um seal ed cylindrical cell and also to a single prismatic aviation
ni ckel cadmumvented cell

19.2 Battery. A battery is normally a group of single cells connected
together to forma nulticell battery, such as a 12V autonotive |ead acid
battery which maintains 6 cells connected in series. Single cells can be
suppl i ed and packaged as single units which are also referred to as a
bMteﬁy. For the purposes of this standard and its associated
specifications a battery shall be taken to nean either a single cell or
nul ticell battery unless it is specifically mentioned as a cell

19.3 Battery voltage. The measured vol tage between the anode and cathode
énegat[ve and positive) termnals of a battery. The battery voltage varies
epending upon its state of charge. It is highest when in the fully
charged state and reduces as the battery discharges. The voltage varies
dependant upon the type of battery and the materials used for the
el ectrodes. Batteries are normally classified by defining a non nal
voltage, a value which reflects the battery’s normal operating voltage and
is defined by the manufacturer. For specific information it is reconmended
that the manufacturers technical literature i s consulted.

19.4 Mnobloc. A battery may contain a nmonobloc which is in itself a
mul ticelT unit. A number of these rulticell units, nmonoblocs, can be
gonnected in series or parallel configurations to provide the required
attery.

19.5 Valve requlated cells. Acell which is closed under normal conditions
but which has an arrangement which allows gas, generated within the cell,
to escape if the internal pressure exceeds the preset valve value. This
type of cell cannot normally receive additions to the electrolyte in use.

19.6 QOpen vented cells. A cell which has a removable cap which is open to
the atnosphere and wTl allow gases to breath in and out of the cell as
well as the ability to spill eltrolyte if inverted. This type of cel
can accept additions to the electrolyte in use
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19.7 Requl ar _maintenance battery. One which requires regular maintenance
and additions to the elecirolyte. They tend to be used in applications
where abuse is likely and the charging regime is uncontrolled. Regular
mai ntenance is essential to counter premature failure.

19.8 Low mmi ntenance battery. One which requires additions to the
electrolyte, but to a Iesser extent than those classified regular
mai ntenance. They are usually referred to as “flooded” in that they
contain larger volumes of electrolyte conpared to those with [imted
electrolyte which are referred to as “starved” electrolyte batteries.

19.9 Muintenance free battery. One which normally requires no electrolyte
addition during 1t"s operational |ife and tends to have mnimal electrolyte
(including starved el ectrolyte) system These are not tolerant to
el ectrical abuse and require tightly controlled charging methods.

19.10 Sealed for life. A battery which is sealed prior to use and hence no
additions to the electrolyte are possible.

19.11 Dry charged battery One that contains charged plates but no
electrolyte. Once electrolyte is added the battery is then given a
commi ssioning charge and is ready for use.

20 Capacity testing.

One of the critical characteristics of a secondary cell is its capcity, C

The capacity is the anmount of electrical charge, expressed in anpere-hours
(Ah), that can be given under a specific set of conditions. The capacity
given varies depending on such conditions as; charge input, charged stand
time, tenperature, discharge output, discharge termnal voltage

20.1 Rated Capacity. The rated capacity C,is a reference figure which is
valid for a new celT or battery under a specified set of conditions. The
conditions are normally obtained at 20°C but the discharge period varies.

To define the discharge period the capacity is normally expressed as C
where n = time of discharge period, in hours, ie Gor C,are comonly used
for seal ed nickel cadm um and autonotive types respectively.

20.2 Discharge terminal voltage. Generally the discharge voltage decreases
as the discharge time increases, the extent of which is nore pronounced at
the beginning and end of discharge. To obtain reliable and optinum
performance a discharge cut-off voltage is used, which varies dependant
upon the type of battery (number of cells) under test. It is normally
expressed as an end point voltage.

20.3 Charge input. The charge input is normally constant current, expressed
as a fractron of Csuch as O 1C, and is defined for a given period of tine,
in hours. In some cases it may also be expressed as a function of the
rated capacity ie O 1C,. Constant potential charge is also used

20
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20.4 Discharge output. The discharge output is a measure of the actua
capacity C, To achieve the capacity the battery is charged and then
di scharged at a rate, normally expressed as a function of the rated
capacity, eg O 1C,to a given end point voltage. The output achieved
under specific conditions is calculated fromthe duration in hours and the
appl i ed discharge current in anps to obtain the actual capacity in anpere-
hours . Alternatively capacity may be expressed as the discharge duration

21 Charge Retention

A further characteristic of secondary batteries is that of charge

retention, Cand is the amount of available capacity that can be achieved
after a period of charged stand. Secondary batteries suffer from self

di scharge to varyin% degrees, the extent of which is a function of the

battery type and the storage conditions. C is nornallg expressed as a
percentage of the rated capacity and provides an indication of the

periodicity of re-charge.

22 Cycle Life
The cycle life of a battery is expressed as the number of times it can be
charged and discharged and is used to determne battery life. The

termnation of life is normally expressed as a function of C against a
factQ% of C, atypical figure being O8C,ie 80%of the original rated
capacity.

23 Charging Requirenents for Secondary Batteries

Batteries for MO use will be charged using a wide variety of charging
equi pments some constant current others constant potential, some with |ow
current limts others with high limts. \here possible the charger will be
identified in the Supplement, but this is not always possible as sone
battery ;ers will be used on a nunber of chargers. Normally the charging
regime will be one that is reconmended by the battery manufacturer.

23.1 Electrical power supplies. The el ectrical power supply
characteristics are defined in Def Stan 61-5. This details the range of
supPIies for generating sets, surface ships and vehicles. These standards
shal | be used to determne the charging requirenents.

23.2 Aircraft batteries. Specific requirenents for batteries used in
aircraft and supporting ground installations are defined in AP113C- 0001-1

24 Shelf Life of Batteries

The shelf life is the period of time a battery can be stored before it
requires mintenance, such as a recharge. Batteries have a finite shelf
life. A dry charged battery will have a longer shelf life than a
conventional battery. N ckel cadmumbatteries can be stored for |ong
periods in a discharged state whereas |ead acid batteries nmust not be |eft
in a discharged state. Specific details are defined in the relevant
sectional specification.

25 Transportation and Airworthiness

To enable batteries to be assessed as air transportable they shall be
assessed and satisfy the following test. Alternatively separate clearance
shal | bhe provided by Mv Frt 2 (RAF).
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25.1 Air transportation test. This test is based on the I CAO regul ations
gnd has been agreed by Mov Frt 2 (RAF) and is used to assess |ead acid
atteries.

25.1.1 Tenperature variation test. After cleaning the battery shall be
placed onto a surtable tray, which is capable of retaining any electrol yte,
whose base is lined with nmethyl red inpregnated filter paper(s)*. The
assenmbly shall then be stored, with the battery vertical on its base with
termnals uppernmost, for 12 hours, at the test tenperature, renoved and
al lowed to stabilise to roomtenperature for 2 hours and then inspected for
evi dence of damage and el ectrol yte |eakage (as evidenced by a col our change
o%E}q§ inpregnated papers).  The two test tenperatures shall be -40°C and
+ o

25.1.2 Rapid deconpression test. After adjustment of the electrolyte |eve

in accordance wth the manufacturers instructions (for sealed batteries
this is not necessary) place the battery onto a suitable tray, which is
capabl e of retaining any electrolyte, such that the battery is vertical on
its base with the termnals uppernost. Transfer the assenbly to an
altitude test chanber

The chanber pressure shall be adjusted to the equivalent of an altitude of
8000 ft and retained for 5 mnutes, after which it is then reset to the
equi val ent of 35000 ft, which shall be achieved within 1.75 mnutes and
then retained for a duration of 1 hour after which the chanber pressure
shal | be returned to normal anbient conditions. The assenbly shall be
removed fromthe chanber and examined for evidence of electrolyte |eakage
and damage to the battery.

25.1.3 Pressure variation test. The sane test arrangements and conditions
as for 25.1.2 shall be used except that the pressure is set at an
equi val ent of 35000 ft which shall be achieved within 15 mnutes from the
start of the test.  Three separate tests shall be carried out with the
battery positioned in the tray firstly at 45° to the horizontal, then on
its side and then upside down. Prior to each test the battery shall be
filled with electrolyte, in accordance with the manufacturers instructions,
and thorou?hly cleaned. After each test the assenbly shall be exanined for
evidence of electrolyte |eakage and the battery examined for danage

25.1.4 Pass/ fail criteria. No electrolyte shall leak fromthe battery case
under any of these tests neither shall the battery show any visible damge

26 Safety Hazards.

26.1 Short circuit conditions. |If batteries are used in confined spaces
where The risk of accrdental short circuit is high, adequate precautions
nust be taken in use.

*the inpregnated papers used to line the base of the tray shall be
suitable for identifying the presence of the electrolyte used within the
battery under test. Prior to using any papers a sanple shall be tested
m@%h the appropriate electrolyte to ensure that the colour change is
effective
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26.2 Thermal runaway

26.2.1 When a valve regulated battery is operating in the full oxygen
reconbi nation node there is virtually no net chemcal reaction takin
place, other than very small |osses of vented gas arising fromthe level o
reconbination inefficiency. Mst of the float charge energy passing into
the cell is converted into heat. [If the heat generation wthin the cel
exceeds the ability of the cell to dissipate the heat then a self
propagating reaction occurs which could lead to a violent explosion

26.2.2 To ninimse thermal runaway the follow ng should be observed

) The battery should be operated with assisted ventilation.

(a
éq) The battery should not be operated above its design tenperature as
efined in the appropriate Supplenent.

(c) The manufacturer’s instructions regarding chargi ng nmethods nust be
strictly adhered to.

26.3 Qperation in enclosd containers. Batteries, due to their
el ectrochemcal behaviour, emt gases which can produce an expl osive
hazard. The extent of the hazard and the precautions taken depend on the
battery type and use. It should be borne in mnd that in the event of
fault conditions in either the battery or the charging system what may be
considered as a safe systemcoul d becone a hazardous one. Certain types of
battery should only be operated in ventilated enclosures.

26.4 Electrolyte spillage. The electrolyte in secondary batteries is
normal Iy corrosive and adequate precautions nmust be taken to prevent and
deal with electrolyte splillage. To establish the extent of the hazard the
appropriate COSHH (Control of Substances Hazardous to Health) data sheets
shoul d be consulted, which are available fromthe manufacturer of the
battery concerned.

27 Disposal of Wste Batteries.

Qui dance can be obtained from the Controllerate Technical Authorities who
are defined in Defence Standard 61-17.

28 Packagi ng Label ling and Hazard Marking.

The requirements are defined in Defence Standard 81-41 Parts (1-6). In
addition, the current UN and |CAO regulations as well as the Defence
Packagi ng Unit publication CPUDR/ 6-1 are also to be conplied with.

Section Five. Quality Confornmance Testing

29 CGeneral Requirenents.

Quality conformance is achieved by the production of batteries within a
total quality management systemand is confirmed by carrying out group A B
and C tests, the results of which denmonstrate 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
carrbed out free of all charges to MOD unless otherw se contractually
agreed.
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The requirenents for quality conformance inspection are defined in the
rel evant Suppl ement and shall be carried out in accordance with BS6001

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

29.1 Specific requirements. The specific requirenents are defined in the
aFFropr|ate supplenent.  The identified Goup A tests shall be applied to
all of the sanples in the lot, either at the end of manufacture or during
the process of manufacture. The Goup B tests shall be carried out on the
statistical sanple selected from the manufacturing lot in accordance with
BS6001 and the results used for sentencing the lot for release and
delivery. The group C sanples shall be selected and tested in accordance
with the Supplenment and used for the maintenance of the approval

Should any battery fail Goup A inspection it shall be rejected and not
used for Goup B or Ctests. Any additional batteries required for Goup B
and C tests, ie due to equipnent malfunction or operator error shall be
drawn from the same manufacturing |ot and shall have net the Goup A
requi renents.

29.2 Batch release procedure. Provided the test results of the
manuf acturing Tof are acceptable then it nay be released using the
certificate of conformty shown in Annex E. If the test results are not
%Ecgptable then the manufacturer shall take action as defined in clause

30 Acceptance Sanpling Procedure

Where the suppl enents include inspection levels and acceptable quality
level 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 and incorporated into the Quality Plan

31 Quality Conformance Tests.

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

For group C, nmintenance of approval tests, the sanple size shall be
randonig selected from each manufacturing lot and allocated, in sequence
to a sub-group of the test schedule (see Tables 1 and 2) and subjected to
it’s requirements. The objective being to repeat the test requirements of
the sub-gropPs by the end of three contracts but no later than the three
yearly certificate review dates.

31.2 Tolerances. The limts prescribed in the relevant Supplement are true
values. Wen carrying out the specified test the manufacturer shall enploy
sufficient inset fromthe specified limts to cover the uncertainty of his
measurement. \ere there is a technical difficulty in the assessnent of
nﬁasxgsnﬁnt uncertainty the criteria for acceptance shall be agreed with
the :

31.3 Alternative test methods. The test and measurenment nmethods given in
this Standard and its associated specifications are intended to unify test
and nmeasurenment procedures.
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They are not necessarily the only methods which can be used. Should the
manuf acturer wish to use an alternative method he shall consult with and
satisfy the AAR that the chosen method will provide results equivalent to
or better than those obtained by the nmethod specified.

31.4 Procedure in the case of defective test equipnment or operator error.
Any battery whose failure during testing can be attributed to a verified
test equipment defect or test operator error shall where possible be
repl aced by another battery fromthe sane manufacturing [ot. The
replacement battery shall be subjected to all of the tests to which the
di scarded battery was subjected prior to its failure and to any remaining
specified tests to which the discarded battery was not subjected.

31.5 Procedure in the event of failures. Failure of a battery in one or
nore of the prescribed tests shalT 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 made available to the
AAR for exam nation.

Vr?? a sanple fails to meet the requirenents of a test the manufacturer
shall

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

The Quality Mnager 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 |ot nmay
be released and suitable corrective action taken accordingly.

If the failure is due to an identified manufacturing fault that can be
imediately corrected then once corrected and satisfactorily tested the |ot
may be rel eased

If the failure is concluded to be due to an identified manufacturing fault
whi ch cannot be corrected inmediately 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 Manager shal
notify the recipients giving identities and sufficient details of the
manufacturing faults to allow any necessary action to be taken

32 Release for Delivery (Attestation of Conformty).

32.1 General. Each manufactured |ot shall be unanbiguously 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 requirements of this Standard and its
associated specifications. It shall allow reference to be made to the test
document s against which the batteries have been rel eased.
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32.1 (Contd)

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

32.2 Certificate of conformty. An exanple of a certificate of conformty
I's shown af annex E which shalT be used for each manufactured |ot released
agai nst a Suppl enent

33 Date of Mnufacture.

33.1 Date of manufacture on the battery. \Wen marking the date of
manuf acture on the baftery, the informafion may be given explicitly or by
use of the four digit code given below. The code indicates the year and
the nonth of manufacture in which the first two digits indicate the year
and the last two digits indicate the number of the nonth.  The nonths
earlier than the 10th nonth are a single digit preceded by “0

Exanpl es:

A battery manufactured in March 1979 will bear the code 7903. A battery
manuf actured in Novenber 1982 will bear the code 8211.

33.2 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.

Section Six. Mnufacturing and Test Requirements.

34 General Requirements.

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 testing (Section Five). The manufacturer
shal | ensure that the requirenents of the relevant section are met.

34.1 Qualification approval tests. The manufacturer shall provide and test
the batterres, as directed by the relevant supplement, free of all charges
unl ess ot herw se contractual l'y agreed.

34.2 Quality performance tests. The manufacturer shall provide and test the
required nunber of batterres, as directed br the rel evant Suppl ement, free
of all charges unless otherw se contractually agreed. Those batteries from
test groups which were subjected to group A and B test, if acceptable, may
be subsequently released provided the applied tests are not destructive.

34.3 Test schedule. Unless otherw se specified in the relevant supplenent,
a test schedule shall be produced, similar to that shown in Tables 1 and 2,
which may be nodified to suit a particular requirenent after consultation
with the AAR and the Approving Authority and used for a test programe.
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34.4 Test equipnent. The range of test equi pment used shall be appropriate
for the magnitude of the parameter to be measured. It shall be regularly
calibrated and shall be of sufficient accuracy and quality to permt
performance of the required test.

35 Manuf acturing Requirenents.

This clause defines the requirements that are specified for the battery
construction and are the mininmum requirenents to be net by the
manuf act urer.

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

(a) The requirements specified in the Supplenent.

(b) Any electrical or electronic parts used shall be selected in accordance
with Def Stan 59-59

Any applied finishes shall conply with the requirenents of
Stan 00-10.

wo
———

—
o
~

If injection mouldings are to be used in a particular battery
Qoqftructlon then the requirenments of Def Stan 93-42 shal| be conplied
W th.

The manufacturer shall not deviate from the approved build standard
wi thout the consent of the Approving Authority. (Refer to the
appropriate clause 10 or 11).

—
D
~—

35.2 Quality Plans. To satisfy the requirements 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 demonstrate that
the requirenents of this standard and its associated specifications can be
met. It shall define any mnor amendments to the specified requirenents
such as alternative test methods, sanpling rates and associated test
requirements as well as controls for sub-contract activities and
mai ntenance of approval requirenents.

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

35.3 Conponent cells.
35.3.1 Conditioning. All unit cells shall be stored at 20+5°C and 70% RH

35.3.2 Testing bhefore assembly. Al conponent cells (or cell stacks where
i ndividual celT testing is rnpracticable) shall be tested at 20+5°C
imediately before assemnly. The testing shall conprise determination of

%he OCV and OLV.  The results shall be neasured to three significant
i gures.

In the case of capacity matching, the requirements of the Supplement shal
be met and records made available to the AAR to denmonstrate conpliance.
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35.3.2 (Contd)
The m ninum acceptance voltage or current shall be determned by a

statistical quality control procedure applied to a representative sanple
taken fromeach lot and used for analysis.

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

35.4 Term nations. The termnations shall be as shown in the appropriate
Suppl enent .

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

associ ated specifications.

The materials and finishes shall be in accordance with the specified
requi rements of Def Stan 00-10, where appropriate.

35.5 Leakage. \Wen batteries are stored or tested under the conditions
given in thrs Standard or its associated specifications, no electrolyte,
sealing conpound or other internal material shall appear on any of the
external surfaces of the battery except under abusive test conditions.

35.6 Dinensional stability. The dinensions of the battery shall conform
with the specifred dimensions at all tines when tested to the requirements
of this Standard or its associated specifications.

35. 7 Marki ng.

35.7.1 Marking of the batteries. Each battery is to be indelibly marked or
permanentTy TabelTed in accordance with 35.8 with the follow ng:

(a) the NATO type designation, where applicable, (consisting of a synbol
NBA, followed by a three or four digit nunber).

(b) the NATO Stock Number.
(c) the item nane.

(d) nomi nal voltage and anpere-hour capacity at the rate stated in the
suppl ement .

(e) date of manufacture (see clause 33)

(f) manufacturer’s identification and place of manufacture.
(g) polarity of the terninals

h) battery serial nunmber for traceability of manufacture.

(i) instructions for use (if appropriate).
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35.7.1 (Contd)

In the case of difficulty in meeting the above, the manufacturer shall seek
gui dance fromthe AAR who shall refer any decision to the contracting
authority before inplementation.

35.7.2 Marking of the packaging. The marking on all stages of packaging of
the batteries shall include the same marking as |isted above with the
exception of the polarity of the terminals, the explicit date of
manufacture, clause 33.2 and the instructions for use. The latter, if
appropriate, should be contained within the packaging or secured to the
battery termnals.

For batteries classed as hazardous materials an appropriate marking shal
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 requirenments shall be clearly marked on the outer
packagi ng.

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

35.8 Instruction Labels. Permanent labels are to be resistant to

electrolyte. They are to remain firmy fixed and clearly legible during
and at the conpletion of any of the tests defined in this standard or its
rel ated specifications.

Tag labels, detailing instructions on the first charge, are to be durable
and secured so that they will not become detached during storage and
transportation of the battery.

36 Confornmance Test Requirenents.

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

specification or Supplenent to ensure that batteries released against the
acconpanying certificate of conformty are acceptable for use. The
requirenents define the extent of testing for qualification approval,
mai ntenance of approval and quality conformance

36.1 Test conditions.  Unless otherw se specified the environnental
cong|t|ons of 20£5°C, relative hunmidity of betwem 45 and 75% shal | be
used.

36.2 Test equipnment. Unl ess otherw se specified, the test equipment used
shal | have at least the follow ng degree of accuracy and have a range
appropriate to the measurenent.

) Voltmeters shall conply with BS 89, class index 0.3

(a

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

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

d)  Chronometers shall have an error not exceeding 2% for periods |ess
than 10 secs, 0.5%for periods between 10 secs and 24 hrs, and 0.1% for
periods greater than 24 hrs.

(e) Resistors shall have an accuracy of 0.5%up to 100 Wdissipation and
1. 0% above 100 W di ssipation.
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36.3 Conditions for storage tests. Batteries shall be stored after
manuf acture 1n an anmbrent tenperature of 20+5°C. The periods of storage
shal | be calculated fromthe date of manufacture and shall be those
required by the relevant Supplenent.

36.4 Qpen circuit voltage tests. Batteries shall be subjected to OCV tests
during and after storage, as directed b% the relevant Suppl ement. The
vol tage of each battery shall not differ by nore than 15% either side of
the nominal cell voltage(s) or as stated in the relevant Supplenment.

36.5 On load voltage tests. Batteries shall be subjected to OLV during and
after storage test|nﬂ as directed by the relevant Supplenent. Unless
otherwi se specified the value of the applied load and the time interva
shal | be agreed between the manfacturer and the AAR

36.6 Shelf life storage. To confirmthe specified shelf life of the
batterg, for the period and under the conditions sPeC|f|ed, the battery
shal|l be stored in accordance with the requirements arter which it shall be
commi ssioned and tested during which it will be expected to meet the
specified requirenents.

36.7 Failure criterion. The batteries shall be examned for |eakage and
distortion, also any faults in their operation or non conpliance with the
specified requirements will be regarded as a failure.

The procedure to be followed in the event of failures is given in section
five of this standard.
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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 write ‘none’ or ‘Not Applicable’ in the sections which do not apply.

Manuf acturer’s Nane:

Place of Mnufacture:
Tel ephone  Nunber:
PARTI CULARS OF | TEMS TO BE SUBM TTED TO QUALI FI CATI ON APPROVAL

Suppl ement  Detail s:

Battery Type :

NATO Stock Number:

NATO Type Desi gnati on:

Manufacturer’s Draw ng Number, issue and Date:

(Two copies of General Arrangement drawing to acconpany this form.

Addi tional Comments:

This section is for MD use
Reference Number:

Date Received:

Date Copy Forwarded to AAR
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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.

(*Delete as appropriate)
Section A (To be Conpleted by the Manufacturer).

Suppl ement  Nunber:
| ssue Nunber: Dat e:
Manuf acturer’s Name:

Place of Manufacture:

Nane and Address of

Test Laboratory:

(if applicabl e{

Test Report Number and Date:

L10 Reference Nunber: .
(allocated by Approval Authority)

Qual ity Manager’'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 (Approving Authority use)

Qual i fication Approval Expiry Date:
Si gned: Dat e:

B-1
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ANNEX C

FULL QUALI FI CATI ON APPROVAL CERTI FI CATE

DATE OF | SSUE: DATE CF EXPIRY:
CERTI FI CATE NUMBER: SUPPLEMENT  NUMBER:

This certificate is issued after examnation of the detailed test results
which indicate that the itens detailed bel ow conply with the Supplement
quoted. It is issued by the Mnistry of Defence under the conditions
specified in Defence Standard 61-9 and is subject to withdrawal at the
discretion of the Approving Authority.

Manuf act urer:

Place of Manufacture:

Test Report Number :

Description of Item

Manufacturers Drawi ng Reference:
(Master Record |ndex/Issue)

Approved on behal f of .
Si gned: Dat e:

CG1
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ANNEX C

| NTERI M QUALI FI CATI ON' APPROVAL CERTI FI CATE.
DATE OF | SSUE: DATE OF EXPIRY:
CERTI FI CATE NUMBER SUPPLEMENT NUVBER

This certificate is issued after exam nation of the detailed test results
which indicate that the itens detailed bel ow conply with the Suppl ement
quoted. It is issued by the Mnist r(i/ of Defence under the conditions
specified in Defence Standard 61-9 and is subject to withdrawal at the
discretion of the Approving Authority.

Manuf act ur er:

Pl ace of Manufacture:

Test Report Nunber:

Description of Item

Manuf acturers Draw ng Reference:
(Master Record Index/Issue)

Restrictions/Limtations Applied:

Approved on behalf of . . . . . ... ... .. ..
Si gned: Date :
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ANNEX D

APPROVAL W THDRAWAL NOTI FI CATI ON.

REFERENCE NUMBER

This notice is issued by the Approving Authority to give notice to the
manufacturer that the Full/Interim (Delete as appropriate) Qualification
Approval has been withdrawn.

Manuf acturer’s Name:
Place of Mnufacture:
Suppl ement  Details:
Description of Batteries:

Reason for Wthdrawal of Approval:
(indicate the appropriate category, a-f)

At manufacturer’s request.

Failure to nmeet Standard/ Suppl ement requirements.

Confirmed failure of batteries in service.

Significant ~ changes to products or processes without prior
notification,

Qualification Approval not reviewed by/on review Expiry date. _
V\hehnoI the manufacturer’s AQAP, BS 5750 or DEF STAN 00-9 approval is
Wi t hdr awn.

g. CQther reasons.

cooe

— oD

Comments

| ssued on behalf of the DELSC Subcommittee L10.

Si gned: Dat e:

D-1
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ANNEX E

CERTI FI CATE OF CONFORM TY.

Serial Nunmber:
Manufacturer’s Name:
Battery Name:

Suppl ement  Nunber :

| nspection Batch Identification Nunber:

The batteries detailed above have been manufactured, inspected and tested
in conformty with DEF STAN 61-9, Part and the relevant supplenment quoted
angbare released with ny authority under Qualification Approval Certificate
Nunber :

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 undernmentioned
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 numbers (a summary of results is to be attached).

W certify that the requirenents of DEF STAN 61-9 and the rel evant
suppl enent are satisfied and that we can conply with the requirements under
which the original certificate was issued.

Qual ity Manager’'s Signature: Dat e:

Section B ( To be he conpleted by the AAR)

Ve confirmthat the certificate has been naintained and shoul d be
reval i dat ed:

Si gned: Dat e:

Section C (To be completed by the Approving Authority)

Qualification Approval Certificate revalidated.
New Expiry Date:
Si gned: Dat e:

F-1
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ANNEX G

DECLARATI ON OF DESI GN PERFORMANCE.

Section A (To be conpl eted by the Mnufacturer.

This DDP is issued by the manufacturer, and certified by the AAR to confirm
that the information provided in the undernmentioned Preferred Battery
Suppl enent can be net.

DDP Reference Number. . . .. . . . . . . . . . .. |ssue Number. . . . . . . . . ..

DELSC LIO Reference . . . . . . .. . . . ...
Preferred Battery Supplement Number and Issue . . . . . . . . . . ... ...

(Name and Address of Manufacturer)

Declaration of Design Performance.

Battery DesCription......... .o
Design Specification Reference.......... ... .. ... .. ... ......
Drawi ng Schedule Reference. . ... ..... . . . . . . . . . .. ... ..
Quality Plan Reference. . ..... e e

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

The above information confirms that the requirements specified in the PBS can
be satisfied. Any subsequent changes which nmay be made to the battery wll be
notified to the approving authority.

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

Section B (To be conpl eted by the AAR

VW confirmthat the above information is correct.
Si gned: Date :
Copi es of the conpleted form shall be retained by the Approving Authority and

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

Gl1
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© Cown Copyright 1993 This standard may be fully _reproduced
except for sale purposes.” The follow ng
condi tions nust be observed:

Publ i shed and obt ai nabl e from 1 The Royal Coat of Arms and the
Mnistry of Defence publishing inprint are to be
Directorate of Standardisation omtted. .
Kentigern House 2 The following statement is to be
65 Brown Street inserted on the cover: "Crown

d asgow & 8EX copyright. Reprinted by (nane of

organi zation) with the permssion

of Her Majesty's Stationery

Ofice . .
Requests for commercial reproduction
shoul d be addressed to MDD Stan 1,
Kentigern House, 65 Brown Street, @ asgow
& 8EX

The follow ng Defence Standard file reference relates to the work on this
Standard — DD Stan/ 371/04/1.

Contract Requirements.
Wen Defence Standards are incorporated into contracts users are responsible for
their correct application and for conmplying with contract requirements.

Revi sion of Defen ndar

Defence Standards are revised when necessary by the issue either of amendnents or
of revised editions. It is inportant that users of Defence Standards should
ascertain that they are in possession of the latest amendnents or editions.
Information on all Defence Standards is contained in Def Stan 00-00 (Part 3)
Section 4, Index of Standards for Defence

Procurement — Defence Standards Index published annually and suppl ement ed
periodically b}/ Standards in Defence News. Any person who, when meking use

of a Defence Standard encounters an inaccuracy or anbiguity is requested to
notify the Directorate of Standardization without delay in order that the
nmatter may be investigated and appropriate action taken.

619P1GEN. Db



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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