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UN38.3 # il &
UN 38.3 TEST REPORT
UN 38.3, Rev.6 (X TR EMEMNENT—REMIFET ) E=147 38.3 ¥ (ERERBANERTH
HiZE )
Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and Criteria",
Sixth revised edition , Part lll, 38.3"Lithium metal and lithium ion batteries"(UN 38.3).

#4% (Report)

i #5 5 (Reference No.) ........c.c..........:. 180801301 SHA-002
iR (Tested by) (+ signature)...........: Michael Zheng /MI'CW’ %
i 1% (Approved by) (+ signature) ......: Will Wang W.,:'L{ f,.)swa/
e B (Date of issue)....................: 2019-02-19
M2 (Contents) .......cccccvevevevenenennn.. 16 71 (pages)
P RLL = (Testing laboratory)
ZFRINAME) ..o LHERFEFEFARIRSS G IR A A
Intertek Testing Services Shanghai
HiHE(ADAIESS) ..oveececeneicerenceennt. HE TR LS 1198 5 86 S 1%
Building No.86, 1198 Qinzhou Road (North), 200233 Shanghai,
China
ik 55 (Testing location)................ [d L (Same as above)
& F* (Client)
K (NAME)..vovevvvevreeeveveeeeeeeen s DU FE AR LR 54T PR A 7
Hangzhou Narada Sales Co., Ltd.
Hihk (ADAress) coceevveeeeceeeeeeeveeeeeeeent WL HTM T PEIHI X SC 5 822 5 1 8 C Ji

C Wing, No.822 Wen'er West Road, Xihu District, Hangzhou,
Zhejiang, P.R.China

MRS (Test specification)

FrifE (Standard)........coceveeevceceeeee s ST/SG/AC.10/11/Rev.6, Part l1l, Subsection 38.3
MARFFE (Test procedure) ................ MR E (Testing)

WMFE# S (Procedure deviation)........: ANi&E ] (N/A)

AEFRAEMRJTE (Non-standard test  ANiEH (N/A)

MEthod) ..ol

H &5 BiHR (Test Report Form/blank test report)
WEBAR S (Test Report Form No). .: UN 38.3A

Zwi# (Test Report Form(s) LHERERERARRS B RAF
Originator)...........ccceeeecvvvveeeeeeeennnnnnns Intertek Testing Services Shanghai
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AT (Test item)
fiiik (Description)
ks (Trademark):

A5 (Model):

TR AR T b (Secondary (rechargeable) Li-ion battery)
Naracla’

Battery: 51.2NESP200

Cell: ICP36/130/240 (FE105A)

& A (Contact):

#li 7 (Manufacturer):

BB R A R A F
Hangzhou Narada Motive Power Science&Technology Co.,Ltd
WHLA BN TR X RBUETEIT KX LS 120 =

No.120 Hongda Road, Yuhang Economic Develpment Zone of Yuhang
District, Hangzhou, Zhejiang,P.R.China

TiiE# (Xiang Haifeng)

Hi% (Phone):

+86-15088766527

allen@narada.biz

i 45 (Email):
e S 4 (Rating(s)):

Battery: 51.2VDC, 200Ah, 10240Wh
Cell: 3.2V 100Ah 320Wh
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Ptr (Marking):
HL AR (Battery):

/Polarity: + Polarity: - \

» Secondary (Rechargable) Li-ion battery
» Battery Designation: 51.2NESP200 (161CP36/130/240-2)
» Data of Manufacture: dd mm yyyy

* Manufacture: Zhejiang Narada Power Source Co., Ltd.
» Rated Capacity: 200Ah, 10240Wh
* Nominal Voltage: 51.2VDC

S AR (Cell):
/ Polarity: + Polarity: - \

Secondary (Rechargable) Li-ion Cell
ICP36/130/240 (FE105A)
3.2VDC, 100Ah, 320Wh
Data of Manufacture: 2nd Match 2019
Batch number (W19B13)

KZhejiang Narada Power Source Co., Ltd./

Note: The manufacturing date is expressed as dd mm yyyy. For example, 15th January 2019.
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FEAHIR (S EAIESR (Particulars: test item vs. test requirements)

HL 2R (Type of Battery) ..oovvveeeeeeeeeeeeeeeeeeevevene, . A 7o B 7 itk (Rechargeable Li-ion Battery
module)

HL AR FR HLE (Nominal Voltage of battery) ............... 1 51.2V

Bt EE (Weight of battery).........ccccceeeervreceerrenee. : K% (Approx). 89kg

it FEE B E (Charge voltage of battery) ................. : 57.6V

Hth i A FEEE (Max. charge current of battery) ..: 200A

TEBIE (Cell MOGE) oo © ICP36/130/240 (FE105A)

SERS = (071 W 01417 o [P : 16 T & Ef 2 2R3 BE(each 16pcs in series and 2 cell
strings in parallel)

HLS PR PR 25 5 (Nominal capacity of cell).................... : 100Ah

HEBEE (Weightof cell) oo : 2300g

B RT (Size of cell) e 1 36"130"240mm (T*W*L)

HEith B K FTEE R (Maximum discharge current of ~ 100A

CII) ettt :

MR IEE (Test case verdicts)

PG ANTE ] (Test case does not apply to the test  N/A

ODJECT) .t :

PRSI & 25K (Test item does meet the P(ass)

FEQUIrEMENT) ..o :

VST R4 25K (Test item does not meet the F(ail)

FEQUIrEMENT) ..eeiiiiiiii it :

MR (Testing)

st 3 (Date of receipt of test item) ........c.cc.c........ : 2018-12-21

ik H ) (Date(s) of performance of test)................. : 2018-12-24 to 2019-02-11
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115 B (General remarks):
FEARAF BN S208 Z 1) P PRGN, AR & A BB S o
This test report shall not be reproduced except in full without the written approval of the testing laboratory.

AR s B S AL S A IR AT O

The test results presented in this report relate only to the item tested.

MG B 1€ £ T |EC Guide 115 BIASHAE % & .

Determination of the test conclusion is based on IEC Guide 115 in consideration of measurement
uncertainty.

AR AR N R

Throughout this report a point is used as the decimal separator.

PV ity 70 TOUA 3 Pl ) MR A 38.3.3 H T SE Al
The samples are executed necessary charging and discharging procedures according the Chapter 38.3.3
of this standard in the factory.

S AT e B R AL S 0 51.2NESP200, W#B%eAT 32 47 16 H 2 JFHLL:, st 5 )y ICP36/130/240
(FE105A)
The products covered by this report are Rechargeable Li-ion Battery Pack, model no. is 51.2NESP200. Cell

which equipped with each 16pcs in series and 2 cell strings in parallel, cel’'s model no. is ICP36/130/240
(FE105A).

WiRLER (Summary of testing):
IR GE B R LR R 75 & 45U ST/SG/AC.10/11/Rev.6, Part lll, Subsection 38.3

The results indicate that the specimen complies with standard ST/SG/AC.10/11/Rev.6, Part lll,
Subsection 38.3

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement
between Intertek and its Client. Intertek's responsibility and liability are limited to the terms and
conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in
accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to permit copying or distribution of this report and then only in
its entirety. Any use of the Intertek name or one of its marks for the sale or advertisement of the
tested material, product or service must first be approved in writing by Intertek. The observations
and test results in this report are relevant only to the sample tested. This report by itself does not
imply that the material, product, or service is or has ever been under an Intertek certification
program.

UN 38.3A
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WRZR (Summary of testing):

A% Tests performed (name of test and test

clause):
i ith (Battery):
I T =R
Test 1: Altitude simulation
56 T.2 I8R5
Test 2: Thermal Test
W T.3 IR
Test 3: Vibration

e T.4 il
Test 4: Shock

AL T.5 A0

Test 5: External short circuit
R T.7 LERE

Test 7: Overcharge

B (Cell):

5 T.6 Bk

Test 6: Crush (for cell)

B T.8 Sl

Test 8: Forced discharge (for cell)

38.3.4.1

38.3.4.2

38.3.4.3

38.3.4.4

38.3.4.5

38.3.4.7

38.3.4.6

38.3.4.8

s 5 (Testing location):
EEREREFARRESERAH

Intertek Testing Services Shanghai

[ g N AL g 1198 5 86 5%
Building N0.86, 1198 Qinzhou Road (North),
200233 Shanghai, China

UN 38.3A
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38.3.4.1 | I T.1 =N (Test 1: Altitude simulation) P
KAEE: < IR S o
Test pressure: =11.6kpa Ambient temperature (°C): 20£5°C
WA A] >6 hours

Test duration:

R

Requirement:

J IR AHET 0.1%. No mass loss: mass loss does not exceed 0.1%.
TiBiR, THR, LMk, TRZAELRE K. No leakage, no venting, no
disassembly, no rupture and no fire.
R 5 I HE AR /N TR I AT ISR 90%. After testing, voltage of fully charged
battery shall 290% voltage before test.

HREAETR
Data Record:
M AT Before test | MIi/5 After test Jit-—s
gLz || o g Bk | BeRd
o =] = %Lt\ S ‘mfﬂ
me | HS RS Lo I hma | me | Fme|w | E IR
Sample | Sample : : , Other
Model | o Status Weight | /& Weight | & Mass | Residual | g0
(9 OCV(v) (9 OCV(v) | Loss | OCV(%)
(%)
A
Y
1 iﬁ}—] iz 89045 53.643 89045 53.641 0 99.996 No
WH at
first
cycle, in
fully
2 charged 89100 53.062 89100 53.059 0 99.995 No
51.2NE state
SP200 25178
3 OGN | ggose | 53.643 | 88958 | 53.641 | 0 | 99.996 No
J& AR
after 25
cycles
4 fer;ldlng in 89002 53.946 89002 53.942 0 99.993 No
ully
charged

%7 Note: L-i3 Leakage; V-flE'< Venting; D-f#i{k Disassembly; R-#4%¢ Rupture; F-i2 -k Fire; No- i,

THER, TRk, THZM LR K. No leakage, No venting, No disassembly, No rupture, No fire.

UN 38.3A
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38.3.4.2 ‘ R T.2 HERY Test 2: Thermal Test P
WRIEEE 1 Test temperature 1 (°C): 72+2°C M3t (] 1 Test duration 1: =12 hours

] B I 1] Interval time: <30min

MRIEEE 2 Test temperature 2 (°C): | -40+2°C WA A 2 Test duration 2: 212 hours

I B sF 1) Interval time: <30min

IRIEIRE Ambient temperature (°C): | 20+5°C

#EH 10 k2 J5 After 10 times repeated test:

MR EE 3 Test temperature 3 (°C): 20+5°C Wit ] 3 Test duration 3: 24 hours

#%vE Remark: MRIERE 1 A1 2 X F K B R B2 B [ 2y 220 12 /NEF . 12 hours for large cell (>500g) and large
battery (>12kg) in procedure 1 & 2.

® JFEMAAHIT 0.1%. No mass loss: mass loss does not exceed 0.1%.
o Lzlw, THS, Lk, TTREALE K. No leakage, no venting, no
3k Requirement: disassembly, no rupture and no fire.
o KI5 HEEAR/NT HIEHTH RN 90%. After testing, voltage of fully charged
battery shall 290% voltage before test.
D E AR <
Data Record:
BE MK AT Before test | M) After test | i
Je o o Gebh | ERE gt om
S 5| HRIRE EE | FTEE| R | JFEE |, 5 = Gy
Model Samp | Sample Status | Weight | /& Weight | J& Loisss Residual | £y
le No (@ |ocvy) | (@ |OoovM) | (e (%)
1 N A 89045 53.641 | 83969 | 52.652 | 0.057 | 98.157 No
7L at first
2 cycle, in fully 89100 53.059 | 85001 | 51.718 | 0.046 | 97.472 No
51.9NES charged‘ state
P200 3 2547k | 88958 | 53.641 | 85311 | 52.258 | 0.041 | 97.422 | No
HHJE 78 L after
25 cycles
4 ending in fully 89002 53.942 | 84107 | 52.828 | 0.055 | 97.935 No
charged

#47E Note: L-i2JF Leakage; V-HES Venting; D-f#fk Disassembly; R-#%¢ Rupture; F-it ‘K Fire; No-Toi
TR, THER, Tk, TRMEE K. No leakage, No venting, No disassembly, No rupture, No fire.

UN 38.3A
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38.3.4.3 | 3% T.3 4525} Test 3: Vibration P
® IESZPONBURAR AR 7 #5223 200 FF2& 12 7 #5725, #5EE 15 20 Bh AU = AN HAH 3
B 2Ry AL — N T M E S 12 %, 3k 3N, e —ANRES) I ) 0 2 i ] T
H. Sinusoidal waveform with logarithmic sweep, three directions mutually
perpendicular mounting of cell, one must be perpendicular to terminal face.
M2 Test 7 FRETT IR R FE 1 gn MR KIEE, EBEIEREE] 18 #f2%. 7Hz-18Hz maintained in 1
conditions: gn peak acceleration

PRIEIRFRAE 0.8 oK (V% 1.6 ZK) , FERINAE R KINEEE R 2 g0, TRIFE R
A= 2] 200 #%%. Then amplitude at 0,8 mm (1,6mm total excursion), increasing
frequency till 2 g, peak acceleration occurs (approximately 25Hz) , maintain it till
200Hz.

B — IR 3E E %235 5 6] First mutually perpendicular mounting direction:

MAAF = Test frequency(Hz): 71t0200t0 7 AT 7] Test duration: |15 min
& K% Repeat times: 12 KB} [E] Total duration: |3 hours
o5 IR 223 77 [ Second mutually perpendicular mounting direction:

MAAF = Test frequency(Hz): 71t0200t0 7 AT 7] Test duration: |15 min
3 Repeat times: 12 SIS IA] Total duration: |3 hours
2 = IR TE B 2225 75 W] Third mutually perpendicular mounting direction:

MRS = Test frequency(Hz): 71t0200t0 7 WA ] Test duration: |15 min
3 Repeat times: 12 SIS IA] Total duration: |3 hours

B3R Ambient temperature

(°C):

20+5°C

F3R Requirement:

o kAL 0.1%. No mass loss: mass loss does not exceed 0.1%.

o LR, LHFR, Tk, TR XK. No leakage, no venting, no
disassembly, no rupture and no fire.

® RIGJE T HUE AN TR EG BT HLE A 90%.  After testing, voltage of fully charged
battery shall 290% voltage before test.

TAAHA -
Data Record:
W AT Before | gy JAE
1 Af
S U WA Aftertest | o | s | stiem
1‘$nn? ﬁéunlﬁizm W E %\
%15 Model Sample | Sample HE | P | EE | JFEAE " R\esidual Other
No Status | Weight | [ Wisitgint | s Lose | OCV(%) | Event
(9) OCV(v) (9) OCV(v) (%)
BE—NR
1 WA | 89045 | 53.6409 | 83969 | 52.652 | 0.006 | 99.993 | No
T HL at
first cycle,
in fully
2 charged | 89100 |53.0593 | 85001 | 51.718 | 0.009 | 99.999 No
state
51.2NESP200 25 AN Al
3 HEWIE | 88958 | 53.6409 | 85311 | 52.258 | 0.005 | 99.993 No
TR
after 25
cycles
4 endingin | 89002 | 53.9422 | 84107 | 52.828 | 0.004 | 99.996 No
fully
charged

%7 Note: L-i3 Leakage; V-flE'< Venting; D-f#i{& Disassembly; R-#%¢ Rupture; F-i2 -k Fire; No- i,
THER, TRk, ERiZFELIR k. No leakage, No venting, No disassembly, No rupture, No fire.

UN 38.3A
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38.3.4.4 R4 T.4 Pk Test 4: Shock P
WA A Test ® IRRIEE 50 gn AUAKMRREEI (0] 11 Z AP IE 523 rh i Half-sine shock, 150
conditions: On peak acceleration, 11 ms pulse duration for battery

o5 — VR FE H 223 77 7 First mutually perpendicular mounting direction:

E_’f&?ﬂﬂ Positive 3 shocks f’j\*&ﬁl‘ﬁj Negative 3 shocks
direction: direction:

IR TR %235 75 ) Second mutually perpendicular mounting direction:

E_’f&?ﬂﬂ Positive 3 shocks f’j\*&ﬁl‘ﬁj Negative 3 shocks
direction: direction:

2 = IR TE HL 2225 75 W] Third mutually perpendicular mounting direction:

I.E*&jjr'ﬂ FeEie 3 shocks ﬁ.lmj.jrﬁj —— 3 shocks
direction: direction:

MBI 52 18 kbt 18 shocks for battery.

IREEIE B Ambient temperature (°C): 20+5°C

® JHEHAAHIL 0.1%. No mass loss: mass loss does not exceed 0.1%.

® LB, LHR, Lk, LB XK. Noleakage, no venting, no

L3k Requirement: disassembly, no rupture and no fire.

o HKEEHMEERNNTRHIEATHEN 90%. After testing, voltage of fully
charged battery shall 290% voltage before test.

R EH -
Data Record:

AT Before test | Mk J5 After test s

FE 2 JESTIEIN Wk | FRRH | HABI
7+ = =N

No Sample | Weight | /& Weight | /£ Mass | Residual | Other
Status (9) OCV(v) (9) OCV(v) | Loss | OCV(%) | Event

(%)

B

1 EQEEJE 89045 | 53.6409 | 83969 52.652 | 0.006 | 99.998 No
FAFETH
H, at first
cycle, in

2 fully 89100 | 53.0593 | 85001 51.718 0.01 99.995 No
charged
state

51.2NESP200 25 1%

3 W | 88958 | 53.6409 | 85311 | 52.258 | 0.015 | 99.999 | No
R
i L
after 25
cycles

4 ending 89002 | 53.9422 | 84107 52.828 | 0.005 | 99.994 No
in fully
charged

#%VE Note: L-i27 Leakage; V-HiX Venting; D-fi#f& Disassembly; R-##%¢ Rupture; F-i{€ K Fire; No- L&,
THER, TRk, THiZMLE K. No leakage, No venting, No disassembly, No rupture, No fire.

UN 38.3A
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38.3.45 AU T.5 #MER4EEE Test 5: External short circuit P
5 : 4h5eilE External
%JE.%BHH External < 0.1 ohm case temperature 57+4°C
resistance: o)
(°C):
e,
{)\Uﬁhﬂjllﬂ Test >1 hour
duration:

Z3R Requirement:

® HSRIREAET 170°C. External case temperature does not exceed 170°C.
o KILJ5 6 /NN LA, ok, Tk, No disassembly, no rupture and no fire
during the test and within 6 hours after the test

DA HE -
Data Record:
TS = =) v H AR
7 E Model Gl FE IR Sample Eﬁjﬁﬁl‘%ﬁ/m}%ﬁ* Max. External FHAhIN % Other
No Status Temperature (°C) Event
1 AN A I 75 No
J i at first cycle, in
2 fully charged state 9 No
51.2NESP200 | 3 25 7 I e 76 No
FeiFi L after 25
4 cycles ending in 77 No
fully charged

#%7E Note: D-fiitf& Disassembly; R-%%4 Rupture; F-ifg /k Fire; No- Lk, THIZF LK. No
disassembly, No rupture, No fire.

UN 38.3A
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38.3.4.6 | % T.6 4/ Test 6: Crush P
® VI B R, HHEJIEEEEINOR, (R ANl R B KL 1.5 JEK/
. Crushed between two flat surfaces, gradual with a speed 1.5cm/s.
MR 2%+ Test ® F | N =FE 2 — Stopped when:
conditions: ® N 1EIEE] 15 T-4-#5i+0.78 T 4R, Crush force 13kN+0.78kN, or
o iy R FFEE /> 100 Z4k. Voltage of cell drops at least 100mV, or
® VAL E AR R IE Y 50%5k L . Deformation over than 50%.
® MR JEAEILL 170°C. External case temperature does not exceed 170°C.

#5k Requirement: °

IG5 6 /NN EfRAR, EBiZe, LK. No disassembly, no rupture and no
fire during the test and within 6 hours after the test

IR &/
Data Record:

FEdh S FEARIRTS = So
75 Model Sample Sample _ﬂrZﬁ&Lif:j(%Cl\)ﬂax Szl HAhIL 4 Other Event
No Status P
5 L 25 No
HLJE 3
6 50%A & 25 No
ICP36/130/240 7 at
(FE105A) 7 first cycle 25 No
at 50% of
8 the design 25 No
rated
9 capacity 25 No

#%7E Note: D-fiitf& Disassembly; R-%%4 Rupture; F-ifg /k Fire; No- ik, Lo LK. No
disassembly, No rupture, No fire.

UN 38.3A
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38.3.4.7 AL T.7 L EFEH Test 7: Overcharge P

78 HL LY Charging current: 1] 3 7 R LI B KRR 48 7 R UL IR B £ 2xMax continuous charge current.

BWFEHBEANKT 18V I, WRIGHEN
Recommend <18V |2 fifi Kyg IR EL 22V h/hE . 2xMax| X
?hEEEE,E charge voltage or 22V (lesser) ZI}'HU fﬁ I 1] 24 hours
argin — - —— Tes
voltage: AW IE AT 18V B, W AE | goration:
Recommend >18V | KA AL HLER 1.2 f5. 1.2xMax charge
voltage
N :El I

15 Ambient 0045°C
temperature (°C):
R o LR PMRNERE 7 RANLMIAE, Liltk. No disassembly and no fire within 7
Requirement: day.
DR H AR <
Data Record:

s YT
HE Model Ff 5 Sample FEAIRZS Sample Hh B % Other Event

No Status

10 FE—CB AR | No

» at first cycle, in fully N

charged state 0
51.2NESP200 =7 25 A TR AR | No
i after 25 cycles
13 ending in fully charged | NO

%1E Note: D-fiifA Disassembly; F-it-k Fire; No-Cf#fk, FIEiL-k. No disassembly, No fire.

UN 38.3A
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38.3.4.8 ‘ RY: T.8 5a % Test 8: Forced discharge P
X . , N 8 7 fe R H HLR
JECH R Discharge | 1o\ b 6. in series JECHE B Discharge Specified Max current:
voltage: o current:

ICP36/130/240: 125A
N : e 25 5 ok DA B
g%/-EE A s FiLPE 513K Resistive load it} i) Time interval: Rated capacity/current:

ICP36/130/240: 1hour

IREEIE B Ambient

temperature (°C): 20£5°C

R Requirement: o IS REFANRIEE 7 KW LME, Tiltk. No disassembly and no fire within 7
' day.

DU H AR <

Data Record:
REL=

A= Model ﬁ;”? Sample | ik Sample Status HAb I % Other Event
14 No
15 No
16 No
17 No
18 BARBAAWEEE [N,

Hi at first cycle, in fully

19 discharged state No
20 No
21 No
22 No

ICP36/130/240 | 23 No

(FE105A) 24 No
25 No
26 No
27 No
o8 5047 i A A S 52 4T No

Fiafter 50 cycles ending in

29 fully charged No
30 No
31 No
32 No
33 No

#E Note: D-fi#f4 Disassembly; F-i#2 -k Fire; No-JLf#fA, FIJiE k. No disassembly, No fire.

UN 38.3A
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MRAL & B 5 Photos of the product

Rt AP 1
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End of report
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