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Foreword,

CCS Product Inspection and Testing Guideline (hereinafter referred to as this Guideline) cont
ains the technical requirements, inspection and testing criteria related to classification and stat
utory survey of marine products to be applied for CCS approval/inspection.

This Guideline frees the users to adopt other test methods and requirements which are equiva
lent to or are stricter than this Guideline.

This Guideline is published and updated by CCS, and is released at http://www.ccs.org.cn. Yo
ur comments or suggestions are welcomed and may be sent to our email addressed mp@ccs.
org.cn.
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Primary—ithium—BatteryPRIMARY LITHIUM BATTERY,

1 Seoepe-of-Application, “

1.1 The Guideline is applicable to primary lithium batteries (packs) for ship- |

board communication and other non-reserve batteries (hereinafter referred to
s "batteries") and primary lithium cells (hereinafter referred to as "cells")
which make up the batteries.,

1.2 For the product certificate issued after inspection of primary lithium batt
ery products, the batteries of EPIRB and two-way VHF equipment which ar
e due and to be changed shall not be replaced with this primary lithium ba
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2.1 China Classification Society Rules for Classification of Sea-going Steel ﬁiﬁfﬁn /Jﬁi] (fﬁﬁiﬁhmes
Ships and its Amendments, (#HRm ]
BT )
2412 |EC60086-1: 2015 Primary batteries-Partl: General , Pﬁﬁ‘%iﬁﬁ‘] Q
g
2423 | IEC60086-2:—2015 Primary batteries-Part2: Physical and electrical sp E:ii? Q
ecifications, E:ﬁgﬁﬁﬁq [ﬂ
et ]
2134, IEC60086-4:2044-2019, Primary batteries-Part4: Safety of lithium bat EZ =T ]
teries | %fziz Q
s
_ AR
3 Definitions, %%%:‘&B‘J Q
» » (e ]
31—TFhe—relevant—definitions—of—the—Guideline—are—as—follows: [ﬁﬂgiﬁm [ﬂ
BT )
3._21 Aggregate lithium content: The aggregate lithium content of all the ¢ e (]
ells contained in a battery; %:iiz Q
_ o _ (R -
3.2 Primary battery: The battery consisting of one or more primary cells (HteRE0 )
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and assembled with devices (e.g., cases, terminals, signs and protective dev
ices) necessary for their use;
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attery;,

uit

3..2:3 Primary cell: The basic functional unit of power supply which is des e -
igned to be non-rechargeable, directly converts chemical energy into electric Ezziz Q
al energy, and consists of electrodes, electrolyte, container, poles, and usuall (R ﬁ
y isolation layers, =T )
(#aERE )
3._24 Component cell: The cell which is contained in a battery; Kl 2T )
(ke )
N _ . . S EZ =T ]
3._A5 Cylindrical cell: round .ceII or battery in which the overall height is =0 B
equal to or greater than the diameter, (e )
(# R )
3._1-6 Depth of discharge: percentage of rated capacity discharged from a b EiE] ]
(#s ke )
B )
. _ . ke []
3._A7 fully discharge: state of charge of a cell or battery corresponding to (R o
100 % depth of discharge; E%ﬁ?&ﬁ‘] Q
Wk
3..2.8 Intended use: Use of product, process or service in accordance with E’%ﬁﬁﬁ‘] Q
. . . . %
f t ded by th lier;

information provided by the supplier; = =
BTt )
3._29 Lithium cell: The non-aqueous electrolyte cell, of which the negative (#tetE0 )
electrode is made of lithium or contains lithium; (B )
B )
3._310 Nominal voltage: suitable approximate value of the voltage used to - E:iiz Q
designate or identify a cell, a battery or an electrochemical system; =0 B
(R )
3._211 Open circuit voltage: voltage across the terminals of a cell or batter+  [#m=eg )
y when no external current is flowing; [%ﬁiﬁﬁ@ [ﬂ
(# AR )
3._ 312 Leakage: unplanned escape of electrolyte, gas or other material from %:iii Q
a cell or battery; (R )
BT )
3._213 Protective devices: devices such as fuses, diodes or other electric o- (MR )
r electronic current limiters designed to interrupt the current flow, block the %ﬁ%‘ﬁﬁ‘] Q
. N L . . - i)

current flow in one direction or limit the current flow in an electrical circ =
u W i irecti imi u Wi i i = =
(s -
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3._ 214 Rated capacity:; capacity value of a cell or battery determined under

specified conditions and declared by the manufacturer,

3._ 215 Reasonably foreseeable misuse: use of a product, process or service

in a way not intended by the supplier,out which may result from readily p
redictable human behaviour,

3._316 Undischarged: state of charge of a primary cell or battery correspon-

ding to 0 % depth of discharge,

3._ 217 Storage life: duration under specified conditions at the end of whic-

h a battery retains its ability to perform aspecified service output;

3._2-18 End-point voltage: specified voltage of a battery at which the batter-

y discharge is terminated;

3._219 Closed circuit voltage: voltage across the terminals of a battery whe

n it is on discharge,

3._3:20 venting: The cell actuates the safety device and discharges gas or li

quid under the internal pressure, but the case remains intact,

3._ 221 Reserve battery: Batteries which can be used after they are activate

d

A

A Brawings—Plans and Deeumentsdocuments

4.1 When an application is made for approval, the following drawings and
documents shall be submitted for approval:,

4.1.1 General plot plan of cells / structural diagram of cells,

4.1.2 Structural diagram of batteries (battery packs);

4.1.3 Wiring diagram of batteries (battery packs);

4.1.4 Product technical specifications;,
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4.1.5 Type test outline,

4.2 When an application is made for approval, the following drawings and
documents shall be submitted for future reference:,

4.2.1 Product nameplate and marking pattern;

A4.2.2 Detailed list of main parts and materials of the product;

4.2.3 Main parts drawings of products;,

A4.2.4 Product operation manual;

4.2.5 Process flow chart of product manufacturing;

4.3 Other documents to be submitted:,

4.3.1 Factory profile: Factory name, address, production history, production
capacity, technology and inspection personnel, main products, affiliation, and
trademarks, etc.;

4.3.2 Product details applying for approval;

4.3.3 List of suppliers;

4.3.4 Main production equipment;,

4.3.5 Main inspection equipment;

4.3.6 Brief production process of products applying for approval

-

4.3.7 Quality management documents;,

4.3.8 Business registration certificate;,
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4.3.9 Qualification certificate and / or production license;

4.3.10 Sample of product quality certificate;
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4.3.11 Quality control plan (if applicable), P -
i i i it DO (BRIA) Ti
5 Design and_technical Rrequirements, gj?ggrﬁgm T S Lines, ‘
WM TR (ERIA) Times
A5]. GeneraIA New Roman
(R )
5.1.1 Design principles, AR (]
When designing primary batteries, the following considerations shall be take g g )
n into account. Specifically, their dimensional conformity and stability, their
physical and electrical performance and their safe operation under normal us /{:ziz Q
e and foreseeable mis-use conditions shall be assured., = o
//%ﬁﬁm )
The safety design of lithium batteries shall meet the requirements specified =/ / WHRK: T (BRI Tines ‘
in Appendix A of IEC60086-4-2014-Primary-batteries-Part 4:-Safety-of Jithi. | | Neﬁgi;;“ L —
. /)
um—batteries: [
* / /e‘// /[ g )
e )
5.1.2 Classification (electrochemical system), e )
| a0 )
WA R )
g )
AR )
WA A (BRIA) Times
/| New Roman, F.%, AEANAH
WA Er, 4, & RS
SR A, B g RIBE B : 0
5, Ba: 0 5, RS
Standardized electrochemical systems Table 5.1.2, R TR (BRID) Times
New Roman, .5
, g )
M
Letter, Negative ele Electrolyte Positive electrode, Nominal v c?rXcIthu r:]/oi(izezs R ﬁ
S ctrode, 3 v - *—Joltage V. — d W% )
ic el | bon pol ——— )/ | (-
B Lithium (Li) A.Organlc electro | F uor'o_(\;ar on polym 30 37 B ﬁ
tyte; er (CF)x WHRE: T (BA) Tines
c Lithium (Li) Organic electro | Manganese dioxide |, . New Roman, 15, dEhif
- . o1 Mno5) S S W E3C, K, & XMfgE
- . . . ’ 2 [ 7 ’ X
Lithium (L|- ona qeous Thionyl chloride - ”
E . inorganic _sub ( 3.6 3.9 BRI : T4 (BRI Tines
D stance SOCIZ) New Roman, .5
Lithium (L |Organic elect|Iron disulfide (Fe A )
E|; 15 19 HRRE ]
i) rolyte Sa)
= AR )
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5.1.3 DesignationThe designation of primary batteries is based on their phys- g

ical parameters, their electrochemical system as well as modifiers, if needed. i e

AR

(%R

\
\

) . - . (e (]
E-22 (201712202009) Primary Lithium Batteries [%ﬁﬁ»iﬁﬁ‘] ﬁ
R
Lithium (L|Organic elect|Copper oxide (I1) [ (]
G - 15 2.3 o 2K )
i) rolyte _(CUO) iR =
W !_lthlum (L|Organic_elect|Sulfur dioxide (S 2.9 3.05 I R )
i) rolyte O) [ R ]
L Nonaqueous . | [k )
Y ::)'th&& inorganic_sub (S;(I)fucr:\l/l) sl 3.9 4.1 WA )
stance =2 figigaNil] -
Table 512 (Continued) R ]
‘ : BRI ]
- LN )
Nonagueous—ta|_ . (e sio )
& ) organic-substan|” 36 139 (#rieRR =
h e == BRI )
W )
: iR )
Organie—electro | fron—disulfide—(Fe
E Lithivm— : = 15 19 R ]
t=h; byte Sa) Wik R )
(#aRi )
. Lithium—| Organic—electro | Copper—oxide—{H)| _ oo ; (MR )
A PN . SN RaeA FaacA L .
— WA ]
A" A H i—yEq HQ}A A A A A ‘ %%ﬁﬁg ﬁ
L R ]
NoRagueous— (e e )
Lithium | Sulfuryl chloride
¥ ranic substan| ) 39 a1 Ll A ]
€=, SOk, (i RE =
A #AE R )
WAk R ]
)
)
]
A comprehensive explanation of the designation system (nomenclature) can (kR Q
be found in Annex C_of IEC 60086-1. (R )
HAE R )
5.2 Materials, U (]
(# st )
(#ati )
5.2.1 Metals, = 5
#AE R )
All metals that do not participate in the basic electrochemical reaction of th WA )
e batteries shall be corrosion resistant or shall be corrosion resistant after tr HRE K )
=T =
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eatment,,

5.2.2 Materials of the case

Unless otherwise specified in the design, the battery case shall be made of
non-flammable plastic. HB grade plastic materials in UL94-2001 are recom
mended.,,

5.2.3 Insulation, impregnation, filling and sealing materials,

When tested in accordance with 7.78,9.11, materials used for insulation, imp

regnation, filling and sealing shall not flow at 93°C_and shall not crack nor

peel off from the container walls at -40°C, Any material used shall be no
n-flammable and non-toxic. Materials shall not limit the movement of the s
afety device of the batteries,

5.2.4 Insulation materials of leads and connecting sheets,

Unless otherwise specified in the design, all leads and connecting sheets co
nnected electrically between the cells and the batteries shall be covered wit
h insulating materials, which shall have the following characteristics:,

) Minimum softening temperature: 150°C,

b) Maximum longitudinal shrinkage ratio: 3%;,

£€) Minimum thickness: 0.127mm;,

Materials shall be non-flammable and non-toxic, and do not penetrate the b
attery electrolyte.,

5.3 Design and structure,

5.3.1 Battery design,

(1) The pattern, structure, physical dimensions, weight and terminals type of
batteries shall comply with the design requirements. Batteries shall not ado
pt the structure mode of cells connected in parallel; when connection in par

10/50
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allel is required, protective devices in prevention of charging shall be adopt
ed,

(2) The safety of batteries varies greatly due to different lithium systems, di
fferent capacities and different battery structures. During the battery design,
safety issues in all aspects must be taken into consideration; the safety desi
gn of lithium batteries shall focus on the following aspects:

@, Preventing abnormal temperature increase and avoiding exceeding the crit
ical value specified by the manufacturer through the design;

@), Controlling temperature increase of the batteries through the design of th
e current limit;

(@), Lithium batteries shall be designed to relieve their excessive internal pre
ssure or to preclude serious rupture in shipping, intended use and reasonabl
y foreseeable misuse.,

5.3.2 Battery assembly,
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Batteries shall be assembled in accordance with the procedures specified by
the manufacturer. The process shall ensure that the internal conductors of
batteries are insulated from each other to prevent or avoid short circuits bet
ween the cells in the batteries,

5.4 Appearance,
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The surface of batteries shall be smooth and clean, free of any obvious da
mage and deformation.,

5.5 Size and weight,
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The battery size shall meet the requirements of IEC60086-2:—2015Primary—
batteries-Part—2-—Physical-and—electricalspecifications. The weight of batterie

s shall meet the design specification.,

5.6 Color,
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When definite requirements are imposed on the appearance color of the equ Eﬁg&ﬁgﬂ %:Jﬁgm ?Wﬁ% Times
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in which the cylindrical side of the battery forms part of the positive termi
nal.

(3) Screw terminals ,

. This contact consists of a threaded rod in combination with either a meta

| or insulated metal nut.

(4) Flat contacts ,

. These are essentially flat metal surfaces adapted to make electrical contact

by suitable contact mechanisms bearing against them.

(5) -Flat or spiral springs,

. .These contacts comprise flat metal strips or spirally wound wires which a

re in a form that provides pressure contact.

(6) Plug-in-sockets,

. JThese are made up of a suitable assembly of metal contacts, mounted in

an insulated housing or holding device and adapted to receive corresponding
pins of a mating plug.

(7) Snap fasteners,

These contacts are composed of a combination comprising a stud (non-resil
ient) for the positive terminal and a socket (resilient) for the negative termi
nal,
They shall be of suitable metal so as to provide efficient electrical connecti
on when joined to the corresponding parts of an external circuit.The size an
d spacing of stud and socket shall meet the relevant standards,

5.7.4 Wire,

Wire leads may be single or multi-strand flexible insulated tinned copper.
The insulation layer of leads may be a cotton braid or an appropriate plasti
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c. The positive terminal wire covering shall be red and the negative black.

5.7.5 Other spring contacts or clips,

These contacts are generally used on batteries when the corresponding part
s of the external circuit are not precisely known. They shall be of spring b
rass or of other material having similar properties.

5.8 Marking and nameplates,

5.8.1 Battery marking, “

With the exception of small batteries—{see—5-8-2}, gach battery shall be mark
ed with the following information::

2) Model;,

b) expiration of a recommended usage period or year and month or week o
f manufacture. The year and month or week of manufacture may be in cod
e

/N

c)polarity of the positive (+) terminal;

d) Nominal voltage;
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£) name or trade mark of the manufacturer or supplier;

) Trademarks,

9) Executive standard No.;

h) Safety precautions (warning instructions);,

1) Mercury content (“low mercury” or "mercury-free™) (where applicable)

L

The location of the signs is shown in Table 5.8:2,

5.8.2 Marking of small batteries
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E-22 (201712202009) Primary Lithium Batteries

(1) Batteries designated in the IEC60086-2 as small, mainly category 6.3 an

d category 6.4 batteries have a surface too small to accommodate all marki

ngs shown in 5.8.1.1. For these batteries the designation 5.8.1.1a) and the p

olarity 5.8.1.1c) shall be marked on the battery. All other markings shown i ’/‘f

n 5.8.1.1 may be given on the immediate packing instead of on the battery.J ““‘ ‘“

(2) Caution for ingestion of swallowable batteries shall be given.. Refer to

IEC60086-4 for details,

Marking requirements Table 5.8

. . Small

Signs, JBatteries | .
batteries,

a) Model, A A 1

b) Expiration of a recommended usage period or, 9

year and month or week of manufacture. The, . -

year and month or week of manufacture may, A S

be in code,

) Polarity of the positive (+) terminal, A A

d) Nominal voltage, A B

£) Name and address of the manufacturer or supplier, A B,

) Trademarks, A B,

0) Executive standard No., A B

) Safety precautions (warning instructions), A B,

1) Mercury content ("low mercury™ or "mercury-free™) A B

(where applicable), -

A: shall be marked on the battery.,

B: may be marked on the immediate packing instead on the battery.,

D:-may-be marked-on-the sealing tab-and/or-on-the-battery, ‘

Caution for ingestion of swallowable batteries shall be given.. Refer to IEC 60086-4:20144

7.2 and 9.2 for details, i

5.8.3 Marking of batteries regarding method of disposal -

Marking of batteries with respect to the method of disposal shall be in acc

ordance with Chinese legal requirements..

5.8.4 Marking of terminals

15/50
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E-22 (201712202009) Primary Lithium Batteries

When the batteries adopt the terminals in the form of a connector, all mark
s shall be on the same surface as the connector. As for other forms of ter
minals, the marks of terminals can be on surfaces or sides, or on both side
s of the terminals. Marks shall clearly indicate polarity of the terminals,

5.8.5 Clarity and durability,
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After the batteries have been subjected to the relevant environmental tests o
f this code, the marking and nameplates shall be clearly and completely ind
icated. The color of the signs and nameplates shall be distinguishable from
the background. When the nameplates and signs are etched or embossed, th
e color of the text can be the same as the background.,

5.9 Insulation resistance,
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Unless otherwise specified in the design, the batteries shall have an insulati
on resistance of not less than 50 MQ when measured in accordance with 7.
785,
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5.10 Moisture content of cells
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The moisture content of cells shall meet the design requirements,

5.11 Storage life,
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Storage life of the batteries shall meet the requirements of following:;

2) The batteries are tested in accordance with 7.7.9.14 a). After the storage,
the batteries shall not be subjected to expansion, deflation, leakage, rupture
or combustion. For fully sealed batteries; after the storage, the room-tempe
rature discharge capacity shall not be less than 95% of the rated capacity; a
nd the low-temperature discharge capacity and high-temperature discharge ca
pacity shall meet the design requirements; For mechanically sealed batteries,
the room-temperature discharge capacity/ low-temperature discharge capacity
and high-temperature discharge capacity (after the storage) shall meet the
design requirements.,,

b) The batteries shall be tested according to 7.7.9.14b), and the manufacture

16 /50

- FNiH

New Roman,

(BRiN) Times

. ARIE

TR

New Roman

: (BRIN) Times

TR

New Roman,

K
AN

(ERN) Times

M, AR

it S:WiE

New Roman

FAk:

(BRN) Times

g =

New Roman,

Tk

AN

(ERIN) Times

g, A

it 5N E

New Roman

Tk

(FRIN) Times

TR T

New Roman,

: (¥j(1)\) Times

N, AR

g

New Roman

Tk

(BRN) Times

- FNiTH

(2RN) Times

FAE:
New Roman, /J\@ E[Eyy




E-22 (201712202009) Primary Lithium Batteries

S,

5,

r shall ensure (or prove) that the room-temperature discharge capacity of the TR ks (BRI Times
fully sealed batteries after 5 years of storage shall not be less than 90% o BRRE: 76 (L) Ties
f the rated capacity; the room-temperature discharge capacity of mechanicall New Roman, JrJmfl
y sealed batteries after 5 years of storage shall meet the design requirement iﬁﬁﬁn %;SME(%W Times
% WG P (BRIL) Times
New Roman
Elorermanse R TR (BRID) Times
New Roman, JEJHAH
TR R (BRIA) Times
65.12:1 Discharge performance, New Roman
R R (BRIA) Times
. . . . o ] New Roman, JEHNFH
Discharge performance of primary batteries is specified in IEC 60086-2: 201 FRRRE: ik (R0 Times
New Roman, 3JEJIFH
WA A ERIA) Times
i i . New Roman
65.13:2 Dimensional stability, WA Tk (0 Times
New Roman, 3JEI0FH
The dimensions of batteries shall conform with the relevant specified dimen I‘f%;ﬁ&ﬁ: FAk: (BRIA) Times
ew homan
sions as given in IEC -6-0086—2-—:20%5 at- all teru?s d_urmg discharge testing u TR 70 (0 Tines
nder the standard conditions given in this specification., New Roman, At
TR R (BRIA) Times
K New Roman, FJEHNFH
£2.1453 Leakage, FHRE: . R0 Tines
New Roman
531 WARRAG: T4 (BRIA) Tines
New Roman, JEHNFH
. . " . BI: R (BRA) Ti
When batteries are stored and discharged under the standard conditions give hﬁiﬁg ggman v e
n in this specification, no leakage shall occur., R TR (BRID) Times
New Roman, JEJHAH
. i TR (BRIA) Ti
£-3-2-When the cells are tested according to 7.#8.9.11, no leakage shall occ Ej?f?g[ﬁgn Al R Tines
ur during the test period of 7 days. The leakage of the fully sealed batterie E%%gtﬁ@: ?ﬁn* ﬁ(@ju)\) Times
ew Roman, g
s after the test shall not exceed 0.005% of the total weight of the electrolyt
. _ ’ J Y BHRE: TI5 (B Tines
e while that of the mechanically sealed cell shall not exceed 1% of the tot New Roman, JEANAH
al weight of the electrolyte, WIS T (BRI Times
New Roman
EZ =T )
65.15:4 Voltage, kR o
BT )
65.15:4.1 Open circuit voltage, (MR ]
(AR )
(1) Open circuit voltage of batteries K2 ]
(#aERE )
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When measured according to 7.78.6(:1);®Z1, the maximum open circuit volta ik B
ge of the battery shall comply with the design requirements.

(2) Open circuit voltage of cells /{%ﬁﬁﬁ@

When measured according to 7.78,6:(1);@2, the maximum open circuit volta ikt SR
ge of cells shall comply with the design requirements.,

65.15:4.2 Load voltage, AR
(1) Load voltage of batteries /{%ﬁiﬁﬁ@
When measured according to 7.78,6(:2) ;@Z1, the voltage value of batteries g iV
shall rise to the end-point voltage specified in the design within 10s.

(2) Load voltage of cells, AR
When measured according to 7.78.6:(2) ;@2, the voltage value of cells shall Hotte SR

rise to the end-point voltage specified in the design within 5s.
65.16.5 Capacity, A e

6:5-1-The discharge time during the initial period and storage period of the /{%’%ﬁﬁ@
battery shall meet the design requirements, and shall be at least not lower

than the requirements of IEC 60086-2. /
For service output tests, the value of the load resistor should be selected su /{ iigicea)
ch that the service output approximates 30 days. When full capacity is not /

/
realized within the required time scale, the service output may be extended /

/
to the shortest suitable duration thereafter by selecting a discharge load of h /
igher ohmic value resistance. | /

When the batteries are tested according to 7.8.7 (2)27-7-7-2:2, the discharge AR

time shall be calculated when the battery voltage reaches the lagged value /

of the initial voltage, and the batteries shall not have any of the following /

cases,

) The discharge time of batteries is less than the time of minimum dischar i?ﬁﬁn f@w{(ﬁ”\) Times
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ge capacity specified in the design;,

b) The batteries are disconnected before the end of the test;

C) The lag time of initial voltage exceeds the specified time (see 65.12.5.2);

d) The battery size is out of tolerance after discharge;

£) The batteries are subjected to expansion, deflation, leakage, rupture or co
mbustion at any time after they have been lay aside, tested or they have di
scharged;,

Note: The room-temperature discharge capacity of batteries specified by the
design shall not be less than the marked rated capacity,

6-5:2-Lagging of initial voltage,

When the batteries are tested according to 7.8.7 (2)o77#+72-1, the time it ta

ue,
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kes for the voltage to rise to the lagging value of the initial voltage specifi (wwm=Rg )
ed in the design after the load is connected shall not exceed the design val B )
(#aRm )
(e E )
fiigisga i)
6-6-5.17 Environmental adaptability, %%ﬁﬁﬁ@ Q
(Wi ]
65.17:6-,1 Vibration (e )
R )
When the batteries are tested according to 7.78.8.1, the batteries shall not b (e -
e subjected to mass loss, leakage, venting, short circuit, rupture, explosion, %;iiz Q
or fire during the test, (et ﬁ
(a0 ]
65.17:6.2 Shock (R )
(R )
When the batteries are tested according to 7.78.8.2, the batteries shall not b %:ﬁii Q
e subjected to mass loss, leakage, venting, short circuit, rupture, explosion, = ﬂ
or fire during the test, s )
(R )
65.17:6.3 Free fall, e )
(#aERE )
(meaRin )
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When the batteries are tested according to 7.78.8.3, the batteries shall not b
e subjected to venting, explosion, or fire during the test and during the obs
ervation period of 1 hour after the test,

£5.17:6.4 High-altitudesimulationAltitude

When the batteries are tested according to 7.78.8.4, the batteries shall not b
e subjected to mass loss, leakage, venting, short circuit, rupture, explosion,
or fire during the test,

£5.17:6:5 Thermal sheekcycling

When the batteries are tested according to 7.78.8.5, the batteries shall not b
e subjected to mass loss, leakage, venting, short circuit, rupture, explosion,
or fire during the test,

65.17:6.6 Thermal abuse

When the batteries are tested according to 7.78.8.6, the batteries shall not b
e subjected to explosion or fire during the test,

£5.18+ Safety,

65.18:7.1 Safety device of cells,

When designing primary batteries, safety under conditions of intended use a
nd foreseeable mis-use as prescribed in IEC 60086-4:2044 shall be consider
ed.,

A

The case of cell shall be provided with a safety device. When the cell is t
ested in accordance with 7.7.9.1, the safety device shall not operate and the
case shall be sealed when the case is subjected to an internal pressure equ
ivalent to a temperature range of below 96°C; the safety device shall operat
e to avoid combustion or explosion of the cell when the case is subjected t
0 an internal pressure equivalent to a temperature range of 96°C~149°C, Th

e pressure applied during the test shall be specified by the manufacturer,

£5.18+.2 Heating of cells,
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When the cells are tested according to 7.78,9.2, the safety device shall not Eﬁg&ﬁgﬂ fgu *EC%M Times
operate and the cells shall be sealed when the cells are subjected to temper BHAR: T (K Tines
ature of 90°C; the safety device shall operate and the cells shall venting New Roman, At
when the cells are subjected to temperature of 149°C, ﬁ%ﬁﬁn fgﬂ*fﬁw Times
it 5N R ?ﬁil‘ (FRIN) Times
65.18-+.3 Short circuit of cells, New Roman, AEAITHL
R A (BRIA) Times
. . New Roman
When the cells are tested according to 7.7.9.3, the cells shall not be subject BRHRM: ik (500 Tines
ed to explosion or fire during the test and during the observation period of New Roman, JE/IIAH
AR T (ERA) Ti
6h after the test, AR T PR Times
WA E: 7 (BRIA) Times

£5.18+.4 Forced discharge of cells

New Roman

(R )
When the cells are tested according to 7.78.9.4, the cells shall not be subje %fiig Q
cted to deflation, leakage, rupture or fire during the test and during the obs [;fﬁ_ﬁﬁ‘] ﬂ
ervation period of 7 days after the test, (R ﬂ
(#aRE )
65.18.7.5 External short circuit of batteries, %%ﬁiﬁﬁg Q
R
When the batteries are tested according to 7.78,9.5, the batteries shall not b %:ziz Q
e subjected to overheating, rupture, explosion or fire during the test and dur (st ﬁ
ing the observation period of 6 hours after the test, BT )
(st )
65.18.7.6 Crush, E%ﬁ% Q
AR
When the batteries are tested according to 7.78,9.7, the batteries shall not b %;iiz Q
e subjected to excessive temperature rise, explosion or fire during the test a (HteRE0 ﬁ
nd during the observation period of 6 hours after the test, (#aERE )
s )
£5.18+.7 Forced discharge of the battery, %%ﬁﬁﬁ@ Q
R
When the batteries are tested according to 7.78,9.4, the batteries shall not b E:ﬁig Q
e subjected to explosion or fire during the test and during the observation (#R0 ﬁ
period of 7 days after the test, (R )
(s ]
65.18.7.8 Abnormal charging, Eﬁ?ﬁiﬁﬁﬁ Q
iz gaNid]
When the batteries are tested according to 7.78.9.9, the batteries shall not b (#ee st (-]
. g9 %0 17839, =0 =
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e subjected to explosion or fire during the test,

£5.18+.9 Overdischarge of batteries

When the batteries are tested according to 7.78,9.6, the batteries shall not b
e subjected to explosion or fire during the test,

£5.18+.10 Incorrect installation of batteries

When the batteries are tested according to 7.78,9.10, the batteries shall not
be subjected to explosion or fire during the test,

£5.18+.11 Impact of heavy objects

When the batteries are tested according to 7.78,9.8, the batteries shall not b
e subjected to excessive temperature rise, explosion or fire during the test a
nd during the observation period of 6 hours after the test.

6 Materials and Components

Materials and components shall comply with relevant requirements of CCS
Rules.

7_—Type Ftest

7.1 General,

Testing methods of lithium battery products are recommended to be formula
ted with reference to Standard Methods of Measuring Performance (SMMP)
of Consumer Goods,

/.2 Judgment standards of test results,
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J/.2.1 Short circuit

A short-circuit is considered to have occurred during a test if the open-circ
uit voltage of the cell or battery immediately after the test is less than 90 %
of its voltage prior to the test..
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This requirement is not applicable to test cells and batteries in fully discha
rged states.7.2.2 Excessive temperature rise

WA A ERIA) Times
New Roman, JENNFH

WHEARE: 7k (BRIA) Times

New Roman

An excessive temperature rise is considered to have occurred during a test i N )
f the external case temperature of the test cell or battery rises above 170 < Ezziz Q
C.7.2.3 Leakage, (R o
(meaRi )

Leakage is considered to have occurred during a test if electrolyte , gas or (#aERE )
other material escapes from the test cell or battery in a manner not intend (AR (]
ed by design. bR -
: (e )

B )

.24 Mass loss, (e =
(R )

Mass loss is considered to have occurred if, during a test, the maximum G ]
values given in Table 7.2.4 are cxceeded. , (et A ]
(# R )

d if loss Am / he followi ion i ided: [t (]

In order to quantify mass loss Am / m, the following equation Is provided: [‘ﬁ?i‘%_ﬁﬁ‘l ﬁ
(meaRi )

Am / m = (m-m;) / m x 100%, (#aeRe ]
(#aERE )

Where;, (st []
(#raERE )

_ (## R )

m — is the mass before a test (R B
_ (Wi ]

mi — is the mass after a test (# R )
(#rae R ]

Maximum limit of mass loss Table 7.2.4 [%ﬁiwj ﬁ

(mesRi )

- — [0 [ #msem ]

Mass of battery m, A/l\;ammum limit of mass loss (Am/m)|/ [ﬁﬂ%iﬁﬁ‘] ﬁ
= L R )
AI"ﬂ = 19‘ A0.5A 9 [ ‘Fﬁ‘?&ﬁﬁ‘] {—j
lg<<m=75q 0.2 1 [ﬂ,ﬁ;{gﬁg@ ﬁ
Mm=>75g, 01 h (#ra )
7.2.5 Venting, < (mmRm )
B )

\enting is considered to have occurred if, during a test, an excessive build %:ziz Q
up of internal gas pressure escapes from a cell or battery through a safety (k0 ﬁ
feature designed for this purpose. This gas may include entrapped materials. (#mRi )
(=R =
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7.2.6 Fire

A fire is considered to have occurred if, during a test, flames are emitted f

WA Tk (B0
New Roman, JENNFH

Times

rom the test cell or battery,
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7.2.7 Rupture,
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A rupture is considered to have occurred if, during a test, a cell container
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or battery case has mechanically failed, resulting in expulsion of gas, spill

age of liquids, or ejection of solid materials but no explosion.

7.2.8 Explosion,
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An_explosion is considered to have occurred if a cell or battery case opens
violently and solid components are forcibly ejected.

During cell or component cell testing ,ejection of internal components is ac
ceptable. Energy of ejected components shall be limited. If required, it may
be measured as follows:

(1) It will not penetrate a wire mesh screen (annealed aluminiumwire with
a_diameter of 0.25mm and grid density of 6 to 7 wires per cm) placed 25
cm away from the cell. Or

(2) It can be measured by a method demonstrated to be equivalent to the o
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An expansion is considered to have occurred if, during a test, the batteries New Roman, AFJif
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a) Ambient temperature: 20 +2-5_C; (R =
(#aERE )
(e -

25/50




E-22 (201712202009) Primary Lithium Batteries

b) Relative humidity: 55% = 2025%;

C€) Atmospheric pressure on the test site |

7.5-4 Measuring instruments and test equipment

7541 General,

Measuring instruments and test equipment shall meet the test requirements i
n accuracy, quantity and quality. All instruments and equipment shall be acc
redited or metered to be up to standard according to relevant national metro
logical verification regulations or relevant standards and shall be within the
validity period.,

J.54.2 \oltmeter and AMMeterVoltage—measurement

The accuracy of the measuring equipment shall be within 1% of fullscale.
The lidity period.he precision shall be asurinof the value of the last signific
ant digit. The internal resistance of the measuring instrument shall be not le
ss than =1 kMQ/V,

/.54.3 Resistance,

With resistance as load, the resistance of all measuring instruments working
continuously and the leads shall also be counted as the load. Fhe—differenc

he accuracy of resistance is shown below:

1) =1IMQ, +£1.0%

(2) >1IMQ, +50%

J7.54.4 Power supply,
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The accuracy of power supply used in the discharge test shall be within =+
1%,

J7.54.5 Timer,
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When the measurement time is longer than 120s, the accuracy of the timer
shall be within 0.1%; otherwise, the accuracy of the timer shall be within 0.
5%.,

/.54.6 Dimensions,

The accuracy of the measured dimension shall be within * 1%,

7.6-5_Selection of typical samplesFype—test

A ‘ s incl ional_/_electrical erf
—Soenh o tost

/

It the applicant applies for type approval of multiple models of primary bat
teries at a time, in principle, a representative battery can be chosen as the
sample of type test for the relevant tests. The test shall be carried out in a
n accredited institution or laboratory. Samples of the type test shall be prod
ucts manufactured with materials, equipment and processes usually used duri
ng the normal production. |

.63 Type test of cells

£-7.6.1 Type test items of cells and sampling principles,
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.The samples used for type test of cells shall be products manufactured with |

materials, equipment and processes usually used during the normal producti /(

on and shall be randomly selected. The items, sequence and sample size of |

the test shall be as shown in Table 7.6.1, |

Items of type test of cells Table 7.6.1 |
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(R

_ . _ | a0 B, BISEEIMAE
SINNo, | Test item, ANo_. of  required |No. of  test|Sample size, 1/ BRRM: k. (R0 Tines
article , method, New Roman
1 Open circuit voltage of|5.15.1 (2)64-% 7.8.6(1) 2120, 1 eS| [ﬂ
cells, 7612 R )
2 Load voltage of cells, 5.15.2 (2)6-4-2 7.8.6.(2) 2120, ] EECEE e F%
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3 Leakage of cells, 5.146.3-2 7.8.9(12)7-7.942 |20 , 1 ]
A Heating of cells, 5.18.26:+2 7.89(2Q)F#+9%2 |5, 1 ﬁ
5 Safety device of cells, 5.18.1 7.8.9(1), 5 cases of cells ﬁ
o Insulation, impregnation, | 5.2.3 7.8.9(11), Once eacht Q
filling and  sealing batch, ﬁ
materials, ﬂ
7 Moisture content of cells, |5.10, 7.8.9(13), Confirmed ﬁ
through )
consultation® ]
8  |Altitude 517.4, 7.8.8(4) Undischarged {|| =
9 Thermal cycling, 5.17.5 7.8.8(5), 10; ﬁ
10, Vibration, 5.17.1, 7.8.8(1), Fully ]
11 Shock 5.17.2, 7.8.8(2), discharged 10, 4§ []
12 [External short-circuit 5.18.3 7.8.9(5), Q
13 Impact® 5.18.11 7.8.9(8), Undischarged 1§ ﬂ
14 5.18.6, 7.8.9(7), 5(coin___cells ﬂ
and cylindrical || ﬁ
cells 10 [ﬂ
(rectangular )
cells); ﬁ
2 Fully ]
Crush, discharged—>5 | ﬁ
(coin cells and ‘ ﬁ
cylindrical ﬁ
cells 10 ﬁ
(rectangular ﬂ
cells) I Q
4 Force dischar >184 7890 Fully ] ﬂ
s g€, T A
arschdarged 1y ﬁ
16, . L 5.18.8 7.8.9(9), Undischarged 1 ﬂ
ADnormal cnargimng,

5 )
MIA o fall 5.17.3 7.8.8(3), Undischarged 1] o
Free 1all 5‘ ﬁ
. | 5.17.6, 7.8.8(6), Undischarged 1 )
Thermal abuseg, 5 =
19 . . .. a 5.18.10, 7.8.9(10), Undischarged ﬁ
Incorrect instatiation e @ )

o(+15)
20, Overdischarqeg‘ 5.18.9, 7.8.9(6), 50% Q
28150 [q
(]
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predischarged
5(+15), & |
75%
predischarged
5(+15) &

=

=

it H
SR o
5, BJa:
1. 15 %17,

Note:

@ The test timing and test scope of cells moisture content shall be confirmed throu

gh consultation between the manufacturer and the ordering party.

@ Only one test shall be applied, impact or crush.

® Only applicable to CR17345, CR15H270 and similar type batteries of a spiral const
ruction that could be installed incorrectly and charged.

@ In the brackets are undischarged additional batteries.
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L AT, ATER: ZAETEE
AT, SRVFSC
[AIHAT, 355 2R A

DTk

g

7 %,
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£2)7.6.2 Qualification evaluation of type test of cells
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When the test item of any cell cannot meet the requirements, the sample te
st shall be deemed as unqualified. The producer shall identify the cause and
take corrective actions. After corrective actions are taken, sampling test ca
n be conducted once again. If the sampling test fails again, it is determined
that the type test of cells fails, and it is not allowed to re-test,

w

1.6-27 Type test of batteries

Type test of batteries includes electrical performance / conventional test and

safety test, which shall be conducted by sampling separately. Samples of t s‘" =
he type test shall be products manufactured with materials, equipment and p , (#a R
rocesses usually used during the normal production. And the cells used by t ” A
he batteries are qualified through production inspection., » ‘\ ziig

|
: : . _ ][
£7.7.1 Type test items of cells and sampling principlesElectrical-performan (s R
lbespnn el e el 3‘ Hre R
AR
The items and sequence of electrical performance / conventional tests are as [%Eiz
shown in Table 7.67.21, [:%iw]
g0
Items of type test of batteries Table 7.7.2 | N ]
g
No. [S/NItem Test item, No. of required|No. of test] (e
article , sample, igiieaNis!
1 Appearance, marking and|5.4; 5.854:+|7.8.17 7% 1 it eaNil)
nameplates, 58 :ziz
2 Color, 5.6.156:1L  |7.8.37.73 1 e
3 Jerminals form, 5.754 1.8.4F++4 1 e

A15.1 7.8. 1 1 s

4 Open circuit voltage of batteries;, 5 f _ ? ? . 2 o 2
16 5 I i = X ] BRI

5.15.1 7.8.6.(2 ® 1
> Load voltage of batteries Mf . _ ? ? o 2 9 fﬁiwj
(2)642% FH62% itz
6, JInsulation resistance, 5.9.15:9-% 7.8.57-7-5 1 B
. : 5.555 i R E— 1 g £
f Dimension and weight ot Z E ,2, - g%ﬁﬁm

=5
8 JRoom-temperature  capacity/ |5.166-5 1.8.7+F+1F22 1 [:Eiz
Minimum average discharge

time \ (R
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| | | |

Storage life, 5.11 7.789.14 6, 1/

time,
9

10, Altitude, 5.17.4 7.8.8(4) Undischarged 49
11 Thermal cycling 5.17.5 7.8.8(5) Fully N
12, |Vibration 5.17.1 7.8.8(1) discharged4 4\
13 |Shock 5.17.2 7.8.8(2) 1

14 |External short-circuit 5.18.5 7.8.9(5)

15, 5.18.8 7.8.9(9) Undischarged 51|

16, Free fall, 5.17.3 7.8.8(3) Undischarged 5“

17, |Thermal abuse, 5.17.6 7.8.8(6) Undischarged 51|

7.7.2 Qualification evaluation of type test of batteries

S N

If one or more samples fail in any of the test items, the battery type test f

ails..
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A
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7.7-8 Test method,
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/. 7#8.1 Appearance, signs and nameplates

The battery's appearance, signs and nameplates shall be visually inspected, a
nd shall meet the requirements of 5.4 and 5.8,

7.78.2 Size and weight

(1) Size,

The measuring instruments with appropriate range and accuracy shall be ado
pted to measure the battery size, which shall comply with the requirements
of 5.5. If the cartridge gauge is adopted, the gauge size shall be the specifi
ed maximum size of the batteries; when applied with the weight of 2.3kg a
t most, the batteries shall be able to successfully pass the corresponding ga
uge mouth; as to cylindrical batteries, go gauge meeting the above-mentione
d requirements can be used for measurement,

(2) Weight

The measuring instruments with appropriate range and accuracy shall be ado
pted to measure the battery weight, which shall comply with the requiremen
ts of 55.1. ,

7.78.3 Color,

The color of the batteries shall be visually inspected and shall meet the req
uirements of 5.6.1,

7. 78.4 Terminals form,

The terminals form shall be inspected visually or inspected with appropriate
measuring instruments, and shall meet the requirements of 5.7,

7. 78.5 Insulation resistance,

The insulation resistance is measured by applying a 500V = 20V DC voltag
e between any two terminals of batteries free of electrical connection and b
etween any one of the terminals and the ground or battery case. When the
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insulation resistance of batteries with a non-metallic case is measured, a suit
ably sized copper plate shall be used to come into physical contact with th
e case. The copper plate shall be placed anywhere on one side of batteries
without terminals, and shall be in close contact with the battery surface. Th
e battery insulation shall meet the requirements of 5.9.1,

1.78.6 \oltage,

(1) Open circuit voltage,

(@, Open circuit voltage of batteries,

.The open circuit voltage of batteries shall be measured with a DC voltmete
r which has an appropriate range and meets the requirements of 7.4.2-and

@) |, Open circuit voltage of cells,

.The open circuit voltage of cells shall be measured with a DC voltmeter w
hich has an appropriate range and meets the requirements of 7.4.2 —and-sha

H-comply—with-the—requirements—of-6.4.1. |

(2) Load voltage,

@, Load voltage of batteries,

After the design load is imposed on the batteries and the batteries discharge
for 10s, the voltage of batteries shall be measured with a DC voltmeter w
hich has an appropriate range and meets the requirements of 7.4.2-and-sha

@), Load voltage of cells,

After the design load is imposed on cells and the cells discharge for 5s, th
e voltage of cells shall be measured with a DC voltmeter which has an ap

propriate range and meets the requirements of 7.4.2.,-and-shal-comply—with
—the—requirerments—a—6-4-2,
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/. 18.7 Capacity,

(1) Test requirements

During the capacity test, when the batteries are lay aside and before the dis
charge test begins, no load shall be applied while the load applied during t
he discharge shall be given according to the design requirements. The batter
ies start to discharge when the specified discharge environment gets stable.
During the test, the ambient temperature should be continuously recorded to
ensure its accuracy. During the discharge, an interval of 50mm shall be m
aintained between all batteries. If the batteries have a charge status indicator,
it shall be checked whether the indicator indicates on the lowest gear after
each capacity test. Batteries shall be subjected to the tests of such items s
pecified in 6:5:45.16, d), 6:5-15.16, e), and &:5-25.16, f) within 24 hours after

the end of discharge,

(2) Capacity test

@, Lagging of initial voltage,

At the start of discharge test in the capacity test, each battery shall be mon
itored in second as max timing unit, so as to measure the time it takes for
the voltage to rise to the end-point voltage specified in the design after th
e specified load has been applied. Fhelagging—time—of-initialvoltage—of-the

(2, Room-temperature capacity / minimum average discharge time

In order to check the conformance of a battery to any discharge tests specif
ied in IEC 60086-2. The calculation method of the minimum average discha
rge time is shown in Appendix D of IEC 60086-2.,

The test shall be carried out as follows:,

a) Test 9 batteries;
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b) Calculate the average without the exclusion of any result
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C) If this average is equal to or greater than the specified figure and no m
ore than one battery has a service output of less than 80 % of the specifie
d figure, the batteries are considered to conform to service output.;

d) If this average is less than the specified figure and/or more than one bat
tery has a service output of less than 80 % of the specified figure, repeat t
he test on another sample of 9 batteries and calculate the average as previo
usly.,

£)If the average of this second test is equal to or greater than the specified

figure and no more than one battery has a service output of less than 80 %

of the specified figure, the batteries are considered to conform to service o
utput. ;

) If the average of the second test is less than the specified figure and/or
more than one battery has a service output of less than 80 % of the specif
ied figure, the batteries are considered not to conform and no further testin
g is permitted.,

Note: Discharge performance of primary batteries is specified in IEC 60086-
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(1) Vibration
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Test cells and batteries shall be firmly secured to the platform of the vibrat
ion machine without distorting them and in such a manner as to faithfully t
ransmit the vibration. Test cells and batteries shall be subjected to sinusoida
| vibration according to Table 7.78.:8 (1) which shows a different upper accelerati
on amplitude for large batteries . This cycle shall be repeated 12 times for a to
tal of 3 h for each of three mutually perpendicular mounting positions. One
of the directions shall be perpendicular to the terminal face,

The batteries which are subjected to thermal shock test are used in this tes

37150
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Jable 7.78.8 (1) Vibration profile (sinusoidal),

JFrequency range, Amplitude | Duration of logarithmic, | Axis, Number of
JFrom, To, S, Ssweep cycle (7 Hz — 200 cycles
Hz — 7 Hz),
F=THz,  |fa 21710y P 12
b A 5=0.8mm,_ | 15min, Y, 12
A F=200Hz |25 4 12
and back to f 1 =7 Hz Total, 36, i

Note: Vibration amplitude is the maximum absolute value of displacement or acceleratiq
on. For example, a displacement amplitude of 0,8 mm corresponds to a peak-to-peak d
isplacement of 1,6 mm,

Key, 1
f1, T, lower and upper frequency f,, fs- cross-over frequencies; (f,~17.62Hz, f;~49.84

Hz , except for large batteries, where f 3 xcept for ),

A1, 8- Acceleration amplitude,

A2 =809, except for large batteries, where a , = 2 g,

S- Displacement amplitude,

(2) Shock

The test shall be conducted using the test cells and batteries previously subj | 1
ected to the vibration test.; both the undischarged and fully discharged batte ||

ries shall be subjected to shock test. |

Test cells and batteries shall be secured to the testing machine by means of

a rigid mount which will support all mounting surfaces of each test cell o
r battery. Each test cell or battery shall be subjected to 3 shocks in each di
rection of three mutually perpendicular mounting positions of the cell or bat
tery for a total of 18 shocks. For each shock, the parameters given in Tabl
e 7.78.8 (2) shall be applied.

Table 7.78,8 (2) Shock parameters,

Battery type, |Waveform, | Peak acceleration, |Pulse duration|Number of shocks per h

alf axis
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Cells or batt|Half sing  [150g, oms, 3 1 (#H R )
eries except =T )
large ones, [%ﬁiﬁﬂq ﬁ
Large cells |Half sing | 509, 11ms 3 1 [%%ﬁm ﬁ
or batteries, %:ﬁiz Q
Note: g , = 9,80665 m / s2 | (A ﬁ
_Fhe—testresults—shall—comply-with—therequirements—6F-6.6-2; U (eetE )
L (R )

(3) Free fall, (Hrae R ]
L (R =

The tested batteries are dropped from a height of 1m onto a concrete surfa } “;‘ %ﬁiiz Q
| s

€ (ERRE o
=T )

Each test battery shall be dropped six times, a prismatic battery once from (#mRm )
each of its six faces, a round battery twice in each of the three axes show L =
n in Figure 5. The test batteries shall be stored for 1 h afterwards., %ziig Q
. . _ (##E R )

The test shall be conducted with undischarged test cells and batteries.Fhe—te (R B
st-results—shall-comply-with-the—requirements—of-6.6.3; (# R )
(#e s )

(4) High-altitude simulation, %%Eiz E%
_ L (R )

Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for = o
at least 6 h at ambient temperature.Fhe—test—results—shal—comply—with—the— (HteRe0 =
requirements—of 6.6:4; (#aEE )
EZ =T )

(5) Thermal shock %:iig Q
_ (## R )

Test cells and batteries shall be stored for at least 6 h at a test temperature (e B
of 75 <C,followed by storage for at least 6 h at a test temperature of —40 (# R )
<. The maximum time for transfer to each temperature shall be 30 min. (i B -
Each test cell and battery shall undergo this procedure 10 times. This is the Egiiz Q
n followed by storage for at least 24 h at ambient temperature, (iR B
EZ =T )

For large cells and batteries the duration of exposure to the test temperature (#Rm )
s shall be at least 12 h instead of 6 h.The test shall be conducted using th (R0 -
e test cells and batteries previously subjected to the altitude test. %:ziz Q
(Wi )
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Figure 7.7.8 (5) Procedures of thermal shock
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The test results shall comply with the requirements of 6.6.5,
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(6) Thermal abuse,
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A test battery shall be placed in an oven and the temperature raised at a ra
te of 5 T/min to a temperature of 130 < at which the battery shall remai
n for 10 min.The test results shall comply with the requirements of 6.6.6,
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J.78.9 Safety,

(1) Safety device of cells
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The case of cells is sealed with air sealing strips. Then the internal pressur
e of the case is raised to a value corresponding to 96<C, and the condition
of the case is observed; then the internal pressure of the case is raised to
a value corresponding to 149°C, and the condition of the case is observe

d. The case-of cells—shall-comply-with-the-requirements—of 6.7.1;

(2) Heating of cells,
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The cells shall be placed in the test chamber and the temperature rasied at
a rate of 5C/min to a temperature of 90 ‘Cat which the cell shall remain
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for 2 hours; the condition of cells is observed; then the temperature continu
es to rasied at the same rate to 149°C and remain for 2 hours, the condit

ion is observed .—The-cels—shall-comply—with-the requirements—of-6.7.2,
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(3) Short circuit of cells,

Atfter the temperature of the cell case is stable at 55°C, the cells are extern

ally short-circuited. The total resistance of the external circuit shall be less
than 0.1 ohm. The short circuit continues until the temperature of the cell ¢
ase drops to 55°C, Then the short circuit goes on for another 1 hour at lea
st,

The samples are observed for 6 hours,

The cells which are subjected to shock tests are used in this test,

_Fhe-test-results—shall-comply-with-the-requirements—of-6.7.3;

(4) Forced discharge of cells ,

The cell shall be force discharged at ambient temperature by connecting it i
n series with a 12 V direct current power supply at an initial current equal
to the maximum continuous discharge current specified by the manufacturer.
The specified discharge current is obtained by connecting a resistive load
of appropriate size and rating in series with the test cell and the direct curr
ent power supply. The test duration tq of cell is equal to  t;=C/I;

Where:,

T4 - Discharge time,

C: - Rated capacity of the battery,

li - Initial discharge current

This test shall be conducted with fully discharged test cells.After the forced
discharge is completed, the test sample shall be observed for a further 7 d
ays.,

A
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(5) External short-circuit

The test cell or battery shall be stabilized at an external case temperature o
f 55 <T and then subjected to a short-circuit condition with a total external
resistance of less than 0.1 Q at 55 °C. This short-circuit condition is conti
nued for at least 1 h after the cell or battery external case temperature has
returned to 55 <C.The test sample shall be observed for a further 6 h.The
test shall be conducted using the test samples previously subjected to the s

hock test. The-test-results—shall-comply-with-the-reguirements—of-6.7.5; /

(6) Overdischarge,

Each test battery shall be predischarged to 50 % depth of discharge. It shal
| then be connected in series with three undischarged additional single cell

batteries of the same type.A resistive load R 1 is connected in series with t

he assembly of batteries in Figure 7.789 (6) where R ; is taken from Tabl
e 7.789 (6),

Table 7.78,9 (6) Overdischarged load resistance,

Battery type, JLoad resistance R; Q
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Note: Table to be modified or expanded when additional batteries of a spiral 1

construction are standardized,
[Example: When CR17345 and CR15H270 batteries were standardized, R 1 was determi
ned from the end voltage of the assembly in Figure 7.7.9 (6), using the formula;

R =4 x20V /1A
Where;,
2.0V - 20 V is the end voltage taken from the specification tables in IEC 60086-2;1
A-1 A is the test current,
R 1 was then found by rounding R to the nearest value in Table 4 of

A

JEC 60086-1:2615,
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5. ciliilaila
) A
B By B, <
Ry
e =

Figure 7.7.9 (6) Circuit diagram for overdischarge,

B1 - Test battery, 50 % predischarged and, in separate tests, 75 % predisch
arged.;,

B2 ... B4 —Additional batteries, undischarged;

Ri1 - Resistive load,

The test shall be continued for 24 h or until the battery case temperature h
as returned to ambient.The test shall be repeated with 75 % predischarged t

est batteries. The test results shall comply with the provision of 6.7.9,

(7) Crush

Pressure is applied by a vise or a hydraulic cylinder with a cylindrical pist
on so that the tested cell or component cell is compressed between two flat
surfaces.The crushing is to be gradual with a speed of approximately 1,5 ¢
m / s at the first point of contact. The crushing is to be continued until on
e of the three conditions below is reached; As soon as one of the below c
onditions has been obtained, the pressure shall be released,

@) |, The applied force reaches 13 kN =+ 0.78 Kn; or,

Example:The force can be applied by a hydraulic ram with a 32 mm diame
ter piston until a pressure of 17 MPa is reached on the hydraulic ram. (app
rox. 13 kN),

@), The voltage of the cell drops by at least 100 mV; or®), The cell is def

ormed by 50 % or more of its original thickness..
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For cylindrical cells, the crush force shall be applied perpendicular to the lo
ngitudinal axis.For rectangular cells, the crushed force shall be applied to
one of two axial directions perpendicular to the long axis of cells. The othe
r axis is crushed next time; A coin cell shall be crushed by applying the
force on its flat surfaces.. Each test cell or component cell is to be subject
ed to one crush only. The test shall be conducted using test cells or compon
ent cells that have not previously been subjected to other tests..

The test sample shall be observed for a further 6 h.Fhe—test—+results—shal—co

\4 \-l ‘\4

' I |
o S, >,
< . e - \ r = g
) :i::::;v 4 :i:::::r' ) T:::,,v'l
A 8) Prismatic or Nexible cell b) Coin cell c) Cylindrical cell A

Figure 7.7.9 (7) Compression diagram,
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1-Test surface 2-Test surface 3-Tested cell 4-Compression piston,
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(8) Impact of heavy objects,
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The impact test is applicable to cylindrical cells greater than 20 mm in dia
meter,

The tested cells or component cells are placed on a flat plate surface. A st
ainless steel bar with a diameter of 15.8 mm (with the length of 60 mm or
length of the tested cells, whichever is greater) is placed across the,

centre of the test sample. A mass of 9.1 kg = 0.1 kg is dropped onto the
stainless steel bar from a height of 61 cm *2.5 cm,

When the cylindrical or rectangular cells are subjected to the impact by hea
vy objects, the longitudinal axis shall be parallel to the plate and perpendic

44150

it SWiTE

New Roman

T (BRI

Times

i E:

New Roman,

TR (BN
AEnAt

Times

g

New Roman

TR (BRI

Times

- FNiH

New Roman,

TR (BRI
F

Times

g

New Roman

T (BRI

Times

g

New Roman,

FAE: (BRIA)
E| ik

Times

it S:WiE

New Roman

TR (BRI

Times

i

New Roman,

TR (BN
gl

Times

g

New Roman

TR (BRI

Times

s

New Roman,

B e (B

E[SIE |

Times




E-22 (201712202009) Primary Lithium Batteries

ular to the longitudinal axis of the stainless steel bar placed in the center
of the samples. The rectangular cells shall also be rotated 90< surrounding i
ts longitudinal axis to ensure that its wide and narrow sides are subjected t
o the impact by heavy objects. When coin cells are subjected to impact by
heavy objects, the flat surface shall be parallel to the plate with the stainl

ess steel bar placed in the center of the cells, HIRIE: Fk: (BRIN) Times
A New Roman
i i AR T (BRIA) Times
Each test cell or component cell shall be subjected to one impact only, TR ?Ebu g Times
. WM : Ff: (BRI Times
The test shall be conducted using test cells or component cells that have n New Roman
i j W Ak (BRA) Ti
ot been previously subjected to other tests.The test sample shall be observed T ?E A W) Times
for a further 6 h. :
76 R Ak (BRIA) Times
A New Roman
(MR TR (BIA) Times
‘New Roman, JEANAH
i HHRE: P (L) Tines
New Roman
’ G B
: ./‘//l’: .\:
i i i j TR i (BRA) Ti
Figure 7.7.9 (8) Diagram of impact by heavy objects, ;ZW P ?Ftn*ﬁ ) Times
WM TR (ERIA) Times
1-Test surface 2- Stainless steel bar 3-Tested cells 4-Heavy objects 5-Declining channel of heavy New Roman
objects, WA A (ERIA) Times
New Roman, FJEHNFH
. WG PR (BRIL) Times
(9) Abnormal charging, New Roman
WM F: (BRIL) Times
. . . New Roman, JENNFH
Each test battery shall be subjected to a charging current of three times the —
. . WREEM: R (BRIA) Times
abnormal charging current | ¢ specified by the battery manufacturer by con New Roman
necting it in opposition to a d.c. power supply. Unless the power supply all Eﬁ%&ﬁgn ?ﬁn*ﬁ(ﬁw) Times
ows for setting the current, the specified charging current shall be obtained ’
by connecting a resistor of the appropriate size and rating in series with th
e battery.The test duration shall be calculated using the formula:; WAERE: ik (B Times

New Roman
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A‘td:2.5><:r*|/(3><|c)A

Wwhere;,

Cn - is the nominal capacity;

A

has returned to ambient,

Bi- Test cell;,

—the—requirements—of 6710,
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(11) Insulation, impregnation, filling and sealing materials,

.The materials are placed in a container measuring 150mm>80mm >20mm w
ith the materials not further than 13 mm from the container mouth while th
e materials are solidified according to the manufacturer's standard process. T
he temperature of the materials in the container shall be raised to 93'C43C
, and then the container is inverted for 24 hours to observe the fluidity of t
he materials. The materials shall be allowed to keep at -40°C3°C, for at le
ast 8 hours to observe their contractility,

it SWiTE

New Roman,

TR (BRI
B[k

Times

e E:

New Roman

TR (BN

Times

g

New Roman,

TR (BRI
AR

Times

g

New Roman,

FAE: (BRIA)
E| ik

Times

it SWiTE

New Roman,

TR (BRI
E[iE |

Times

i

New Roman,

TR (BRIN)
ElIE:E]

Times

i

New Roman,

TR (BN
AEnAt

Times

—(12) Leakage of cells

The tested cells shall have no sheathing or encapsulating materials,
Each cell shall be weighed before or after the electrolyte is filled in while
records are made. Then the cells are stored at the ambient temperature of 5
5°CA3°C, for 7 days. After the end of storage period of 7 days, cells are ta
ken out for visual inspection of leakage. And then they are put into a drye
r to cool down at room temperature for at least 2 hours. Each cell is accur
ately reweighed with the weight accurate to 0.1 mg while records are made.
If leakage is found during the storage period of 7 days, then cell is deem
ed to fail to pass the test; if no leakage is found, all the cells shall be pla
ced in the test chamber and stored for 21 days at the ambient temperature
of 55°CA3°C, After the storage period of 21 days, all the cells shall be tak
en out and then put into a dryer to cool down for at room temperature for
at least 2 hours. Each cell is accurately reweighed with the weight accurat
e to 0.1 mg while records are made. Mass loss of electrolyte is calculated
between the storage period of 7 days and 28 days—and—the—resulis—shall-co

B e e

(13) Moisture content of cells

The moisture content of cells shall be controlled by the manufacturer during
the production with a report provided by manufacturer, and confirmed by t

he ordering party. Fhe—meisture—content—oi—cels—shall-comply—with—the—regui
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rements—of 510

A

(14) Storage life
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The storage life of batteries shall be tested as follows:
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& |, The batteries are stored at the ambient temperature of 55°C#3°C, for 3

0 days (equivalent to stored 1 year at room temperature). During the storag
e period, the ambient temperature shall be continuously recorded to confirm
the accuracy of the storage temperature. 50% of the batteries shall be stor
ed in opposite polar positions (relative to the other 50% of the batteries). A
fter the storage period, the batteries are checked for expansion, deflation, le

akage, rupture or combustion. Then according to the requirements of 7.7.7.2.

2, the discharge capacity at room temperature shall be tested, and the batter
ies shall comply with the requirements of 5.11a),

(@), After the batteries are stored for 60 months under the environmental con
ditions specified in 7.2, the discharge test shall be conducted with the meth
od prescribed by the manufacturer, and the test results shall comply with th
e requirements of 5.11b),

.89 Fype—apprevalMatching test
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After the batteries are subjected to the machine matching test, they can be
used as GMDSS batteries. During the machine matching test, the discharge
test shall be carried out according to the standard conditions of the equipm
ent, so as to determine the battery capacity (or load matching is conducted
according to the data provided by the equipment manufacturers, so as to co
mplete the capacity estimation). For equipment that requires to work under |
ow temperature (abnormal room temperature conditions), the influence of lo
w temperature on the battery capacity must be considered. It shall be verifi
ed by the low temperature capacity test whether the capacity of equipped b
atteries meets the power supply requirements of the equipment,
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798 _Single-batch—test {factory—inspectiom}Unit/batch inspection,

#98.1 If it is necessary to apply for the certificate of marine products issue
d by CCS upon approval of the single batch products, the unit/batch inspect
ion is to be carried out after completion of installation and routine tests at the

manufacturer —it—is—recommended-to-take-the—sampling—method-specified—in—
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4982 During unit/batch inspection, the Surveyor is to sample at least 1% of
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each batch, but not less than 5 batteries and not more than 20 batteries. Unit
/batch inspection items are to include:

(1) Appearance, marking and nameplates

(2) Color

(3) Terminals form

(4) Open circuit voltage of batteries

(5) Load voltage of batteries

(6) Insulation resistance

(7) Dimension and wemhtSamp%—s&e%amplmg—shaH—be—made—aeee%ng—te
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E-22 (201712202009) Primary Lithium Batteries

Open circuit voltage of batteries, B4 77641 ]
Joad voltage of batieries S421 77621 9
Dimension-and-weight 55 772
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