NATIONAL AUTOMOTIVE TEST TRACKS
[Under NATIONAL AUTOMOTIVE BOARD (Ministry of Heavy Industries), Govt. of India]

Dated: 15-09-2023

‘N‘T’O‘B-Li‘s'oozﬁ '
TEST REPORT
l NAME AND ADDRESS OF M/s Redon Lithium Industries LLP .
1.0 THE CUSTOMER Ground Floor, Plot No. 91, Sompura Industrial Area, 1% Stage,
Dobbaspet, Karnataka 562111
RANE ANG ADDEESS OF THE M/s Redon Lithium Industries LLP .
1.1 MANUFACTURER Ground Floor, Plot No. 91, Sompura Industrial Area, 1% Stage,
Dobbaspet, Karnataka 562111
2.0 | TESTING REFERENCE LETTER No. REDON/NATRAX/CMVR/AIS156/REDYR51100L/1, 21.07.2023
3.0 DESCRIPTION OF DEVICE UNDER TEST (DUT): | '
S.No Particulars Description =
i | DUT NAME REESS (Battery Pack)
ii Trade Mark Redon Lithium Industries LLP
iii Battery Type Lithium-ion (Prismatic)
iv Battery Pack Capacity (Ah) 100 Ah
v Operating Voltage 40V ~ 58.4V
Vi Rated Voltage 51.2V
vii | Battery Pack Id/Model REDYR51100L
viii | Battery Dimensions (I*b™*h) 417mm X314mm X 295mm
ix | Battery Weight In (Kg) | 52.5Kg
X Battery Module Drawing no. RESALO018
Xi Battery Pack Sr. no. RED2370202 .
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Cell

4 | Description
i : Cell Manufacture Name Jiangsu Highs-tar Battery
| | Manufacturing Co., Ltd.
i | Cell Chemistry, Form Factor | Lithium - ion Rechargeable Cell,
| & Dimensions Prismatic, IFpP40130220-100
iii | Cell Voltage & Capacity 3.2V, 100AH B
iv | Cell Model No. IFpP40130220-100 I
| v | Cell Batch Code No. IFpP41/131/221
vi | Configuration of cells 16S1P
| vii | Cell Type Prismatic
| viii | Cell certification report/Date | IEC/22121204- 03/01/2023 |
- - ==
Lithium-ion Rechargeable Cell
CELL IFPP40130220-100
| PHOTO presdir 1 |
|
5 BMS Description -
| | BMS Make WEBBER ELECTROCORP PRIVATE LIMITED
li | BMS Model/ ID No. WBMS-SW 16S 80A
lii | BMS Software version/ Hardware version | v18.3.23.1/v3.1.2.3
iv | BMS Communication Protocol CAN, RS485
v | BMS EMC Test Report (referred) CTOMSO0662, 11.09.2023
| — — = ey T )
BMS
PHOTO
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(AATRAX

6 7 Battery Charger | Déscriptfan )

i Charger Sr. no. 230630003

ii Charger (External/On Board) External

iii Charger Make / Model| RAPIDTRON ELECTRONIKA /RE3AC4815 1

iv Trade Name of Charger EV-BATTERY CHARGER B -
v Charger Type Fxternal Charger

CHARGER
PHOTO

€000€90€2 |
(TR ARIATEAR ALY

Sample Receipt date | 17-07-2023

Condition of Sérﬁp[e Good (No physical damagé obrsé'rv‘éidr)iu
9 | Test Objective To validate the safety requirements with respect to the Rechargeable
Electrical Energy Storage System (REESS) of L category vehicle as per the
requirements of AIS-156(Part 1) 2022 amendment 3 Phase 2.

10 | Functional Functional verification done and REESS was found satisfactory

Verification
11 } Test Method Test method referred from AlS-156(Part 1) 2022 amendment 3 Phase 2.
12 | Test béécfiption and | Please refer the ANNEXURE-1 of this report

' date of Performance
13 | Conclusion ' The REESS specified in Sr. No. 3.0 of_t_hlstest_report met all the test
requirements when tested as per AIS-156(Part 1I) 2022 amendment 3

Phase 2 as mentioned in Annexure-1 of this report.

14 | Test Results Please refer the test requirements and results in ANNEXURE-I of this report
15 | Test Location EV Test Lab, NATRAX

16 Any Deviation or Exclusion from Test Method: NO

17 | Total No. of Pages ’ 27 (Report with Annexures) + 2 (Drawings) i
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| Dated: 15-09-2023

ANNEXURE-1

1.0 TEST REQUIREMENTS AND RESULTS:

1.1

Vibration Test
Reference Standard: AIS 156(Part 11)-2022 (A3P2)

1.1.1 | Procedure

Particulars

Parameter During Test

Test Component

REESS Subsystem (Battery Pack)

Ambient temperature (20 + 10°C) 26°C

Test Component SOC (>50%) 85 %
" Protection Devices of DUT Fuse
g Test Axis Z-Axis (Vertical Axis)
S. Test Component Weight 52.5 Kg
:'-,) ~Frequency Type Sinusoidal = =
g_ Freguency Sweep 7 Hz to 200 Hz to 7 Hz Frequency [Hz] 7-18
5 Frequency [Hz] Acceleration [m/s2]
< 7-18 10
= For Weight 12Kg or More 18- Gradually increased from 10 to 20
< approximately
= 25
= 25 - 200 20
&EU Frequency Sweep Time 15 Mir}j,:lt:es

Total Frequency Sweep 12

Test Duration 3 Hours

Observation duration after Standard Cycle| 1 Hour

Test Start Date ' 21.07.2023

Test End Date 21.07.2023

1.2 Test Result

Requirement

Observations

(a) Electrolyte leakage
(b) Rupture c) Fire (d) Explosion

During the test, there shall be no evidence of

No Electrolyte leakage, rhgﬂrupture, no fire |
and no explosion.

Standard cycle '

Standard cycle was feasible after test.

The isolation resistance measured after
test :

Isolation resistance was found greater than |
1000/ Volt.

the
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ANNEXURE-1

1.1.3

Vibration Test Setup (Photo)

Report time: Jul-21-2023 15:49:18
Test name: Battery Vibration Test Neuron
Test status: Test Stopped (Schedule Finished)

Testing time

Remaining Time: 00:00:00

Run Start Time: Jul-21-2023 12:46:13
Test parameters

Current Frequency:7.000 Hz

Signal Plot Points: 2048

Control Composite

Test Report

Data measured at: Jul-21-2023 15:39:47
Test type: VCS (SweptSine)
Run folder: Z-DIRECTION SHOK44 Jul 21, 2023 12-46-11

Total elapsed time: 03:00:11

Sweeping Rate: 0.64487 Oct/Min
Sweep Type: Logarithmic

Full level elapsed time: 03:00:00

Sweep Number: 24

204652 m/s”" @ 5238 Hx

Target
Target Peak (Full Level): 10.0000

mis®
Max Peak (Full Level): 20.0000 m/s" @ 25.03 Hz
mis*
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ANNEXURE-1
13 Mechanical Shock
) Reference Standard: AlS 156(Part 11)-2022 (A3P2)
1.3 Procedure
Particulars Parameter During Test
Test Component REESS Subsystem (Battery Pack)
. Arr:b|ent temperature (20 = 26 °C
o 10°C) _
Q] Test Component SOC (>50%) 90 %
;-f Protection Devices of DUT Fuse
N _ X-Axis (Linear Axis), Y-Axis (Lateral Axis} and Z-Axis
g Test Axis . .
= (Vertical Axis)
";i_z Test Component Weight 52.5Kg
é Frequency Type Half-Sine
<ZE Peak Acceleration 500 m/s’
= Pulse Duration 11 milliseconds =
w Total Shock 18 (3 shocks in the positive direction followed by 3 shocks
g in the negative direction in all 3 axis)
A Observation duration after 1 Hour
Standard Cycle
Test Start Date = 26087.2023
Test End Date 26.07.2023
1.3:2 Test Result
Requirement = Observations
During the test, there shall be no evidence No Electrolyte leakage, no rupture, no fire
of: and no explosion.

(a) Electrolyte leakage,
(b) Rupture, c) Fire, (d) Explosion

Standard cycle . Standard cycle was feasible after test.
The isolation resistance measured after the Isolation resistance was found greater than
test. = 100Q/Volt.
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ANNEXURE-1

1.3:3

Mechanical Shock Test Setup (Photo) |

(Tarang Pneumatic Shock Test Machine) |

WAVE FORM REPORT

TARANG" TSC-1001 Test Report File

Shock Test Number: 3 .
Time: 2:27:08 PM f
Date: 7/26/2023 i
Test operator: REDON 51V100AH
Channel Number: 2 a9-
Accelerometer Sensitivity (mVv/g): 10.450 e
Accelerometer S No: LW225606
as- |
a87.5-
Obsarvation 2 g o
2
B 8ss-
£ s |
g i
B5.5- 1
85—
Bs.5-
Selected Test o
Peak (g): 89.76
Pulse Duration (ms): -19.90 835~
Filter Cut Off (Hz): 100 a3-
e 1 2 3 4 5 € 7 B8 9 10 11 12 13 14 15 16 17 18 19 20
Time (ms)
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ANNEXURE-1

Thermal Shock & Cycling Test

o1 Reference Standard: AlS 156(Part 11)-2022 (A3P2)
2011 Procedure
Particulars ' Parameter During Test
Test Component REESS Subsystem (Battery Pack)
i Ambient temperature (20 + 10°C) 27°C
2 Test Component SOC (>50%) 80 %
S__ Protection Devices of DUT Fuse
o~ Positive Set Temperature 60 °C B
8_ Positive Temperature Duration 6 Hours
g Time taken to reach Negative Set oy i
. Temperature
f:t Negative Set Temperature -40°C
= Negative Temperature Duration | 6 Hours
= Time taken to reach Positive Set | 20 Minutes
%_ Temperature B
E No of Cycles 5
7 Storage Time 24 Hours after test
Test Start Date 20.07.2023
Test End Date 26.07.2023

2.1.2

Test Result

Requirement

Observations

During the test, there shall be no evidence
of:

(a) Electrolyte leakage

(b) Rupture c) Fire (d) Explosion

No Electrolyte leakage, no rupture, no fire
and no explosion.

Standard cycle

Standard cycle was feasible after test.

The isolation resistance measured after the
test.

Isolation resistance was found greater than
1000/Volt.
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ANNEXURE-1

gis Thermal Shock & Cycling Test Setup (Photo)
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ANNEXURE-1
o Fire Resistance Test
Reference Standard: AIS 156(Part 11)-2022 (A3P2)
311 Procedure
General Parameter
Particulars Parameter During Test
Test Component . REESS Subsystem (Battery Pack)
Ambient temperature (> 0°C) 272
Test Component SOC (>50%) 90 %
Protection Devices of DUT Fuse
Fuel Temperature Less than 20°C
Test Fixture Parameter )
Particulars Parameters Duri'r'\'g Test
S Grating Table steel rods diameter (Equl.) 6-10 mm
& Distance between Grating Table steel rods 4—6Cm
2 Fuel Petrol -
g Fuel Pan Dimension L- 230 mm, B- 230 mm, H- 80 mm
:@ Fuel Level from Pan Top = _ <8cm
E(E‘ Distance between Fuel Level and DUT 50 cm
= Fixed Component Fuel Pan
= Movable Component DUT Fixture
a Screen Height from Fuel Level 3cm
2 Length and Width of the screen 2 to 4 cm smaller than Pan
= Screen Material (Brick) SK 30
& Test Lab Ventilation Yes (Indoor with Ventilation)
Test Parameter
Particulars Parameter During Test
Fuel Pan distance from DUT - 3m
Pre-Heating Duration (Phase-A) 60 s
Duration of DUT direct Exposure to Flame (Phase-B) | 70's
Duration of DUT direct Exposure to Flame (Phase-C) | 60s
Observation Time : 3 Hours
Test End Date | | 01.08.2023
Test End Date ‘ 01.08.2023
Remarks: Refer page 25 of 25 for Disclaimer Format no. NATRAX/TB/L/2023/01
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3.1.2 | TestResult - -
Requirement Observation
No explosion at end of test.

No explosion observed.

3.1.3 | Test Setup
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ANNEXURE-1
PROTECTION VARIFICATION

External Sh"c_th Circuit Protection

Reference Standard: AIS 156(Part 11)-2022 (A3P2)

41.1

Procedure

Sample ID: NATRAX/TB/23-24/22-05

Particulars

Parameters During Test

Test Component

REESS Subsystem (Battery Pack)

Battery Management System Available
Ambient temperature (20 £ 10°C) 26°C
Test Component SOC (>50%) 100 %
Protection Devices of DUT Fuse

| DUT Condition Active Mode
Test Component Weight 52.5Kg
Connector resistance : <5mQ

Test Stopped when

REESS's operated and interrupted thé___short circuit.

Observation duration after Standard
Cycle

1 Hour

Test Start Date

29.07.2023

Test End Date

=19.07.20%
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4.1.2 Test Result
| Requirement @ [ Observations
During the test, there shall be no evidence ‘
of: | No Electrolyte leakage, no rupture, no
(a) Electrolyte leakage fire and no explosion.

(b) Rupture c) Fire (d) Explosion

REESS's operated and interrupted the
short circuit as soon as the current
crossed the upper limit set in the
Battery Management System

External Short Circuit Protection

Standard cycle Standard cycle was feasible after test.
The tested battery was kept in observation —
Normal Functionality was observed.
for 1 hour A
The isolation resistance measured after the Isolation resistance was found greater
test. than 1000/Volt.
4.1.3 ! Test Setup
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ANNEXURE-1
43 Over-Charge Protection
' Reference Standard: AIS 156(Part 11)-2022 (A3P2)
4.2.1 Procedure
Particulars Parameter During Test
Test Component REESS Subsystem (Battery Pack)
8‘ Battery Management System Available
S | Ambient temperature (20 + 10°C) 26 °C
=25 Protection Devices of DUT Fuse
o Q DUT Condition Active Mode
iy Sag g -
£ = Charging Current 33A
O ; : 2
v The charging continued until the tested-device
< Test Stopped when . - o -
= 0 7 (automatically) interrupts or limits the charging.
<ZE Observation Period 1 Hour
Test Start Date 25.07.2023
Test End Date 25.07.2023
4.2.2 Test Result =
Requirement Observations

During the test, there shall be
no evidence of:

(a) Electrolyte leakage

(b) Rupture ¢} Fire (d) Explosion

No Electrolyte leakage, no rupture, no fire and no

explosion.

Over-charge Protection

Automatic Interruption

Standard cycle

Standard cycle was feasible after test.

The tested battery was kept in
observation for 1 hou_lj_

Normal Functionality was observed.

The isolation resistance measured
after the test. '

Isolation resistance was found greater than
100Q/Volt.
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4.2.3 Test Setup
> A B AT ST an S O, I 1 i i I K I L RS, T e, T BN 7

1 |Test Name: Over Charge Propagation Redon 51v100Ah, 54

2 |Test Date: 25-07-23 12:58
T'Bﬁératqrj B f«gnﬂf et |
4 |Program Nam CHARGE

5 |Program Description: )

6 |Program Datz C:\VisuaLCN\Programs\NATRAX.mdb
E cae e NIV VI
_8 |Module DesciLCV 100-80

9 |Address: Port: 1, Sys Controller: 3 Circuit: 7
Ehﬁgme; Pori: 1, Ctrl3,Ad(ir7 o
= . L. & [ . -
12 |Exclude Total TiStep  Step Tir Current, s Voltage, V Power, W Constan Interna Amp-HcWatt-H L
.13 |No 0:00:01 1 0:00:01 33 53.49 1764 o 0 0 0.4
14 |No 0:00:02 1 0:00:02 33 53.55 1767 0 o 001
15 |No 1 0:00:03  32.99 53.6 0 0 o0.02
.16 |No 1/0:00:04 33 53.65 o o
17 |No 1 0:00:05 33 53.69 0 o
_18 |No 1 0:00:06 33 S373 0 0
.19 |No 10:00:07 33  53.76 0 0
20 [No 1 0:00:08 33 53.79 0 0
_21 |No 1 0:00:09 33 53.82 o o
22 |No 10:00:10 33 53.85 o o
%Jﬂg 1 1:51:49 33 56.66 o 0]
6722|No 1/1:59:50 33|  56.67 o o
6723|No 1 1:51:51 33 56.68 o o
6724/ No 1 1:51:52 33 56.7 o "
@NO 1 1:51;53 ) 33 56.71! (8] 79
6726/ No ~11:51:53 0.01 81.21 o o
6727| . S
6728 | Notes: _5.50,MDB 11.88 o
6729
M 4 » » | Over_Charge_Propagation_Redon_5 o v
Remarks: Refer page 25 of 25 for Disclaimer Format no. NATRAX/TB/L/2023/01
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ANNEXURE-1
43 Over-Discharge Protection
Reference Standard: AIS 156(Part 11)-2022 (A3P2)
43.1 Procedure
Particulars Parameter During Test
Test Component REESS Subsystem (Battery Pack)
Z_?' Battery Management System Available
E’i Ambient temperature (20 + 10°C) 28°C
g = Protection Devices of DUT Fuse
s ™ | DUT Condition Active Mode
8 E Discharging Current 50 A :
== = -
"z Test Stopped when The discharging continued un.til the tested-device
- (automatically) interrupts or limits the discharging.
% Observation Period 1 Hour :
Test Start Date 29.07.2023
Test End Date | 29.07.2023
4.3.2 Test Result _
Requirement E Observations
During the test, there shall be no evidence
of: No Electrolyte leakage, no rupture, no
(a) Electrolyte leakage fire and no explosion.
(b) Rupture c) Fire (d) Explosion
Over-discharge Protection Interrupted the discharging current.
Standard cycle ' Standard cycle was feasible after test.
The te.s-ted battery was kept in observation L W ————
for 1 hour : N
The isolation resistance measured after the Isolation resistance was found greater
test. than 100Q/Volt.
Remarks: Refer page 25 of 25 for Disclaimer Format no. NATRAX/TB/L/2023/01
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Program Dat C:\Visual CN\Programs\NATRAX.mdb
Module Typeyd
Module Desc LCV100-80

Address:  Port: 1, Sys Controller: 3 Circuit: 7
|Name: Port 1, Ctrl Device ID:

Mg'«: 0o w|m|m|n WIS

DlExclude  [Total Time, Cycle

|[N]T [0 [B-Li [$]0026 | Dated:15-09-2023
|
33 ‘ Test Setup
T A - R N 22 Y S RO SIS VS I e [ L R Y R e ) BT IR e
Test Name: Over Discharge Redon 51V100ah i
Test Date: 29-07-23 16:29
Operator ID: Admin I -
Program Nar Dis-charge o
Program Description: =

Current, A Vo&age; \;F;_qwer,\;\f éonsrtﬁaltf Intema!iArﬁp—l-!gpg'Watt_—!:Ipul

13 No 1 50 4371 2185 087 0 0.01  -0.4
14 [No I 436 2179 08 0 002 -1
15|No 1 435 2175 0.87 o 003 -16
_16|No 1 4342 2171 0.87 0o 005 22
17 [No 1 4334 2166  0.87 0 006 -28
18 [No 1] 4326  -2163  0.87 0 007 -34
19 |No 1] 4319  -2150  0.86 o 005 -4
120 |No 1 4312 2156  0.86 0 01 -46
21 |No ) 1 43.05 2152 0.86 0 012 52
22 |No 1 42.00 2149 0.86 0 013 58
23 No 1] 4292 2146 0.86 0o 014 64
24 |No 4 42.86 2143 0.86 0o -016 7
47 No 1 41.61  -2080  0.83 0  -048 -205
48 |No ( i 41.56  -2078  0.83 0o 049 211
_49 |No _ 0:00:37.0 1 415 -2075 083 0o 051 217
50 |No £ 0:00:38.0 1 4145 2072 083 0o 052 -222
51 |No ~ 0:00:39. 1 S0 4139 -2069  0.83 0 053 -228
152 |No 0:00:40.0 1 0 -11.64 0 25 0 053 -228
53 [No 9:00:41.0 A4 779 —948 0 25 0] -0.53_ -2.2_.3

Mo NM[ 6ver=Discharge_ﬁedon_51V1665h;_ Voo Vo
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ANNEXURE-1
44 Over-Temperature Protection
' Reference Standard: AIS 156(Part 11)-2022 (A3P2)
441 | Procedure
Particulars Parameter During Test
Test Component REESS Subsystem (Battery Pack)
5 Temperature Sensor On Board
% Battery Management System Available
%‘“ Protection Devices of DUT Fuse
iﬁ Chamber Temperature | 60°C
i o DUT Condition . Active Mode
; = .
= Charging Current 33 A
?c_t Discharging Current 50A
% Battery inhibits andfor limits the charge and/or
~ discharge to prevent the temperature increase-
)
a | T
B | Test Stopped when (Auto Cut-off)
(il
£
(49}
w

Observation Period | 1 Hour
Test Start Date 27852023
Test End Date 27.07.2023

I 4.4.2 Test Result _ : T
Requirement Observations ]
' During the test, there shall be
no evidence of: No Electrolyte leakage, no rupture, no fire
(a) Electrolyte leakage and no explosion.

(b) Rupture c) Fire (d) Explasion

Inhibited and limits the charge to prevent
Over-temperature Protection the temperature increase, when battery
temperature reached 54.24°C.

The isolation resistance measured after Isolation resistance was found greater
the test. _ than 100Q/Volt.
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ANNEXURE-1

4.5 Thermal Propagation
Reference Standard: AIS 156(Part 11)-2022 (A3P2)

4.5.1 | Procedure

Particulars Parameter During Test

Test Component REESS Subsystem (Battery Pack)

Battery Manaéement System | Operational

Potation devices SOC Not App.l_i;:'éTaﬂew -

Test Component SOC 100 %

Trigger Method Over Charge

Initiation cell temperature 22°C

Maximum temperature (define by the .

manufacturer) BUC

DUT Condition OK

Thermal runaway condition

(i) The measured voltage of the initiation
cell drops:

(i) The measured temperature exceeds [the
maximum operating temperature defined| Thermal runaway not detected.
by the manufacturer] Only condition (i) and {ii) wear met.

(iii) dT/dt= [1°C/s] of the measured

temperature.

Sample ID: NATRAX/TB/23-24/22-05

Thermal runaway can be judged when:
(a) Both (i) and (iii) are detected: or
(b) Both (ii) and (iii) are detected

Test Stopped when Auto cut-off and Voltage exceeded 200%
Test Start Date 27.07.2023
Test End Date = 27.07.2023
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| 452 Test Result

T Requirement Observations |
During the test, there shall be

‘ no evidence of: No fire, No explosion abserved during

! (a) Fire. test.

} B (b) Explosion. -

| 463 Test Setup
L S

i AR AR 1o e A SR L= I LS TR 2 E TR I »~E { 2R B I L2 fhan B I bl |
3 Test Name: Tharmal propagation Redon S1wv100
=2 Test Date: Z7-0O7-23 14:5S1
= Operator 1ID: Admin
- Program Nan 3.7V 1640
= Program Description:
& |Frogram Dat C\VisualCNA\Programs\NAT RAX. mdb
o Module Type yd
= Module Desc LOCV 100-80
= Address: Port: 1, Sys Controller: 3 Circuit: 4
Port 1, Curl 2, Addr a |
Toral Time, Current voltage Power, Constai interna Amp-He VWatt-H Temper Unassig
0:00:01.0 so —Zz. oo 149 o o O.01 o 27 o
| ©0:00:02.0 so -z.o8 149 o (=] o.o=2 o 26.9 o
| 0:00:03.0 so -z o5 149 o o o.o3 o.1 27 o
| 0:00:04.0 s0 —z.os 149 (=] o o.0S o.a1 27 o
| ©: O = .0 S50 -z 97 1as o o o.0G o.1 27 o
O: O S0 so -z o7 1as o o o.o= .2 27 o
0:00:07.0 so —z. o7 1a8 o o O.09 o.2 27 o
0:00:08.0 S0 -z, o7 1as o o o.1 o.3 27 o
0:00:09.0 ac. o9 -z o7 1as o (=] o.12 o.=2 27 o
©0:00:10.0 so —2. 06 1A o o o.13 [= =27 o
2:16:39.1 S50 .83 391 o o 113.9 a36.5 2.5 (=]
Z:16:40.1 so .87 2o o (=] 113.9 a436.6 73.6 o
2:16:41.1 ac.99 .o oS o o 1139 A36.7 3.7 o
Z:16:42._1 S0 .95 397 o o 113.9 a3c.8 FE.a o
Z:as:a43.2 so 7.oo zo0o0 o o 113.9 azz 7a.o o
Z2:16:449.1 S50 s8.03 401 o o 113.9 a37.31 7a (=]
Z:16:45.1 S0 8.07 ao=3 o o 114 a437.2 Ta.z o
Z:16:46.1 s50 s.1131 [a05 o =] 1149 az7.3 7a.s o
2:16:47.1 S50 8215 a0z o] o 11 437.4 7S.3 o
T = T T X P e B i % LY
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4.6 TEST REQIRMENTS AND RESULTS:

L

ANNEXURE-1
Water Ingress Protection Test

IPX7
Reference Standard: IEC 60529 AlS-156 A3 P2

Sample ID: NATRAX/TB/23-24/22-5

Procedure

REESS with 100% SOC shall be tested:-

2 The lowest point of enclosures with a height less than 850 mm is located 1000 mm
—— below the surface of water.

‘! The highest point enclosures with a height equal to or greater than 850 mm is
located 150 mm below the surface of the water

| Test Date:-22-07-2023

Test duration: - 30 min
Acceptance Criteria: - There shall be no fire or explosion during testing of REESS.

Test Result: - At the end of the test, no fire and no explosion was observed from tested

| device.
4.6.1 Test Setup
—
|
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ANNEXURE-1
_Sr.N Cl.No. | Verification/Test Name ‘ Date ‘ Observation Result
5.0 Verifications:
BMS Shall be microprocessor/ ‘ Microcontroller ;
5.1 B.l.2.1 .07.2023 & lied
microcontroller-based circuit Ee ‘ Make: ST RS
52 | 6.1.2.3(a) BMS over charge protection 25.07.2023 | 56.71V Complied
5.3 | 6.1.2.3(b) | BMS over discharge protection | 29.07.2023 41.39V Complied
o T charge
54 | 6.1.2.3 (c) BMS over temperature 27.07.2023 e C Complied
’ T B o T discharge P
A = 60°C
5.5 | 6.1.2.3 (d) BMS over current protection 27.07.2023 Verified Complied
- 5.6 | 6.1.2.3(e) BMS Short circuit protection 01.08.2023 Verified ;_ Complied
5.7 6.1. 3(a) Charger voltage cut off 01.08.2023 58.2 V Complied
= Initial Current
58 | 6.1.3(b) Soft start function 01.08.2023 =054 Complied
' o e Set Current B
_ =19.3A
~charge functi et : ) .
59 | 613(q | rechargefunctiontodetect | 45553 Verified Complied
over discharge :
5.10.| 6.1.3(d) Input suppiggariatiogEuith 01.08.2023 Verified | Complied
battery pack |
511 | 6.1.3(f) Comgganication vermcationggy) o s 2023 Verified Complied
with battery pack
Annexure Verification of cell .
5.12 =3 29.07.2023 Verified C lied
8k-(3) charge/discharge eycle data Fald e omp Ie___
Annexure |  Verification of the cell to cell
13 ; 01.08. : C lied
4 8k-(7) spacing in battery pack 2023 B omplie
‘ Annexure | Verification of additional safety . .
5. 1 == .07.202 L lied
e 8k-(8) fuse/ circuit breaker 21D 3 Verffiea omplie
5 = ; B
515 Annexure Verlflcatl.on‘o tht? cells, BMS 59 67,3033 Verified Cotiiplic
8k-(9) charger w.r.t serial number
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ANNEXURE-1
Sr.N Cl. No. Verification/Test Name Date Observation Result
5.0 Verifications:
Annexure Protection against .
516 - 29072 BMS & lied
8k-(10) regenerative Uiehes omphe
BMS shall comply EMC
requirements as per AlS 004 Report no: ‘
517 61.2.2 Part 3 or AIS 004 Part 33 Rev 1 12.09.2023 CTOMS0662, | Complied
as applicable at ESA level(test 11.09.2023
report Verification) i
5.18 6.1.3(e) Earth leakage detection 25.07.2023 Verified | Complied
A ificati i :
519 nnexure | Verification of manufacturing 7 .07.2023 Verified Eomslisd
8k-(1) date on cell
Report no:
Annexure | Cell report Verification as per [EC/22121204- .
2 27.07.2023 & |
) IS 16893 = 03/01/2023 e
A Verificati ' ) .
591 nnexure erification of pressure release ST 8E2023 Verified Complied
8k-(4) vent
A I = =
597 nnexure Verification of temperature 27.07.2023 Verified Cattplied
8k-(5) sensor
P Verification of action ,
5.23 8k-(6) paralleling circuit in the 27.07.2023 Verified Complied
battery pack
. A
.k ;E?ﬁge | BMS data logging 27.07.2023 Verified | Complied
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Verification of Temperature Sensor
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Disclaimer:

This test report pertains only to the components/parts/ assemblies etc., actually tested at NATRAX in the
presented condition based on the documents / information produced / submitted by the customer. The issuance of
this test report alone does not indicate any measure of approval, certification, supervision, control of quality
surveillance by NATRAX of the product. No extract, abridgment or abstraction from this test report shall be
published or used to advertise the product without the written consent of the Centre Head/ Director, NATRAX, who
reserves the absolute right to agree or reject all or any of the details of any items of publicity for which consent
may be sought. NATRAX is in no way responsible for any misuse of copying of any design / type system in
connection with entire vehicle / components / parts and assemblies. Breach of any statutory provisions of Indian
laws of or laws of other countries, will be sole responsibility of the customer and NATRAX shall not be liable for
any claims for damages, made by the party, whatsoever. The customer shall alone be liable for the same and
undertakes to indemnify NATRAX in this regard. Further, NATRAX has the right to initiate cancellation / withdrawal
of the certificate / report issued, in case of any fraud, misrepresentation, when it surfaces and comes in the
knowledge of NATRAX. The appropriate local courts at Indore shall have the jurisdiction in respect of any dispute,
claim or liability arising out of this report.

1. NATRAX issues Test Reports/ Extensicn Reports/ Developmental Test Reports for Vehicles/ Components/
Parts/ Assemblies etc. based on the documents produced and/ or prototype/ vehicle (s} or sample (s)
submitted by the applicant and testing thereof.

2. NATRAX issues Test Reports/ Extension Reports/ Developmental Test Reports in compliance to Motor Vehicle
Act/ Central Motor Vehicle Rules and their provisions as amended from time to time or any other statutory
orders under which NATRAX is authorized. Other Rules/ Acts are outside the purwew/ Scope of the Test
Reports/ Extension Reports/ Developmental Test Repaorts.

3. Test (s) on prototype/ Vehicle (s) or Sample(s} is/are carries out on the basis of standard test procedures as
notified under specific rules/ requested by the applicant. Results of such tests are property of bearer Test
Reports/ Extension Reports/ Developmental Test Reports. These results cannot be disclosed unless
specifically ordered so by Government/ court etc.

4. Unless otherwise supported by a separate certificate, this Test Reports/ Extension Reports/ Developmental
Test Reports shall not be considered in isolation as valid Type approval for any vehicle.

5. NATRAX is not responsible for testing each Vehicles/ Components/ Parts/ Assemblies etc. for which Test
Reports/ Extension Reports/ Developmental Test Reports is/ are issued. Further NATRAX is not responsible
for ensuring manufacturing quality of the Vehicles/ Components/ Parts/ Assemblies etc. for which Test
Reports/ Extension Reports/ Developmental Test Reports is/ are issued.

6. NATRAX is in no way responsible for any misuse of copying of nay design/ Type/ System in connection with
entire Vehicles/ Components/ Parts/ Assemblies etc. covered under the Test Reports/ Extension Reports/
Developmental Test Reports is/ are issued.

7. Breach of any statutery provisions, of Indian Laws and Laws of any other countries, will be sole responsibility
of the bearer of the Test Reports/ Extension Reports/ Developmental Test Reports is/ are issued and NATRAX
shall not be liable for any claims or damages, whatsoever. The bearer shall alone be liable for the same and
shall undertake to indemnify NATRAX in this regard.

8. Further, NATRAX has the right, but not under obligation to initiate cancellation/ Withdrawal of the Test Reports/
Extension Reports/ Developmental Test Reports is/ are issued in case of any fraud, misrepresentation, when it
surfaces and comes in the knowledge of.
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