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TEST REPORT
Ne S 44/2024/1
Test object/product: rechargeable lithium battery
NAME/POSITION SIGNATURE/STAMP

Laboratorium Badad
Chemicznych Zrédet Pradu

TEST RESULTS Jedrzej Katuiny TECHNIK NADZORUJACY BADANIA
AUTHORIZED BY Technician Supervising Testfs _,sfaf""? it
— KIEROWNIK

Labaratorium Badan

TEST REPORT Karnil Frgczek /Mu}lumﬂ“ﬂ Pradu
W
ALIDATED BY Laboratory Manager W

Distrioution list:
1 copy for Client, 1 copy a/a

Date of test report: 15/07 /2024

Siatement:
1. Information an the method used:
ANA - aooredifed feat / non-accredifed test
ANA (P) — accredited test £ non-accredited tesl, peformed by a subconiraciorn,
2 Chemical Power Sowrces Testing Laboratary is sccrediled by Polish Centre for Accreditalion
A festing laborafary, a signatory of EA MLA and ILAC MRA, confirming compliance with the
| requirements of PN-EN IS0 /IEC 17025, Accredilation Ne AB 124,
The tes! results refer only fo the obtained / tested sample.
Thiz test repart cannaot be reproduced withou! Laboratony's written cansent.
Citent = entitted to submit bis claims up to 14 days affar reception of this test report,
The acoreditation slamp is placed on the test rapart, if al least one test is accredited,
Annex: Cerfificale (applies only to UN TEST tests).

- A

Confact: LABORATORY MANAGER
Tel, (+48) 61 2797 B Mobile +48 516 068 881/ Email: kamil fraczek@imn. lukasiewicz. gov.pl.pl
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GENERAL INFORMATION

CLIENT / MANUFACTURER DOCUMENT
MName: RKB-REITZ electronic AG Order / agreement Ne: 44/2024
Iﬂddrer;s: Otto-Hahn-Str. 19 date: 19/04/2024

|D-75248 Olbronn-Diirrn, Germany
Website: www.rkb-ag.de
Email: info@rkb-reitz.de
Telephone: +49 (0) 7237/48634-0

TESTED OBJECT / PRODUCT
T RECHARGEABLE LITHIUM BATTERY:
Name: LFP rechargeable Battery

Model: RKB-BAT-LF16S50Ah LiFePo4 Battery

Nominal voltage: 51,20 V
Description / state: Nominal capacity: 50 Ah
Nominal energy: 2560 Wh

Sampling / ] .
sample delivery method: Sample was delivered by the Client

Sample size: 4 pieces

Sample collection date: 18.04.2024 Sample production date: —

Test initiation date: 18.04.2024 lTest completion date: 14.07.2024

SCOPE AND METHODOLOGY
Tests carried out according to: Recommendations on the Transport Of Dangerous Goods |
Manual of Tests and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, Section 38.3 Lithium metal
and lithium ion batteries (hereinafter referred to as UN TEST)

STATING OF COMPLIANCE WITH A SPECIFICATION OR REQUIREMENT

YES / acc. the principle of "simple acceptance”
UN TEST

SAMPLE IDENTIFICATION NUMBERS

Laboratory identification numbers (sample ID): AZ 036 — (01+04)

(at 15 cycle) \(after 25 cycles performed at the Client)

AZ 036-(01+02) AZ 036-(03+04)




Test report no: S 44/2024/1

F-01/LPO-10

Form date F: 01.03.2022

Form issue no: 06

TEST PROGRAMME
Test name S Memo::ty oot ANA Sample ID:
T.1 Altitude simulation UN 38.3, rev.7/amend.1 38.3.4.1 A AZ 036-01+04
T.2 Thermal test UN 38.3, rev.7/amend.1 38.3.4.2 A AZ 036-01+04
T.3 Vibration UN 38.3, rev.7/amend.1 38343 NA AZ 036-01+04
T.4 Shock UN 38.3, rev.7/amend.1 38344 NA AZ 036-01+04
T.5 External short circuit UN 38.3, rev.7/amend.1 38.345 A AZ 036-01+04
T.7 Overcharge UN 38.3, rev.7/amend.1 38.347 A AZ 036-01+04

Method: A - accredited

7NA -non-accredited

Before the test, the batteries AZ 036-(01+04) were fully charged
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T.1 ALTITUDE SIMULATION (A)

Test procedure (document): UN TEST point 38.3.4.1 Sample ID: AZ 036-(01+04)
Test conditions: pressure in the chamber 11kPa/ time t 2 6h/ ambient temperature 20£5°C
TEST RESULTS

VOLTAGE [V] MASS [g]
Fully charged Sample
Sample ID state before | after | change | before after | change | cbservation
testing | testing | OCV[%]| testing | testing |mass [%]

AZ 036-01 | at1®cycle 53,48 53,47 69,98 | 37774,0 | 377740 | 0,00 o
AZ 036-02 | at 1¥ cycle 54 21 54,21 100,00 | 377860 | 37786,0 0,00 o

after
AZ 036-03 25 cycles 54,87 54,87 100,00 | 37836,0 | 37836,0 0,00 o

after
AZ 036-04 25 cycles 54,79 54,78 Q008 | 37826,0 | 378260 0,00 o
Measurameant uncertainty: +0,01V +3g

Result: PASS

Description phenomenon: D — disassembly, F — fire; L — leakage; R — ruplure; V - venting;
SN — the open circuit voltage after testing is less than 90% of its voltage immediately prior the test

M — mass loss limit of cell or battery M = 75g: more then 0,1%

Acceptance criteria: O — none of above phenomena were obsarved

ATT TD150C vacuumn chamber

Pressure and temperature recorder

Test equipment: METRAHIT X-TRA mullimater

RADWAG WLC 120/C2/R

Timer with alarm
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T.2 THERMAL TEST (A)

Test procedure (documeni): UN TEST point 38.3.4.2

Sample ID: AZ 036-(01+04)

Test conditions: storage at a test temp. 72+2°C for t = 12h / storage at a test temp.
- 40+2°C for t 2 12h/ x 10 cycles

TEST RESULTS
VOLTAGE [V] MASS [g]
Fully charged Sample
Sample ID state before | after | change | before | after | change | observation
testing | testing | OCV [%] | testing | lesting |mass [%]
AZ 036-01 | at 1¥ cycle 53,27 53,28 100,02 | 37940,0 | 378120 0,07 0
AZ 036-02 | at1* cycle 53,30 £3,21 9883 | 379220 | 379240 0,01 0
AZ 03603 | e 5326 | 5321 | 99,91 |a7esan | 379780 | 0,04 0
25 cycles : ' ' ' ' '
after
AL 036-04 25 cycles 53,27 53,18 849 85 37098,0 | 37980,0 0,05 0
Measurameant uncertainty: 0,01V t3g
PASS

Result:

Description phenomenon: D — disassembly; F — fire; L — leakage; R — rupture; V — wenting;
SN — the open circuit voltage after testing is less than 90% of its voltage immediately prior the test

M - mass loss limit of cell or battery M 2 75g: more then 0,1%

Acceptance criteria: O — none of above phenomena were observed

Test equipment:

ATT TD18S0C climatic chambear

METRAHIT X-TRA multimeter

RADWAG WLC 120/C2/R

Pressure and temperature recorder

Timer with alarm
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T.3 VIBRATION (NA)
Test procedure (document): UN TEST point 38.3.4.3 Sample ID: AZ 036-(01+04)
Test conditions:
Duration of logarithmic sweep
qu“‘T"Hz"'-i' range | amplitudes cycle Axis Niﬁ;"f
N {7 Hz = 200 Hz — THz)
firgm to
¥ 17,62 1 gn X 12
17,62 2492 0,8 mm . Y 12
2492 | 200 2 gn 15 min z 12
And back to 7 Hz Total 36
TEST RESULTS
VOLTAGE [V] MASS [a]
Fully charged Sample
Sample ID state before after change | before after change | ohservation
lesting | testing | OCV [%)]| testing | testing |mass [%]
AZ 036-01 | at 1% cycle 53,28 53,20 | 100,02 | 37912,0 | 37914,0 0.0 o
AZ 036-02| at 1™ cycle 53,21 53,23 | 100,04 | 379240 | 37926,0 0,01 o]
after
AZ 036-03 25 cycles 53,21 53,22 | 100,02 | 37978,0 | 378840 0,02 o]
aftar
AZ 036-04 25 cycles 53,18 53,21 100,04 37980,0 | 37988,0 0,02 [n]
Measurement uncertainty: +0,M WV +3g
Result: PASS

Description phenomenon: D - disassembly; F — fire; L — leakage; R — rupture; ¥V — venting;
SN — the open circuit voltage afier testing is less than 90% of its voltage immediately prior the test

M — mass lass limit of cell or battery M = 75g: more then 0,1%

Acceptance criteria: O — none of above phenomena were observed

TIRA vibration test system

SVAN 956 vibration meter

Test equipment: METRAHIT X-TRA muliimeter

RADWAG WLC 120/C2/R

Timer with alarm
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T.4 SHOCK (NA)
Test procedure (document): UN TEST point 38.3.4.4 Sample ID: AZ 036-(01+04)

Test conditions: peak acceleration 28,1g / pulse duration 11ms / 3 shocks for each axis
and each direction/ total 18 shocks

TEST RESULTS
VOLTAGE [V] MASS [a]
Fully eharged Sample
Sample 1D state before after change | before after change | ogbservation
testing | testing |OCW [%] | testing | testing |mass [%]
AZ 036-01 | at 1% cycle 53,29 53,29 | 100,00 | 379140 | 379140 | 0,00 0
AZ 03602 | at 1¥ cycle 53,23 5323 | 100,00 | 37926,0 | 37926,0 0,0 0
AZ 036-03 after 53,21 53,21 100,00 | 379840 | 372840 | 0,00 0
25 cycles ! ' ! ' ' '
after
AZ 036-04 | g cycles 53.21 53,21 100,00 | 37988,0 | 379880 | 0,00 0
Measurement uncertainty: 001V tig
Result; PASS

Description phenomenon: D - disassembly, F — fire; L — leakage, R — rupture; V - venting;
SN — the open circuit vollage after testing iz less than 90% of its voltage immediately prior the test

M — mass loss limit of cell or battery = 75g: more then 0,1%

Acceptance criteria: O — none of above phenomena were observed

Impact machine

Accalarometer

Test equipment:
METRAHIT X-TRA mullimetar

RADWAG WLC 120/C2/R
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T.5 EXTERNAL SHORT CIRCUIT (A)

Test procedure (documenit): UN TEST point 38.3.4.5

Sample ID: AZ 036-(01+04)

Test conditions: heating time t = 12h/ temperature 57+4°C/ external resistance 5,21mQ)/
short circuit duration tz 2 1h

TEST RESULTS
Sample ID Fully charged | Temp. of external case Max. temp. of extemnal Observation of the
stale after heating [°C] case during test [*C] sample after Bh

AZ 036-01 at 1* cycle 53.4 571 (o]

AZ 036-02 at 1# cycle 56,9 57.2 (4]

AZ 036-03 Eﬁacﬁ'm 57,0 58,4 0

AZ 036-04 2;;1193 57,1 58,7 0
Measurement uncertainty: =01°C

Result PASS

Description phenomenon: D - disassembly; R — ruplure; F— fire; T - temperature =170°C
Acceptance criteria: O — none of above phenomena were observed during the test and within & h after the

lest

Climatic chamber

Davice to short-circuit tests
Test equipment: Resistance melers

Digital thermometer

Timer with alarm
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T.7 OVERCHARGE (A)

Test procedure (document): UN TEST paragraph 38.3.4.7

Sample ID: AZ 036-(01+04)

Test conditions: test duration 24h/ ambient temperature 20£5°C/ if charge voltage > 18V,
min. test voltage is 1,2 x max. charge voltage/ charge current = 2x max. charge current
recommended by the manufacturer

TEST RESULTS
Charge current = 100,00 A Voltage Usons = 63,12V
Fully charged Sample

Sample ID : obsarvation
AZ 036-01 at 1% cycle o]
AZ (36-02 at 1* gycle (8]

after
AZ 036-03 25 cycles 0]

after
AL 036-04 25 cycles 4]

Result: PASS

Description phenomenon: D - disassembly; F - fire

Acceptance criteria: O — none of above phenomena were observed during the test and within 7 days after

the test

Test equipmant:

DIGATROM tester

Timer with alarm

The form of presenting the test results depends on the test method used, the type of tests carried
out or the Customer's specification, while maintaining the formal requirements
of the ISONEC 17025.2018-02 standard.

END OF TEST REPORT
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£=  TEST SUMMARY

Product: LITHIUM RECHARGEABLE BATTERY

Model Ne: RKB-BAT-LF15550Ah LiFePo4 Battery

Product description: LFP rechargeable Battery

Mass: 37998 g Nominal energy: 2560 Wh

Manufacturer: | RKB-REITZ electronic AG; Otto-Hahn-5ir. 19
Iname, oddress) D-75248 Olbronn-Dirrn, Germany

Website: www.rkb-ag.de

Email: info@rkb-reitz.de i Telephone: +49 (0) 7237/48634-0

Based on the following fesf resulfs:

UN TEST PARAGRAPH TEST NAME "*Eﬁol;lgm"ﬂ"
38.3.40 T.1 Alfitude simulation passed
38.3.4.2 1.2 Thermal test passed
38.3.4.3 1.3 Vibration passed
38.3.4.4 T.4 Shock passed
38.3.4.5 1.5 External short circuit passed
38.3.4.6 T.6a Impact not applicable
38.3.4.6 T.6b Crush not applicable
38.3.4.7 1.7 Overcharge passed
38.3.48 1.8 Forced discharge not applicable

I} according fo Test Repart Me § 44/2024/1
result possed faied/nol oppficabie nat required or nof included in the order.
Thiz Test Summary is an infeqgral part of the Test Reporf, which cantains defaled fest reswdls,

it is confirmed that the product met requirements of:

batteries (Section 38.3) /except paragraph 38.3.4.6, 38.3.4.8

Recommendations on the Transport Of Dangerous Goods Manual of Tests
and Criteria ST/SG/AC.10/11/Rev.7/Amend.1, Lithium metal and lithium ion

Poznar, 15.07.2024

Technicion supervising fest Laboratory Manager
-|' ,j,m_- 1 J_...u‘.'.— == "
Jeq Uty e
Jedrzej Katuiny Kamil Frgczek, M.A.
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