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Final Test Report 2720/TC1D

The sample complies with the requirements of the Telkom tender, and the relevant clauses of SANS IEC
60896-21/22:2004, against which they were tested.

Manufacturar SEC Battery Technology Co
Place of manufacturing : China
Product nama ‘
Product model range TLAM
Fraduct comprising the above model range
“Product tested 2TLAM1200
Performance informatian
Product zafe operation in Service IEC GDBSG-21 taxt clauss result
6.1 Gas emission (at 2,27 Vpc and 2,4 Vpr) 0.007mlic/h/Ah | 0,0094 ml/c/h/Ah
6.2 High current tolerance > 2 Vpc measurad after 5 min on gpen circuit
6.3 Short cireuit current and d.c. internal resistance le= 10 700A: R = 0,2 m
6.4 Intarnal ignition from external spark source Repart from manufacturer accapled
6.5 Protection against ground short propensity : Comply
£.6 Content and durability of required markings Comply
6.7 Material identification Report from manufacturar accepted.
6.8 Valve operation Bafore: Comply Aftar: Comply
6.9 Flammability rating of materials , Case: VD Cover: VD
6.10 Inter-cell connactor parformance < 60*C when tested at 1 000 A
Product performance in service o |IEC 60896-21 test clausa result
6.11 Digcharge capacity ‘ Nat raquired
6.12 Charge retention during storage : Net reguired
&.13 Float servica with daily discharge o Cyclas: 16‘4 cycles comply to Talkom requirements to date
6.14 Recharge behaviour T Not requirad
Product durability in service IEC 80896-21 test clavae result
6,16 Flpal service life at 40°C Mot required
6.16 fmpact of stress temperature at 60°C ; 240 days completed. Capacity > 100% of rated
6.17 Abusive pvar-discharge Not required
.18 Thermal runaway sensitivity Not required
6.19 Low temperature sensitivity ' Not required
6.20 Dimensianal stability al elevated internal pressura .
and temperature g Not required
1 ili ainst mechanical abuse of units durin
i T e
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This test was performed by SABS Commercial (Pty) Ltd. This report and the test results relate only 1o the specific sample(s) identified herein, E

i imi S
They do not imply SABS approval of the quality and/or performance of the itam(s) in quastion and the tast results do nat apply to any similar ZARNY areairi
Item that has not baen testad, (Refer Ao 1o the complete conditions printed on the back of this page.)
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1 Description of functional characteristics required for standard.

Tables 1-3 describe the requirements for compliance to IEC standard 60896:21/2 — 2004 and |EC 61427,

Table 1, Safe operation characteristics

Test Measurameant Purpose
section no.
6.1 Gas amission. To determine the emitted gas volume.
6.2 High-current tolerance. To verify the adequacy of current conduction cross-
sactions.
6.1 Short-circuit current and de internal To provide data for the sizing of fuses in the exterior
rasistance. circuit.
6.4 Protection against internal ignition fram | To evaluate the adequacy of protective features.
external spark sources.
6.5 Protection against ground sho To evaluate the adequacy of design features.
propensity ;
6.6 Content and durability of required To evaluate the quality and content of information
markings. markings.
6.7 Material identification. To ensure the presence of material identification
markings.
6.8 Valve operation. To ensure the correct opening of safety valvas.
6.9 Flammability rating of materials, To verify the fire hazard class of battery materials,
6.10 Inter-cell connector performance. Ta verify the maximum surface temperatures of
connectors during high rate discharges.

This report relates only to the samplas {ested and is issued subject to the
conditions printed on the back of Page 1, It does not imply approval by the
South Alvigan Bureau of Standards of the quality andfor performance of the
commodity that has been tested. [t doas not authorisa the usa of the
Standardisation Mark.

Hierdie verslag is van toepassing shegs op die geloatsta monsters en word
uitgereik behoudens die voorwaardes op die keersy van bladsy 1 gedruk. Dit
bateken nle dat die Suid-Afikaanse Buro vir Standaarde die kwalitelt anjof
werkvemigting van, dis gatosiste antkel goedkeur nie, Dit verleen ook nie die reg
ot dig Standaardmerk te gebruiik nie.
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Table 2. Performance characteristics

Test section Measurement Purpose
no.
6.11 Discharge capacity. To verify the available capacities at selected discharge rates
or discharge durations.
6.12 Charge retention during To provide storage duration data.
storage.
6.13 Float service with daily To determine cyelic performance under float charge
discharges. conditions.
6.14 Recharge behaviour. Ta determine the recovery of capacity or autonomy time after
& power outage.

Table 3. Durability characteristics

temperature of 40 "C.

Test Measurement Purpose
section nG,
6.15 Service life at an operating To determine the operational life at elevated

temperatures.

internal prassure and temperature,

6.16 impact of a stress temperature To determine tha influence of high stress
@ 6s0°C. temperatures on cell or mano-bloc battery life,

6.17 Abusive over-discharge. To determine the expected behavior when excessive
capacity is discharged.

6.18 Thermal runaway sensitivity, To determine the expected times to establish a
condition of escalating current and temperature.

6.19 Low temperature sensitivity. To determine the sensitivity towards damage
induced by electroiyte freezing.

6.20 Dimensional stability at elevated To determine the propensity of the cell or mono-bloc

battery to be deformed by internal pressure.

8.21 Stability against mechanical abuse of
unit during installation.

To determine the propensity of the cell or mono-bloc
battery to fracture or leak when dropped.

This raport relates only to the samples tested and is issued subject o the
conditions printed on the back of Page 1, It does not imply approval by the
South African Buresu of Standards of the guality and/or performance of the
commadity that has basn tested. It doss not authorlsa the usa of the
Standardisation Mark,

1

Hierdie verslag is van toepassing slegs op die gatoatste monsters en word
uitgereik behoudens die voorwaardes op die kearsy van bladsy 1 gadiuk. Dit
batekan nia dat die Suld-Aflkaanse Buro vir Standaarde die kwaliteit enfof
werkverigting van die petoetste artikel goedkeur nia. Dit varieen ook nig dlg reg
om die Standaardmerk te gebruiik nie.
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2. Summary of battery performance

2.1. Battery selection.

At the request of the sponsor, the batteries ,\Mﬁvere tested for compliance to Telkom tender requirements; using
IEC 60896-21/2 : 2004 (SANS IEC 6089621/2:2004),

2.2. Safe_oneration characteristics.

{Nota; For detailed results refer to Sectionr: 3 of this report)

Sub Section 8.1. Gas emission.

Completed.

Sub section 6.2, High-currant tolerance.

Not tested.

Ie i -gircuit current an interna! resistan
Completed,

Test section 6.4, ion against internal ignition from rnal sparl r

Test report from manufacturer accepted.

Test section 6.5. Protection against ground short propensity.

This test was subcontracted to Gerotek Test Facilities. See repor attached.

Test section 6.6 Content and durability of required markings.
This test was subcontracted to Gerotek Test Facilities. See report attached,

Test section 6.7. Material identification.

Report from manufacturer accepted.

Test section 6.8. Valve operation.
The batteries complied with the requirements of this subsection.

Test section 8.9, Flammability rating of matetials.

Completed.

Test section 6.10. Inter-cell connector parformance.

When tested at a current of 1 000A, the cells:comply with the requirements of this subsection.

This report relates only to the samples tested and is issued subject to the Hierdie verslag iz van toepassing slegs op die getoetste monsters en word
conditions printed on the back of Page 1. (1 does not imply approval by the vilgereik behoudens die voorwaardes op die kearsy van bladsy 1 gedruk. Dit
South African Bureau of Standards of the quality and/or performance of the beteken nie dat die Suid-Afrikaanse Buro vie Standaarde die kwaliteit enfot
commodity that has been lested. |t doas not authorise the use of the werkverrigting van die getoetste artikel goadkeur nie. Dit verleen ook nie dis rag

Standardisation Mark, om die Standaardmerk te gebruiik nie.
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2.3. Performance characteristics.

Test section 6.11._Discharqe capacity,

Mot tested, however, all the batteries were subjected to a three {3) hour capacity check, as this result is
required for further testing

All capacities of all modules evaluated according to this test section were above 95% of the nominal value.

Test secti 1 har: ntion during storage.
Not tested
Test sectio ice with daily dischar

Complated 164 cycles,

Test section 6,14 Recharae behaviour,
Not tested.

2.4. Durabllity requirements.

Test section 6.15. Service life at an operating temperature of 40°C.

MNot tested.

Test section 6.16. Impact of a siress temparature of 60°C.

The cells completed 240 days with capacities above 80% of rated capacity (Ca).
The batteries complied with the requirements of Telkom tender.
Note: Some leakage occurred during the test.

Test section 6.17. Abusive over-discharge.

Not tested.

Test section §.18. Themal nunaway sensitivity.

Not tested

i 19, Low temperatur ngitivi
Not tested.
T ion imensi ili internal pressure and temperatur
Not tested,
This report relates only to the samples tested and is issued subject to the Hierdie verslag is van lospaseing slags op die getostste monstars en word
conditions prnted on the back of Page 1, It does not imply approval by the uitgerelk behoudans die voorwaardas op die keersy van bladsy 1 gedruk, Dit
South African Bureau of Standards of the quality and/or performance of the bateken nie dat die Suld-Afrikaanse Buro vir Standaarde die kwaliteit n/of
commedity that has been tested. It does not authorise the use of tha werkverrgting van die getoetste artikel goedkeur nis. Dif varlaen ook nig die reg

Standardisation Mark, om dis Standaardmerk te gebruiik nie.
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Test section §,.21. Stability against mechanical abuse of units during nstallation.
Not tested.

3. Detalled results

3.1. Safe operation characteristics

Test section 6.1. Gas emission.

The volume of gas emitted fram each cell under standard and elevated float condition is given balow.

Table 4. Gas released from batteries under float duty
(Total corrected volume (ml) of gas -Vn - indicated in brackets)

(Gas emission - Ge - (ml/cellfh/Ah)
(25°C)
1st period 2nd period 3rd period 4th period Sth period
168 h 168 h 168 h 168 h 48 h
(2.27 Vicell) (2.27 Vicell) (2,27 Vicell)) {2.27 Vicell) (2.4 Vicall
0,0019 (Vn=390) | 0,0018 (Vn=370) | 0,0017 {Vn = 350) 0.0016 {Vn = 331) 0.009 (Vn = 520)

Sub section 6.2. High-current tolerance.

The voltage measured after 5 min at open circuit > 2Vpe (2,11V)
Results obtained from test conducted in Sub Section 4,10 Inter-cell Connector Performance test

Sub Section 6.3. Short-circuit current and d.g.. internal resistance

Calculated short-circuit current l,.= 10 200A
Calculated intarnal resistance R; = 0,2 mQ2

The above values were obtained from each of the 3 cells tested.

Sub Section 6. 4. Protection against internal ignition from external spark sources.
Test raport from manufacturer accapted.
T ion 6.5 Pr ion inst qround sh ropensity.

Battery complies with the requirements of this subsection,
(See also Gerotek test report) !

Test section 6.6, Content and_durability of required markings.

Battery complias with the requirements of this subsection.
{See alzo Gerotek test report)

Thie raport relates only to the samples tested and is issued subject 1o the
conditions printed on the back of Fage 1. it does not imply approval by the
South African Bureau of Standards of the quality and/or performangs of the
commuodity that has been tested, It does not authorise the use of the
Standardization Mark.

Hierdie verslag i van toepassing slags op die getoatste monaters an word
titggereik behoudens die voorwaardes op die keersy van biadsy 1 gedmuk. Dit
beteken nie dat die Suid-Afikaanse Buro vir Standaarde die kwalitait en/of
werkverrigling van die getoatste artikel goedkeur nie. Dit verleen ook nie die reg
om die Standaardmerk te gebmuiik nie.
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Test section 6.7, Material identification.

Report from manufacturer accepted.

Test section 6.8. Valve operation.

The cells were submerged in water, on each opening of the individual valves, air bubbles were noticed,

indicating operation of valves.

Test section 6.9, Flammability rating of materials.
Material rated ‘VQ' for case and HBO for th‘e lid.

Test secti _10. Inter-cell connector performance.

No connectors supplied, batteries are used as 6V monoe blocks

3.2. Performance characteristics.

Test section 6.1 i F ity.

The cells complied with the requirements of this subsection.

Minirmum requirement: C, = 95% C,

Test section 6.12. Charge retention during storage,

Not tested

Test section 6.13. Float service with daily diécharnes.

The cells complied with the requirements_of this subsection.

The cells complete 164 cycles,
Test section 6.14. Recharge behaviour.

Not tested

3.3. Durability characteristics.

Te ion 6.15. Service life at an operating temperature of 40°C.

Nol tested.

This report relates only to the samples tested and is issued subject to the
conditions printed on the back of Page 1. 1t does not imply approval by the
South African Bureau of Standards of the quality and/or performance of the
commidity that has been tested. It does not authoriss the use of the
Stendardisation Mark.

Hiardie varslag i van tospaszing slegs op die paloatsta monstens an word
uitgeraik behoudans dis voorwaardes op die keersy van bladsy 1 gedruk, Dit
betekan nie dat die Suld-Afkaanse Buro vir Standaarde die kwallteit enfof
werkvermigting van die getoetste artikel goedkeur nia. Dit variasn ook nie die reg
om die Standaardmark te gabruilk nlg,
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Te ion 616 Impact of a stress temperature of 60°C.

Termination values = (0,8 C, ) 730,0Ah

Capacities of cells operating under float conditions at 60°C,

Capacity after.,. Meaasured Capacity, Ah

30 days 1238
60 days 1229
90 days 1172
120 days a71

160 days 894
180 days 873
240 days B36

The cells started leaking acid, around the terminal posts, after approximately 21 days and continued to leak
until 74 days. Total amount of acid leakage was not measure.

The batteries complied with the requirements of Telkom tander.

Test section 6.17. Abusive over-discharge.

Not tested.

Test section 6.18. Thermal runaway sensitivity.

Not tested.

Test section 6.19. Low temperature sensitivity.

Not tested.

Test section 6.20. Dimensional stability at elevated internal pressure and temperature,

Not tested

Test section 6.21._Stahility against_mechanical abuse of units during instaliation.

Not tested.

L KADEMEYER
TESTED BY AND
AUTHORISED TECHNICAL SIGNATORY

M.J Bono
REGIONAL MANAGER
EAST LONDON

This report relates only to the samples tested and is issued subject 10 the
cenditions printed on the back of Page 1. 1t does not imply approval by the
South African Bureau of Standards of the quality and/or perfarmance of the
commodity that has been tested, || does not authorise the use of the
Standardisation Mark, :

Hiardie verglag is van toepassing slegs op die getoatste monsters en word
uitgereik behoudens die voorwaardas op dis keersy van bladsy 1 geduk, Dit
beteken nie dat dia Suid-Afitkaanse Buro vir Standaarde die kwaliteit en/of
warkverrgting van die getoetste artikel goedkeur nle. Dit verieen ook nig die reg
om die Standaardmerk te gebrllk nig,



