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y 9 All accredited tests in Battery Pack Testing Department
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
1. Phong thir nghiém Cell
Battery Cell Testing Department
Linh vue thir nghiém: Pién — Dién tir
Field of testing: Electrical - Electronic
_ 2 Giéi han dinh luwgng
Tén sdn pham, c
A . R L R (néu c6)/ Pham vi do i .
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT i . Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
. Do kich thude IEC 62660-1:2018
' Dimension measurement TCVN 12241-1:2018
, Do khoi lugng IEC 62660-1:2018
' Mass measurement TCVN 12241-1:2018
Thurnghiém dung lwong , ) IEC 62660-1:2018
3. . bén/ To 400 A
Capacity test en TCVN 12241-1:2018
4. Dén/ To 4 000 W '
Power test TCVN 12241-1:2018
N Thir nghicm nang lugng Pén/ To 4 000 IEC 62660-1:2018
. Pin Lithium Energy test Wh TCVN 12241-1:2018
ion — Cell pin ’ A ~
5 PIFL | Thir nghiém how trk i Toa00 A | VEC 62660-1:2018
| Lithiumion | Storage test e/ 1o TCVN 12241-1:2018
7. : Dén/ To 400 Ah '
Cycle life test en TCVN 12241-1:2018
8. Energy efficiency test Ben/To 400 Ah TCVN 12241-1:2018
_ TCVN 12241-3:2018
Thirnghiém rung A IEC 62660-2:2018
9. Vibration test Dén/ To 2 000 Hz -£.
TCVN 12241-2:2018
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
_ 2 Giéi han dinh luwgng
Tén sdn pham, c
FURTN . . i R 2 (néu c6)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT ) N Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
IEC 62660-3:2022
va/ and
Thir nghiém séc co hoc ) IEC 62660-2:2018
10. Mechanical shock test Ben/To 1809 | toyn 12241-3:2018
Pin Lithium va/ and
ion — Cell pin TCVN 12241-2:2018
Lithium ion IEC 62660-3:2022 va/
battery - Cell and
Thir nghiém chu ky nhiét 46 IEC 62660-2:2018
11. Temperature cycling test (-40~85)°C TCVN 12241-3:2018
va/ and TCVN 12241-
2:2018
Thtt chén ép . IEC 62660-3:2022
12. Crush test bén/ To 20kN .
Thir qua sac £
13 e ben/ To 10V/ IEC 62660-3:2022
‘ Overcharge test 30A
Thir nghiém d6 bén chu ky , EC 61060.3:2017
14. Endurance in cycles test Ben/ To 400 Ah '
Thir nghiém tha roi ) IEC 62133-2:2017
Ly Free fall test ben/Tol8m | +oyN 11919-2:2017
Pin Lithium -
Cell oi Thir nghiém cheén ép IEC 62133-2:2017
ell pin 4
16. - Crush test Ben/To13kN | 1oyN 11919-2:2017
Lithium
Thir nghiém kha nang chiu nhiét do
battery - Cell IEC 62133-2:2017
cao X o
17 Ben/To 180°C | 1oyN 11919-2:2017
Thermal abuse test
Thir nghiém ngin mach ngoai IEC 62133-2:2017
18. External short circuit test TCVN 11919-2:2017
Thir nghiém sac lién tuc tai dién ap
khong doi X IEC 62133-2:2017
19. Continuous charging at constant Beén/To 10V '
voltage test
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
_ 2 Giéi han dinh luwgng
Tén sdn pham, c
o ) . i ) 2 (néu co)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT ) N Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
Thir nghiém dam xuyén
20 . — SAE J2464-2021
' Penetration test
UN ST/SG/AC.10/11/
Thtr m6 phong d6 cao Rev.7/ Amend.L - 2021
; ev. mend.1 -
21. Altitude Simulation test Tai/ At 11.6 kPa )
Section 38.3
UN ST/SG/AC.10/11/
Thir nghiém nhiét 46 Rev.7/ A d1-2021
40 ~ ° ev. mend.1 -
22. Thermal test (-40~70) °C ]
Section 38.3
UN ST/SG/AC.10/11/
Thir nghiém rung Rev.7/ Amend.1 - 2021
A ev. mend.1 -
23. Vibration test bén/ To 2 000 Hz _
Section 38.3
. UN ST/SG/AC.10/11/
Thtr nghiém soc co hoc Rev.7/ A d1 - 2001
& ev. mend.1 -
24. Mechanical shock test Bén/ To 1809 )
S Section 38.3
Pin Lithium —
. , UN ST/SG/AC.10/11/
Cell pin Thir nghiém ngan mach ngoai
25 - _ Rev.7/ Amend.1 - 2021
: Lithium External short circuit test i
Section 38.3
battery - Cell
Qua nang/ Heavy | UN ST/SG/AC.10/11/
Thir nghiém va dap object 9.1 kg Rev.7/ Amend.1 - 2021
26. Impact test Chiéu cao/ Height Section 38.3
610 mm
) UN ST/SG/AC.10/11/
Thir nghiém x4 qua murc
27 . - Rev.7/ Amend.1 - 2021
' Forced discharge test )
Section 38.3
Thir 4p suat thip (md phong do cao)
8. Low Pressure (Altitude Simulation) Tai/ At 11.6 kPa UL 1642-2022
test
Thir kha ning chng chay
29 — UL 1642-2022
' Projectile Test
Thtr nghiém gia nhiét ,
30 ) bén/ To 180°C UL 1642-2022
‘ Heating test
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
_ 2 Giéi han dinh luwgng
Tén sdn pham, c
o ) . i ) 2 (néu co)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT ) N Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
Thtr nghiém chu ky nhiét do
31 . (-40 ~ 85) °C UL 1642-2022
' Temperature cycling test
Thir nghiém ngan mach
32 L --- UL 1642-2022
' Short circuit test
Thir nghiém sac bat thuong ,
33 ) bén/ To 400 A UL 1642-2022
' Abnormal charging test
Pin Lithium — | Thir nghiém chén ép )
34 ) Pén/ To 13kN UL 1642-2022
' Cell pin Crush test
Lithium Thir nghiém rung .
35 ] ] bén/ To 2 000 Hz UL 1642-2022
| battery - Cell | Vibration test
Thir nghiém sdc co hoc ,
36 . beén/ To 180 g UL 1642-2022
' Mechanical shock test
Qua nang/ Heavy
Thir nghiém va dap object 9,1 kg
37 o ) UL 1642-2022
' Impact test Chiéu cao/ Height
610 mm
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
2. Phong thir nghiém Pack Pin
Battery Pack Testing Department
Linh vwce thir nghiém: Dién — Dién tir
Field of testing: Electrical - Electronic
) < Gid6i han dinh luwgng
Tén sdn pham, ‘
o . R . 3 2 (néu c6)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap thi/
TT ) o Limit of quantitation
Materials or The name of specific tests i Test method
(if any)/range of
product tested
measurement
Thtr x4 mtrc module ¢ nhiét 4§ phong
1. | Pinlithium - | Module discharge capacity at room GB/T 31486:2015
Pin 16n temperature test
(Module)/ | Thir xa mirc module & nhiét d6 thip
2. Lithium Module discharge capacity at low Tai/ At -20°C GB/T 31486:2015
battery — Large | temperature test
battery Thir x4 mirc module & nhiét do cao
3. (Module) Module discharge capacity at high Tai/ At 55°C GB/T 31486:2015
temperature test
UN
Thir 4p sudt thip _ ST/SG/AC.10/11/
4, . . . Tai/ At 11.6 kPa
Altitude simulation test a Rev.7/ Amend.1 -
2021 Section 38.3
UN
. Thir nhiét d6 Tw/ From -40°C ST/SG/AC.10/11/
' Thermal test dén/ to 72°C Rev.7/ Amend.1 -
2021 Section 38.3
Pin lithium (7 ~ 200) Hz
(k}hﬁng bao Gia toc 10n nhat
gom c_e“) B (sine)/ Max. UN
o | o Lt':thlum t Thir rung acceleration (sine) | ST/SG/AC.10/11/
: _ a| e;y (n(|)| Vibration test 2gn Rev.7/ Amend.1 -
include cell) Téi trong t§i da/ | 2021 Section 38.3
Specimen Payload
400kg
Pén/ To 50gn
L Half-sine UN
5 Thir soc co hoc Tait i da ST/SG/AC.10/11/
' Mechanical shock test S al ir;Q?]gPOI | a q Rev.7/ Amend.1 -
pecimen Fayloa 2021 Section 38.3
400kg
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
_ 2 Giéi han dinh luwgng
Tén sdn pham, ‘
A ) . i ) N (néu c6)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT i . Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
UN
g Pin lithium | Thir ngan mach ngoai ST/SG/AC.10/11/
' (khéng bao | External short circuit test Rev.7/ Amend.1 -
gom cell) — 2021 Section 38.3
Lithium UN
9 battery (not | Thur qua sac ST/SG/AC.10/11/
' include cell) | Overcharge test Rev.7/ Amend.1 -
2021 Section 38.3
(7=50)Hz 1 yNECE Regulation
10 Tht rung Gia toc }OI\I;I nhat | No.100 Revision 2 —
' Vibration test (sine)/ Max 2013
acceleration
(Sine)10 m/s? Annex 8A
UNECE Regulation
Thir sdc nhiét va vong doi . No.100 Revision 2 -
1L Thermal shock and cycling test (-40~60) °C 2013
Annex 8B
Tai trong toi da/
Specimen Payload:
1,500 kg UNECE Regulation
12 Tht sdc co hoc b0 rong xung sdc/ No0.100 Revision 2 -
| Pin Lithium — | Mechanical shock test Shock Duration 2013
Pack pin Tlme’: 80 —120msS Annex 8C
Lithium Gia toc toi da/ Max.
battery - Pack Acceleration: 289
UNECE Regulation
o Luc nén/ Crush .
13 Thur tinh toan ven co hoc force: No0.100 Revision 2 -
' Mechanical integrity test .
grity (100~105) kN 2013
Annex 8D
Thic khé nine chdne ch UNECE Regulation
14. 11 K8 NANS GIONgE Chay N0.100 Revision 2 -
Fire resistance test
2013 Annex 8E
bién tré ngoai/
External resistance | UNECE Regulation
15 Thir bao vé ngén mach ngoai (5~100) mQ No0.100 Revision 2 -
' External short circuit protection Dong dién 16n nhat/ 2013
Max. Operating Annex 8F
Current 15000 A
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
_ 2 Giéi han dinh luwgng
Tén sdn pham, ‘
o . R . 3 2 (néu c6)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT ) o Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
UNECE Regulation
Thir bao v¢ sac qua ngudng No0.100 Revision 2 -
16. .
Overcharge protection test 2013
Annex 8G
UNECE Regulation
17 Thir bao v¢ khi qua xa No0.100 Revision 2 -
' Over-discharge protection test 2013
Annex 8H
UNECE Regulation
Thir bao v¢ khi qua nhiét . No0.100 Revision 2 -
18. . bén/ To 55°C
Over temperature protection Test 2013
Annex 8l
19 Thtr sac qua ngudng ANSI/CAN/UL/ULC
' Overcharge test 2580:2022
Pin Lithium - Dién tlr" ngoa/
Pack pin o xternal resistance
20 Lithium Thir ngan mach (5-100) mQ | ANSI/CAN/UL/ULC
| battery - Pack | Short circuit test Dong dién 16n nhat/ 2580:2022
Max. Operating
Current 15000 A
21 Thir bao vé khi qua xa ANSI/CAN/UL/ULC
' Over-discharge protection test 2580:2022
27 Thir sac khong can bang ANSI/CAN/UL/ULC
' Imbalance charging test 2580:2022
Thir kha nang chiu dung dién ap £ ANSI/CAN/UL/ULC
23, Dielectric voltage withstand test Ben/To 1500 A 2580:2022
Thir dién tré cach dién £ o ANSI/CAN/UL/ULC
24, Isolation resistance test Bén/To 55°C 2580:2022
Thir kiém tra tinh lién tuc £ ANSI/CAN/UL/ULC
25, Continuity test Ben/To 1500 A 2580:2022
Thtr hé thong lam mat khong hoat do
2 . T ¢ fong I'“.lm /H;]a Olng b‘?f‘_ e tossec | ANSUCANAULIULC
: ailure of cooling/thermal stability en 580:2022
system test
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
_ 2 Giéi han dinh luwgng
Tén sdn pham, ‘
o . R . 3 2 (néu c6)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT ) o Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
Tan s6/ Frequency
Thi &6 bin khi run (A0-10)Hz | ANsicANULIULS
21. Vibrat(i)oneendur;c% test o tO'C o N | 25802022 and va
16n nhat/ SAE J2380:2013
Max.acceleration
random: 1.9g rms
Thr tha roi z ANSI/CAN/UL/ULC
28. Drop test Bén/To 1m 2580:2022
Luc nén/ Crush
29 Thir dé nén pin. force: 100 kN ANSI/CAN/UL/ULC
' Crush test Tbc do/ Speed : 2580:2022
(5~ 75) mm/sec
This shun mede mudi Thé tich budng/ | ANSI/CAN/UL/ULC
30. Salt f - Useful capacity | 2580:2022 and/ va
pray 17.5m? IEC 60068-2-52:2017
31 Thir lan truyén nhiét trong battery pack ANSI/CAN/UL/ULC
Pin Lithium — Single cell failure design tolerance test 2580:2022
32 Pack pin Tht nhiét d6 ANSI/CAN/UL/ULC
' Lithium Temperature test 2580:2022
battery - Pack | 7y nang lugng va dung lugng & nhiét
33. do va cutng do phong dién khdc nhau (-70 ~ 150) °C ISO 12405-4:2018
Energy and capacity at different
temperatures and discharge rates test
Gia tdc 16n nhat/
24 Thir séc co hoc Max. Acceleration | 1SO 19453-6:2020
' Mechanical shock test 196.2 m/s? Category 3
Half-sine
IP6KX
Kich thuéc trong
Thtr kha ning chéng bui ta/ Internal
35, KR Tang chong but u e 1SO 20653:2013
Dust protection test dimension:
4000x3000x2000
mm(WxDxH)
Thir kha nang chéng nudc khi phun IPX9K
36. nude 1am sach véi ap suit cao Thé tich to/ Useful 1ISO 20653:2013
High pressure/steam jet cleaning test volume: 74250L
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DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
_ 2 Giéi han dinh luwgng
Tén sdn pham, ‘
o . R . 3 2 (néu c6)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT ) o Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
IPX7
Kich thudc trong
Thir ngam t yc (IPX7 tu/ Internal
37, r ngam trong nude (IPX7) o ISO 20653:2013
IPX7 test dimension
3500x2500%1500
mm (WxDxH)
Tan sb/ Frequency
(7 ~ 50) Hz UNECE Regulation
28 Thir rung Gia téc 16n nhit | No0.100 Revision 3 —
' Vibration test (sine)/ Max 2021
acceleration Annex 9A
(Sine)10 m/s2
UNECE Regulation
29 Thir sdc nhiét va vong doi T/ From No.100 Revision 3 —
' o Thermal shock and cycling test (-40 ~ 60) °C 2021
Pin thhlgm - Annex 9B
Pack pin . Z.
Lithium Tai trong toi da/
battery - Pack Specimen Payload:
. }’500 kg 5o/ UNECE Regulation
40 Thir séc co hoc ;)hrorligsungt-soc No0.100 Revision 3 —
' Mechanical shock test T OC_ ggjral';g 2021
ime: (80 ~ ) Annex 9C
mS
Gia toc t6i da/ Max.
Acceleration: 28g
] UNECE Regulation
o . Luc nén/ Crush =
Thir tinh toan ven co hoc No0.100 Revision 3 —
41. . . force:
Mechanical integrity test 2021
(100~105) kN
Annex 9D
UNECE Regulation
1 Thir kha nang chéng chay No.100 Revision 3 —
' Fire resistance test 2021
Annex 9E
AFL 01/12 Lén ban hanh/Issued No: 3.00  Soét xét/ngay/ Revised/dated: ~ Trang/Page: 10/11




DANH MUC PHEP THU PUQC CONG NHAN
LIST OF ACCREDITED TESTS

VILAS 1447
_ 2 Giéi han dinh luwgng
Tén sdn pham, ‘
o . R . 3 2 (néu c6)/ Pham vi do i 3
vat liéu duge thi/ Tén phép thir cu the/ Phwong phap tha/
TT ) o Limit of quantitation
Materials or The name of specific tests . Test method
(if any)/range of
product tested
measurement
bién tro ngoai/
External resistance | UNECE Regulation
13 Thir bao vé ngén mach ngoai 5~100mQ No0.100 Revision 3 —
' External short circuit protection test Dong dién 16n nhat/ 2021
Max. Operating Annex 9F
Current 15000A
UNECE Regulation
44 Thir bao v¢ sac qua ngudng No0.100 Revision 3 —
' Overcharge protection test 2021
Pin Lithium — Annex 9G
Pack pin UNECE Regulation
45 Lithium Thtr bao v¢ khi quéa xa No0.100 Revision 3 —
" | battery - Pack | over-discharge protection test 2021
Annex 9H
UNECE Regulation
Thir bao vé khi qua nhiét P No0.100 Revision 3 —
46. ) bén/ To 55°C
Over temperature protection test 2021
Annex 9l
UNECE Regulation
47 Thir bao vé qua dong No0.100 Revision 3 —
' Over — current protection test 2021
Annex 9]
Ghi chu/Note:

IEC: International Electrotechnical Commission

ISO: International Organization for Standardization
ANSI/CAN/UL/ULC: Joint Canada-United States National Standard
UNECE: United Nations Economic Commission for Europe
ST/SG/AC.10/11: Recommendations on the Transport of Dangerous
GBI/T: Chinese standard
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