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All test samples were pre-conditioned by the approval holder

before delivery.

Wareneingang Prifmuster

Sample entry date............cccc.ccovvvevvveaaannn. :

2025-06-24

Datum der Durchfiihrung der Prifungen

Date(s) of performance of tests.................. :

2025-06-24 — 2025-07-22

Gepriift und ausgestellt von:

Tested by ...coooveeeeeiiiiii :

Name / Name, Unterschrift / Signature ...... :

Philipp Tauber
(Autorisierung des Prifberichtes/
Authorization of Test Report)

P Tovbey”

Funktion / Function ...............ccceevevvueeeeeenn.. :

Prufingenieur / Test engineer

Uberpriift von / Verified by.......................... :

Name / Name, Unterschrift / Signature ...... :

Dominik Hennefeld

J

Funktion / Function ................cceeveeeueeecenn... :

Reviewer

Prifbericht Nr.
Report No.:

2025-40214-BESS-1

Seite von

Page of 21




VDE RENEWABLES

Maogliche Prufergebnisse
Possible test case verdicts: ........cccccccuuun.... ;

Prifung nicht anwendbar

Test case does not apply to the test object : N/A (not applicable)

Prifung bestanden (positiv)

Test object does meet the requirement...... : P (Passed)

Prifung nicht bestanden (negativ) .

Test object does not meet the requirement: F (Failed)

Konformitatserklarung Die VDE-Entscheidungsregel fur die Konformitatserklarung

ist in Ubereinstimmung mit dem IEC-Leitfaden 115:2023.

The VDE decision rule for the statement of conformity is in
accordance with IEC Guide 115:2023.

Conformity statement:

AbschlieBRendes Priifergebnis
Final Verdict:

Bemerkung / Remark..........cccooeevvcneeennnnn. :

Atmospharischer | Relative
Umgebungsbedingungen (falls relevant) Umgebungstemperatur | Druck Luftfeuchtigkeit
Environmental conditions (if applicable) Ambient temperature | Atmospheric Relative
pressure humidity

Nennwert / Rated value............ccccccceeeeee.... : |15-35°C 860-1060 hPa 30-60 %

Bereich bestatigt
von:

Deutscher
Wetterdienst
Range confirmed
by:

Deutscher
Wetterdienst
(Meteorological
service)

Uberpriifter Wert / Verified value................. ;P

Revisionstabelle / Table of revision

Nr./ No. Datum / Date Autor / Author Beschreibung / Description
00 2025-07-29 Philipp Tauber Erstellung / Initial Version
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1. Umfang der Bequtachtung / Scope

Auftragsgemaf’ wurden bei VDE Renewables Goethering 43, 63067 Offenbach Priifungen an den Lithium-
lonen-Batterien vom Typ Saftkiste PRO170 vorgenommen. Es sollte festgestellt werden, ob der oben
erwahnte Batterietyp entsprechend der Beurteilungsgrundlage nach Abschnitt 3 ausgeflhrt ist.

Lithium-ion batteries of type Saftkiste PRO170 were tested at VDE Renewables, Goethering 43, 63067

Offenbach. It should be tested whether the mentioned battery type complies with the regulations according
to clause 3.

Folgende Prifungen wurden durchgefiihrt:

Following tests were carried out:

Test Nr. / Test no. Prifung / Test
T.1 Hohensimulation / Altitude simulation
T.2 Thermische Prifung / Thermal test
T.3 Schwingung / Vibration
T.4 Schlag / Shock
T.5 AuRerer Kurzschluss / External short circuit
T7 Uberladen / Overcharge

Prifbericht Nr. Seite von
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2. Priifobjekt / Sample

Lithium-lonen-Batterie Saftkiste PRO170

Lithium-ion battery Saftkiste PRO170

Nominalspannung / Nominal voltage (Vdc) 12.0

Spannungsbereich / Voltage range (Vdc) 10.0-14.6

Ladung / Capacity (Ah) 170

Energie / Energy (Wh) 2150

Masse / Mass (g) 15.8

Konfiguration / Configuration 4S1P

Abmale / Dimensions (mm) 279(1) x 176(w) x 190(h)

Lithium-lonen-Zelle CALB L173F163

Lithium-ion cell CALB L173F163

Nominalspannung / Nominal voltage (Vdc) 3.0
Ladung / Capacity (Ah) 170

3/
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SaftkistePRO 170
LiFePO4
12V /170 Ah / 25 kWh =3

ArtNr: BSL1700P000

Batterieschmiede GmbH
In der neven Welt 8
D-87700 Memmingen

‘\ SAFTKISTE Ein Produkt der

| i SCHMIEDE

| T S e g e
f | ' ‘

I
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Bild 1: Typenschilder der Lithium-lonen-Batterie Saftkiste PRO170

Figure 1: Marking plates of lithium-ion battery Saftkiste PRO170
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Bild 2: Lithium-lonen-Batterie Typ Saftkiste PRO170

Figure 2: Lithium-ion battery type Saftkiste PRO170

.......

Bild 3: Lithium-lonen-Batterie Typ Saftkiste PRO170
Figure 3: Lithium-ion battery type Saftkiste PRO170
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3. Begutachtungsqrundlage / Requlation

Empfehlungen fir die Beférderung gefahrlicher Guter

Handbuch Uber Prifungen und Kriterien

Achte Ausgabe

ST/SG/AC.10/11/Rev.8

38.3 Lithium-Metall-, Lithium-lonen- und Natrium-lonen-Batterien

Recommendations on the transport of dangerous goods
Manual of tests and criteria

Eighth edition

ST/SG/AC.10/11/Rev.8

38.3 Lithium metal, lithium ion and sodium ion batteries

4. Messmittel /| Measurement and test equipment

MessgroRe/ Messmittel/ Inventarnummer/ Kalibriert am - bis/
Measurement Measuring equipment Inventory number Calibration at -due date
Spannung, Strom, Keysight SL1001A 5200558 2025-02-18 — 2026-02-18
Temperatur/ Agilent U1252B 1060789 2024-11-29 — 2025-11-28
Voltage, current, Gantner A104(G81) 5110683 2024-09-02 — 2025-09-02
temperature Gantner A128(G81) 5110682 2024-09-02 — 2025-09-02
Gantner A111(G81) 5110679 2024-09-02 — 2025-09-02
Shunt(G81) 1090909 2025-04-01 — 2026-04-01
Gantner A104(G83) 5110697 2024-09-03 — 2025-09-03
Gantner A128(G83) 5110721 2024-09-05 — 2025-09-05
Gantner A111(G83) 5110708 2024-09-04 — 2025-09-04
Shunt(G83) 1090994 2024-10-07 — 2025-10-07
DM600 C 5160544 2025-07-09 — 2026-07-09
Masse/ Kern Zahlwaage 2300542 2024-11-29 — 2025-11-28
Mass
Druck/ KNF-SC920 5210505 2024-02-09 — 2025-08-08
Pressure
Beschleunigung/ Controller M+B 5211134 2025-02-04 — 2026-08-04
Acceleration PCB 5210584 2025-01-13 — 2026-01-13
PCB 5211046 2025-06-18 — 2026-06-18
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5. Priifergebnisse / Test results

Priifung Ergebnis Kommentar
Test Result Comment
T1 Hohensimulation = L
' Altitude simulation
Thermische Prifung
e Thermal test P o
Schwingung
T3 Vibration P
Schlag
T4 Shock P
T5 AuRerer Kurzschluss P o
’ External short circuit
Aufprall / Quetschen
.6 Impact / Crush N/A o
Uberladung
.7 Overcharge P o
Erzwungene Entladung L
T8 Forced discharge N/A
P: Bestanden / Passed
F: Nicht bestanden / Failed
N/A: Nicht anwendbar / Not applicable
Priufbericht Nr. Seite von
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5.2 Ergebnis T.1 Hohensimulation / Test result T.1 Altitude simulation

Test #1: Altitude Simulation (11.6 kPa, 6 h)

Test Parameter
No. of u
sample o 0. of v m [kg]
Identification cycles / No
no. No . No No
soC Max. | Calc. Max. Calc. Calc. 3 dis- . Result
Before After Before After After venting rupture fire
loss | value | Result loss | wvalue Result | value 2 | Result 2 assembly
test test test test 3days
] | [l [2] (2] []
1t ffully
1 DUT1 S 13,312 13,312 0,00 Passed 15,8058 | 15,8058 0,00 Passed Passed Passed Passed Passed Passed
1st fully
2 DUT2 Tt 13,313 13,313 0,00 Passed | 15,8058 | 158058 0,00 Passed Passed Passed Passed Passed Passed
25thy full 10 01
3 DUT3 [hargenv 13311 13,311 0,00 Passed 15,8236 | 15,8236 0,00 Passed Passed Passed Passed Passed Passed
25th/ fully
4 DUT4 e 13,311 13,311 0,00 Passed | 15,8266 | 158231 0,02 Passed Passed Passed Passed Passed Passed

Testresult: Passed

*Max. mass loss:
m<1g05% 1g<=m<=75g:02% m=75g0,1%

Bild 4: Lithium-lonen-Batterie Typ Saftkiste PRO170 Messdatenprotokoll

Figure 4: Lithium-ion battery type Saftkiste PRO170 measurement data protocol

Zusatzliche
Information /
Supplementary
information

SAFTKISTEFR
170

Bild 5: Lithium-lonen-Batterie Typ Saftkiste PRO170 in der Vakuumkammer

Figure 5: Lithium-ion battery type Saftkiste PRO170 in vacuum chamber
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Preseure [mbar]
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Bild 6: Lithium-lonen-Batterie Typ Saftkiste PRO170: T.1 H6hensimulation
Figure 6: Lithium-ion battery type Saftkiste PRO170: T.1 Altitude simulation
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5.3 Ergebnis T.2 Thermische Prifung / Test result T.2 Thermal test

Test #2: Thermal Test (+72 °C / -40 °C, 10 cycles, 12 h at each temperature)

Test Parameter
sample e No. of uv] m [kg]
o, Identification cycles / No No No No
B soc Max. | Cale. Max. | Cale. Ccale. . dis- iy Result
Before After Before After After venting rupture fire
loss | value Result loss | wvalue Result | value 2 | Result 2 assembly
test test test test 3 days 1)
el | ] [%] 2] [%]
st/ fully
1 DUT1 " 13,312 13,302 0,08 Passed | 15,8058 | 15,8058 0,00 Passed Passed Passed Passed Passed Passed
st/ full
2 DUT2 Shar:;: 13,313 13,300 010 Passed | 15,8058 | 15,8056 0,00 Passed Passed Passed Passed Passed Passed
25th, ’:ul\ 10 01
3 DuT3 [ha.rreﬂv 13,311 | 13,300 0,08 | Passed | 15,8236 | 15,8236 0,00 Passed Passed Passed Passed | Passed | Passed
25th/ fully
4 DuT4 — 13,311 13,300 0,08 Passed | 15,8231 | 15,8227 0,00 Passed Passed Passed Passed Passed Passed

Testresult: Passed

*Max. mass loss:
m<1g05%1g<=m<=75g0,2% m>75g:0,1%

Bild 7: Lithium-lonen-Batterie Typ Saftkiste PRO170 Messdatenprotokoll

Figure 7: Lithium-ion battery type Saftkiste PRO170 measurement data protocol

Zusitzliche
Information /
Supplementary
information

e —— . !

Bild 8: Lithium-lonen-Batterie Typ Saftkiste PRO170 in der Klimakammer

Figure 8: Lithium-ion battery type Saftkiste PRO170 in climate chamber
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== ambient.temp =]
704 [_._ —— [ f—w— l__.._.“
65+
60-
554
50+
45-
40+
35+
30+
254
20
154
104
5+
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54
-104
-154
-204
-25+4
-304
-354
-40- ¥
o7 1IT 2|T 3IT 4IT 5'T S‘T 7IT 8IT 9lT 1l0T 1I11
Bild 9: Lithium-lonen-Batterie Typ Saftkiste PRO170: T.2 Thermische Prifung
Figure 9: Lithium-ion battery type Saftkiste PRO170: T.2 Thermal test
Prifbericht Nr. Seite von
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5.4 Ergebnis T.3 Schwingung / Test result T.3 Vibration

Test #3: Vibration (sinusoidal sweep, 7 - 200 Hz, 2 g, 9 h total)

Test Parameter
sample o No. of uv] m [kg]
o Identification cycles / No No N Ne
B 50C Max. | Calc. Max. | Cale. Calc. X dis- ) Result
Before After Before After After venting rupture fire
loss | value | Result loss | value Result | value 2 | Result2 assembly
test test test test |3daysen
[%] | [%] [2] [%] [2]
st/ full
1 DUT1 :har:!: 13,302 13,298 0,03 Passed | 15,8058 | 15,8058 0,00 Passed Passed Passed Passed Passed Passed
1t/ full
2 DUT2 (shar:lznr 13,300 13,299 0,01 Passed | 15,8056 | 15,8055 0,00 Passed Passed Passed Passed Passed Passed
25th : i 0 0
/fu
3 DUT3 :harraﬂv 13,300 13,298 0,02 Passed | 15,8235 | 15,8236 0,00 Passed Passed Passed Passed Passed Passed
25th/ fully
4 DUT4 charged 13,300 13,298 0,02 Passed | 15,8227 | 15,8224 0,00 Passed Passed Passed Passed Passed Passed

Test result: Passed

*Max. mass loss:
m<1g:05% 1g<=m<=75g02% m>75g0,1%

Bild 10: Lithium-lonen-Batterie Typ Saftkiste PRO170 Messdatenprotokoll

Figure 10: Lithium-ion battery type Saftkiste PRO170 measurement data protocol

Zusitzliche
Information /
Supplementary
information

— N e A < N

Bild 11: Lithium-lonen-Batterie Typ Saftkiste PRO170 auf der Schwinganlage

Figure 11: Lithium-ion battery type Saftkiste PRO170 at vibration machine
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[g]

=] Kan.Nr: 1

4.0 Kan.Typ: C Filter
Sweeptyp: logarithm.

33 Sweeps Ist: 1
Sweeps Soll: 24

2.0 Sweepricht.: pos.
Sweepq. ! 0,19 Dek/min

2.5 Regelstrat.: Average
Einh.: g
Peak (Ist): 2,015 g

2.0 Peak (Soll): 249
Betriebsart: Closed loop
Testzeit

L3 Verstrichen: 000:07:30
Verbleibend: 002:52:30
Datum: 09.07.25
Zeit: 11:50:50

1.0 Frontend: m+p VibPilot-E
Dateiversion: 2.14.186.2
Produktversion: 2.14.16.2
Kauf: 2025-40214
Kunde: Batterieschmiede
Artikel-Nr: DUT1+2Y - DUT3+4X
Priifer: KSN
Achse: X+Y

0.5

7 50 100 150 200.0
[Hz]
Bild 12: Lithium-lonen-Batterie Typ Saftkiste PRO170: T.3 Schwingung
Figure 12: Lithium-ion battery type Saftkiste PRO170: T.3 Vibration
Prifbericht Nr. Seite von
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5.5 Ergebnis T.4 Schlag / Test result T.4 Shock

Test #4: Shock (half-sine, 43,57 g, 11 ms, 18 shocks total)

Test Parameter
No. of u
sample o 0. of v m [kl
o Identification cycles / Mo No No No
. 50C Max. | Calc. Max. | Calc. Calc. 3 dis- ) Result
Before After Before After After venting rupture fire
loss | value Result loss value Result | value 2 | Result2 assembly
test test test test |3days(n
[] | %] [%4] [ [2¢]
st/ full
1 DUT1 :Sharruedv 13,298 13,298 0,00 Passed | 15,8083 | 15,8083 0,00 Passed Passed Passed Passed Passed Passed
st/ full
2 DUT2 :har:;: 13,299 13,299 0,00 Passed | 15,8055 | 15,8055 0,00 Passed Passed Passed Passed Passed Passed
25th ’:ul\ 0 01
3 DuT3 [ha.rreﬂv 13,298 | 13298 0,00 | Passed | 15,8264 | 15,8264 0,00 Passed Passed Passed Passed | Passed | Passed
25th/ fully
4 DUT4 — 13,298 13,298 0,00 Passed | 15,8224 | 15,8224 0,00 Passed Passed Passed Passed Passed Passed

Test result: Passed

*Max. mass loss:
m<1g:05% 1g<=m<=75g02% m>75g:0,1%

Bild 13: Lithium-lonen-Batterie Typ Saftkiste PRO170 Messdatenprotokoll

Figure 13: Lithium-ion battery type Saftkiste PRO170 measurement data protocol

Zusitzliche
Information /
Supplementary
information

LAY

i

Bild 14: Lithium-lonen-Batterie Typ Saftkiste PRO170 auf der Schockanlage

Figure 14: Lithium-ion battery type Saftkiste PRO170 at shock machine
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[g]

=] Kan.Nr: 1
n Kan.Typ: c
&0 Pegel: 0,0 dB
Auflésung: 6,10e-05 s
Einh.: g
Peak (Ist): 42,94 g
s0 pPeak (Soll): 43,57 g
\ Pulse (akt. Pegel)
20 /\ Erfolgt: 1
Verbleibend: 2
Pulse (gesamt)
30 Erfolgt: 11
Verbleibend: 15
ﬂ Datum: 10.07.25
20 Zeit: 08:06:04
Frontend: m+p VibPilot-E
Datelversion: 2.14.16.2
10 Produktversion: 2.14.16.2
: 2025-40214-Batterieschmiede
R e : 42,57g 1llms
0 ™ : DUT1-Z
A
S / \ / L bor
: DUT 1
\\
-10

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.125
[s]

Bild 15: Lithium-lonen-Batterie Typ Saftkiste PRO170: T.4 Schlag

Figure 15: Lithium-ion battery type Saftkiste PRO170: T.4 Shock
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5.6 Ergebnis T.5 AuBerer Kurzschluss / Test result T.5 External short circuit

Test #5: External Short Circuit (57 £ 4 °C, <100 mOhm)

Test Parameter

No. of

sample
" Identification cycles / Temp. No o o
) soc < dis- . Result
rupture | fire

+170°C | assembly

st/ full
d ol p Passed | Passed | Passed | Passed | Passed

Lstffull
= e ::ar:g: Passed Passed Passed | Passed | Passed

25th/ full
£ BN e Passed | Passed | Passed | Passed | Passed

25th/ full
a buTa o Passed | Passed | Passed | Passed | Passed

charged
Testresult: Passed

Bild 16: Lithium-lonen-Batterie Typ Saftkiste PRO170 Messdatenprotokoll

Figure 16: Lithium-ion battery type Saftkiste PRO170 measurement data protocol

Zusatzliche
Information /
Supplementary
information

Bild 17: Lithium-lonen-Batterie Typ Saftkiste PRO170 im Kurzschlussprifstand
Figure 17: Lithium-ion battery type Saftkiste PRO170 at the short circuit test stand
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- voltage = current e gMbignttemp === DUT temp

Vo124

10+

N L
P S W S

204

40

50+

-804

-100+

-120+

*C 58.61

' ' ' i i ' ' ' i ' ' ' ' ] '
00:00 00:05 00:10 00:15 00:20 00:25 00:30 00:35 00:40 00:45 00:50 00:55 01:00 01:05 01:10 01:15

Bild 18: Lithium-lonen-Batterie Typ Saftkiste PRO170: T.5 AuRerer Kurzschluss
Figure 18: Lithium-ion battery type Saftkiste PRO170: T.5 External short circuit
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5.7 Ergebnis T.7 Uberladung / Test result T.7 Overcharge

Test #7: Overcharge (+20°C, 24 h)

Test Parameter
sample No. of
o Identification cycles / No o
. s0C dis- ) Result
fire
assembly
1t/ full
1 DUTL s Passed | Passed | Passed
charged
st/ full
2 puT2 s Passed | Passed | Passed
charged
25thy/ full
3 DuT3 iy Passed | Passed | Passed
charged
25thy full
't DuT2 i Passed | Passed | Passed
charzed

Test result: Passed

Bild 19: Lithium-lonen-Batterie Typ Saftkiste PRO170 Messdatenprotokoll
Figure 19: Lithium-ion battery type Saftkiste PRO170 measurement data protocol

Zusatzliche
Information /
Supplementary
information

=_”  4 : f oy ‘;ﬂ* - ,' | B .
o = / o7 ¥ f:
/4 7 a0 a h AN,
Bild 20: Lithium-lonen-Batterie Typ Saftkiste PRO170 im Uberladepriifstand
Figure 20: Lithium-ion battery type Saftkiste PRO170 at the overcharge test stand
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= yoltage == cyurrent = DUT temp === gmbient.temp

Vo222

20+

A 3504
300+
250
200+
150+
100+

50-
m
-50.

°C 24.5

24.0+

23.5+

23.04

25 . m

' 1 1 ' ' ' ' ' ' ' ' '
0T Oh 0T 2h 0T 4h 0T &6h 0T 8h 0T 10h 0T 12h 0T 14h 0T 16h 0T 18h 0T 20h 0T Z2Zh 1T Oh

Bild 21: Lithium-lonen-Batterie Typ Saftkiste PRO170: T.7 Uberladen

Figure 21: Lithium-ion battery type Saftkiste PRO170: T.7 Overcharge

Ende des Prifberichts / End of Test Report
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