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ANANHUZIANE I @ﬁm’ 1351

Vi d .
Lm‘lwnuumunﬂi:mﬂ’!.mzﬁwuiwnuuuumm%u ( ) -
9 3 \
1. i W ouuaunUrzadAvinatnuan anugl 6 was £ 0.6% \AFETIAITER WL Hot Dip Galvanize

2. inowuandsyasdldnnefussainsugraivnssy (mmgmwﬁx' wan. 2316 - 2549 iwaniadaudanzdamit A duacadng
3. pune iz niswarhivadldiiaanuazann hesamaBasiuaz e

4. mﬂﬂnuu@Lunﬂi‘"mm’mmmé’uiwﬁnim”ﬁq 60 Alanfy

5. prunnuuuvatedudainuudas Aadine 1mmadlﬁxgmamnmmm1mm iy 307U/ 1Nl 10YR mAaz Lﬂumu

8. ﬁ'nmmmwmaLﬂmmmmmmmlmmwuw suinsiaifan faeiniadhiamanatasing tunalun) viteNuindanadon Wy
ATAN 188 QUULAL ATUAIETTE AuNAY iusy

7. §m7'mmemaLﬁummmwmLquma‘ﬁmrﬁt@nuﬁmmuﬂaun?‘mﬁ

TaulWauunasdandsnunasaiing
1. TanlWauuueadindanunasanind vinainagidian Ussnausas galanlniuaada ndasaiuas WLAee LazuRaTasLaIan g
wim:‘umsﬂ@m@uwlwmmenu
2. Tanvnundauradsrannd 1,330x540x50 Hadums (@1xndeuun) £ 10 Radwns Trhwvnusalauysyanas 23 Alandu £10%
3. Madadmelildr drdoidanusinsgudinasay IES LM-79-08

« Amaalndn (Lamp Power) Usenngd 35 45l (Watt) £10%

« AWANFN174992979 (Luminous Flux) UsrNned 6,475 iy (lumen) £10%

- AnusrAninannsdasadne Uzt 185 guuwdRs (Lumen/Watt) £10%
4. mdadnddedvindaniunnignddinaaay IES LM-79-08

 Adrin i WARR U Fusu (Color Rendering Index : CRY) (Ardatianugndasad) 2 70

. m'qmuqﬁﬁﬂmﬂ@ (Correlated Cclor Temperaturs : CCT) YJsrunod 5,000K (5028 + 283)
5. inssztnaanufausasinlauiuuuy Passive Cooling Taglifldaunsrzunaainafauunuy Active Cooling 1o
6. fiszaunadeaiuduuazin P65 $10aiTanaaauLImTg L ENGOSSS - 1
7. Iﬂuivlaumm%?\wﬁqmmmmﬁma'mumiwm\-aummgmmﬂu?i WaN.1955-2551  (Yiada nnsunddtynnisunauniausivan
szt
8. imasuasaimdithnrsnendugadeaiulanou WurdaaAndaaaulsiiidigean 120 dnsf (Wat) £6% dFuntsiusas
NATFIUANS IEC61215-1-1: 2016
9. wummedmhindsznauduadaaiulanlouy duslamadiilunleseunaauin (LFePO4) 17 12.8 V 49Ah H1un1amagay
AruanLaaafuANNInTgIuL IEC62619
10. T Iuuieaiandsnuuatefiod Wunandauiasafind dufiundin faamnsa fuaraiwdanudisedddifiemesanis
Tuenauuda 25 dalu Imj@'am’iﬂduiwumwﬁ"mumm?;ﬂ:‘zmm 35 S5 g4 0 - 3.5 4aluausn Fafldranuainnadeluuy
lefaundn 15 lux uazdasadnglulug wmmumm plszina 21 4 Judne 3.5 - 25 Falue TadAnanuadadeluwnslidesnd,

10 lux _ _
11. mwmmmﬁdLaaﬂmdmﬂmmw@msmmzﬁaumma’mmm\ii"’u"mdi"mmﬁﬂmﬂ?”mm 30 WAy mwmqmmuumnmmmmw@mm

aaalAnysENnnd 6.5 as ianNdszanng 15 89m1 AukutuAundenuuLlsznm 8 lns Fe i rnu N szuannan L RS
« Anwdasainaednlunny (Average lluminance) tddaandn 15 ux uaz 10 lux
. ﬁwmqmﬂwmmmmzﬁmafm (Uniformity of llluminance) Emin/Eav 2 0.4 WAz Emin/Emax > 0.167
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ﬁ;mLmiwnuu‘iﬂulwLLaaEﬁwé’muummﬁmﬂ'uuuﬂi:nau‘l,uﬂ;mﬁmﬁu
(Integrated Solar Cell LED Streetlight with Pole)

UsrAnan1nnI9dataing
qmwgﬁ%mamm

U KELLI-13506 KELLI-23506
sulauty RCSOS35L-190CW50 RCSOS35L-190CW50
Juulay 1 2

wautiulrantad Monocrystalline 120W(£5%) Monocrystalline 120W(£5%)
idalivaanuaads 35W (£10%) 35W (210%)
Wanddaeanna 6475 Im (+10%) 6475 Im (+10%)

185 Im/w (£10%)
5CC0K (5028K +283K)

185 Im/w (£10%)
5CCCK (5028 K+283K)

R ERVERE 70 >70
LUNTEENAN 155" x 55° 155" x 55°
wmsgrutlesiuy/su P65 P65
1A wumAal Lithium Iron Phosphate Lithium fron Phesphats
ugasulnin 12.8 VDC 12.8 VBC
AIAULAAET 49 Ah 49 An
d19nalu 25 hrs, 25 hrs.
VLGN 540133050 mm. (£10mm.) 540%1330°50 mm. (£10rmm.)
tmtinlay 23 Kg (£10%) 23 Kg (£10%)
a1glnuinueadn eL7o 50,000 Hs. 50,000 Hrs.
: — ,
| auauiRuaua W o e o S
ANZIUANLAT 6 m (E6mm) ] 6 m (£36mm.)
Sandan AN TIS 1479-2558 : 53400 (AN TIS 1479-2558 : $54C0
'nué‘n yuiiafiuatiy “Hot Dip Galvanize” ASTM A123 yuihfuaili “Hot Dip Galvanize” ASTM A123
1
AMLVLNRUANLEN 4 mm. (0.32mm.) 4 mm. (+0.32mm.)
ALV 25 mm. (£2mm.) 25 o, (£2mm)
T e e T sz b DL
- AnAuTRUaIgIUTIN
JuTn steel Rod 1.5m x 4 unsuiiafuatly Steel Rod 1.5m x 4 wyuiafuaily
R - "Hot Dip Galvanize"ASTM A123 ““Hot Dip Galvanize’ASTM A123
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Fa as ndl a s
Lﬁ’]‘lWﬂLUﬂﬂ’i‘zﬁdﬂﬂﬂUﬂUWUg"mLﬂ’] BHIGGER UTIA : UARIURAT
E
[ E_: Connect lamp - M
L s © ( e DTSSR RS
T < )
— it TS
i ! e R LS RO NIINAY
~ i b p
a8 = @my )
=1 (z42)
- : : B A LTy O LATINANS
[ | {
4 Y
- )
o
o —
roy
f | 1008 | Right angle
| |
| I
L
b 3 /
I )
L 3
;g - o)
o DETAILE
=
0
Round Pole Q}
®
Thickness 4.0mm.(+0.32) 9,
/ %
el 1o - - - ' ' 350(25)
350(5) 250(+3)
e 250(tY) D146(x4.4)
S EB\
@ 8
al & a &
| oA m
g2 © 38 = 7
+ ~
5-028(£3) =
| / l \ ® '
, s SALCE I , = ' @ H
25(+2) \_
M_m/ —_— 8y | |
Base Plate
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YUNA : UARLILUAT

a1 iaunuszasdmnuiugiuan wulaug

E
[ 1140(x10)
L 1064(+10) o )
|| f
D60.5(x2) [HGECE ' .
—t 0 o Frrerrainaienesnn AT TUNTS
[ ( ) .
5 %, i e e
8 2 ¢ Ractangular fube
P 38x75x3.2mm.
' . NUTS AND BCLTS
| | 9763307
T T
Connect lamp
@60.5(£2)
- | —
I ]
i
1 ! £
| i 10¢:0.3) . Right angle
5} ] i '
g€ !
Bl |
| @
| ! £
| i Q
8 T ﬁ /
g o g
5 .
3 L
|
Round Pole ! i 0\/
Thickness 4.0mm.(+0.32) L %
| 1 [/
] l %
: I
i I
b
L 4
- DETAILE
350(x5)
350(+5) X 250(£3)
250(3) @146¢:4.4)
[ © |
|
ol & o &
s I ‘
Ql Q g t <l
33 & A 9
a 2
5-028(3) 1
r | g '
- — 1. 100:08) o J ] @ 2
|
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§ 1
Auls 180 awen 50(£3) - 28(+3)
Base Plate
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FIUTINLUUANeL UL (Multi Pile Foundation) WUNA ¢ UadtURT
N
480(£5)
2503, M24x135 (5 Pcs) Zinc Plate Hexagonat Head
Nut M24 (10 Pcs) Driling Screw (4 Pcs)
y [« ) —
- % o N
5 0 g
o | o -
e 1© 0
sy
-/
(2:%0)..
T — o wATETUANZATT
<ae S )
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1 SUMMARY

The total luminous flux, electrical power, luminous intensity distribution and color
characteristics of LED solar street light model RCSOS35L-190CW50, marked RACER, are
measured according to the LM 79-08 standard

‘IES LM-79-08 Approved Method: Electrical and Photometric Measurements of Solid-State
Lighting Products’.

2 APPLICATION FOR TESTING

On 7" Sep 2020, Racer Electric (Thailand) Co., Ltd located at 137 Moo9 Soi Sorntong,
Petchkasem91 rd. Suanluang Kratumban Samutsakorn, 74110 Thailand submitted one LED
solar street light model RCSOS35L-190CW50, marked RACER and applied for
determination measurements of the total luminous flux, electrical power, luminous intensity
distribution and color characteristics in accordance to the LM79-08 standard.

The LED solar street light model RCSOS35L-190CW50 was equipped with 56pcs non-
replaceable SMD LEDs with rated constant current 0,8A and rated power 35W.

o
GEEIT) UsysuAnEnTINM
3 EXAMINATION ( )
o \’f/ivcl(
(GESI5) N 2N P, N3IUATT
The examination was carried out in accordance to the relevant paragraphs of the LM79—O§
standard. (9033\@75”70\/ ..................... ATIUMT
( )

The Digital CC&CV DC power supply WY12010 was used to generate constant current 0,8A
to the tested samples for all the mentioned tests.

Total operating time of the product for measurements including stabilization was around to 2
hours.

Before measurements were taken, there was no seasoning for the LED solar street fight, and

the LED solar street light was stabilized for 1 hour in the ambient temperature 25°C+1°C.
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The sample was mounted on a luminaire holder simulating the mounting position on the pole.
The geometric centre of the LED solar street light's light-emitting area surface was
considered as optical reference centre for photometric test.

The total luminous flux was measured by calibrated LMT GO-DS 1600 with the distance
16,789m between the detector and the sample's reference centre.

The light distribution was measured by calibrated LMT GO-DS 1600 with the distance
16,789m between the detector and the sample's reference centre.

The electrical quantities are measured by means of a calibrated WT3000 (YOKOGAWA)
digital power meter.

The color characteristics of the light emitted was measured by Array Type Spectrometer LMT
GO-DS SM 8107 which integrated into goniophotometer.

The ambient temperature during measurements was 25°C
All measurements are traceable to NMI.
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4 RESULTS OF EXAMINATION

1. The Total Luminous Flux and Electrical Power of the LED solar street light

Zonal luminous flux:

Lumens PerZone
Zone Lumens % Total Zone Lumens % Total
0-10 159.4 2.5% 90-100 6.1 0.1%
10-20 481.7 7.4% 100-110 3.9 0.1%
20-30 781.1 12.1% 110-120 3.0 0%
30-40 980.9 15.2% 120-130 2.7 0%
40-50 1,076.6 16.6% 130-140 2.4 0%
50-60 1,179.8 18.2% 140-150 2.0 0%
60-70 1,142.6 17.7% 150-160 1.7 0%
70-80 589.4 9.1% 160-170 1.2 0%
80-90 56.2 0.9% 170-180 0.4 0%

Test performed on 8" Sep 2020.
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2. Luminous Intensity Distribution of the LED solar street light

0,8000 | 5071

Polar diagram:

Intensity {cd]

fos 1200 9500 1653 AP 105

Tyl

¢y —— co C9%0

TR

oW (11“3:[‘; Hin )W
55 = sl =
/ PRI T

AM3) COLLTO,

(T Ussmuamsnﬁ- ;
(afe). I ;ﬁ‘ §°’( ) Lms
QB ATIUNTS
(a\:{"'a).,........ )
( St n35UATS




N suuuedygndait

SIINT SRR ) o Y

D DEKRA

Stieestinsesannen

-7- 6086968.50P

Intensity distribution:
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3. Color Characteristics of the LED solar street light

Tested on

R ey

the

el

(C=0, r=0) direction

TR

1 0,8000 1650 0,3491 | 0,3612 | 0,2104 | 0,4899 | 4886 | 71,8
SDCM=2,8*

Spectrum analysis:

T OO SO 1 E RO SUU
0% --
F s iR N RPN CE: B SRR .
o
400
Wavelength

Test performed on 8" Sep 2020.

(GRTR) b ——— UsEsrunnenssunig
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Note: The SDCM is calculated based on ANSI 5000K.
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ANNEX2: STANDARD BULB USED FOR SYSTEM CALIBRATION
Model D204
Intensity Distribution Type Omni-Directional Type
Calibration current (A) 3,9400
Reference voltage (V) 21,83
Calibration CCT (K) 2856
Calibration luminous Flux (Im) 1328,8
7a=fmﬂ’»!ﬁ1 azmatng 1189
2 Y HIE L E
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ANNEX3: LIST OF EQUIPMENT USED
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6086968.50P

Registration TYPE
9 No Equipment name Designatio | Model No Specifications Manufacturer
n
SH 324 Integrating sphere 2.0m 2.0m 2.0m EVERFINE
Agilent
0~300Vrms,0~13A,750 .
SH 752 AC power analyzer 68128 6812B 3 . Technologie
VA, single-phase. s
High HAAS- HAAS-
SH 744 'gh accuracy aray 380~780 nm EVERFINE
spectroradio meter 2000 2000
. 1:3.949A;U:20.89V;CCT
SH 1704 Standard light source D204 D204 2856 K: ©:1338.6 Im EVERFINE
SH1701 | Digital Power Meter | WT310E | WT310E | 0-300v/0-600v;0-10a | 'OKOGAW
Class
i 0.03;Vms:2.5mV;Irms:
SH 443 D'g'gfl'v griicvl OC | \wy12010 | WY12010 | 2mAcurrent0~10A'Wa | EVERFINE
P PRy t1000VA:Max voltage
120V, Max current 10A
Voltage
Intelligent AC power 0~300V,<0.2%;Current
SH 444 source DPS1060 DPS1060 0~54AWatt BKVA: F EVERFINE
45~65H2,£0.03%.
Worki :
e | o
Mirror GO-DS y s Lichtmesstec
SH1165 ) 03B456 0~360°x0.1°; load )
Goniophotometer 1600 ) hnik GmbH
max.50kg,object .
. Berlin
max.diameter 1.6m
Wavelength
Array T LMT GO- rgr;ge:?ﬁ?sqg\?\r/?mx Li htL - t
SH1167 ray Type DSSM | 03B456-81 2nm{VIS), cntmesstec
Spectrometer 8107 resolution hnik GmbH
~2.5nm,integration time Berlin
20~2000ms
SP 30 light sensitive surface LMT
SH1166 Photometer unit with SOT-1S/ 03B4561 / 30mm,measuring Lichtmesstec
Photometer head SP 30 03B4562 | consolelintegration time | hnik GmbH
20ms,ta=40ms Berlin
V:.0~1000V,0~30A,
Precision power , YOKOGAW
SH1177 analvzer WT3000 WT3000 input A
vz resistance: 10Mou, 5pF,
P:1500VA,V:150/300x0
SH1178 AC Source 6415 6415 2%,C:15/7 5A F:45~1k CHROMA
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Certificate of Acceptance

To parﬁcipate
in the IECEE CB Scheme ~ IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (ECEE)

DEKRA Testing and Certification (Shanghai) Ltd.
3F #250 Jiangchangsan Road, Building 16 Headqu,artér Economy Park Shibei Hi-Tech Park, Jing’an District,
- Shanghai 200436,
China

has been assessed and determined to fully:complyrwithrthe requirements of ISO/IEC 17025:2005, the Basic Rules,
IEC CA 01 and IECEE 01-S, Rules of Procedure [ECEE 02, and the relevant IECEE CB-Scheme Operational Documents,
as valid at the date of the assessment,

DEKRA Testing and Certification (Shanghai) Ltd.

is therefore entitled to operate as a CB Testing Laboratory (CBTL) under the responsibility of DEKRA Certification B.V. as
National Certification Body (NCB) and to carry out testing within the IECEE CB Scheme for the Scope
(Product Category(ies) and Standard(s)) as listed in the relevant part of the IECEE Web Site at www.iecee.org, and
is subject to all other terms as set forth in the IECEE Basic Rules and Rules of Procedure.

The IECEE membership status of this CBTL can be verfﬁed on the aforementioned site.

4
(89%9)
GRS} N Y e :
| ol é— Ué
Accepted since: 2006-03-30 Wolfram Zeitz
Date of Issue: 2020-05-12 IECEE Executive Secretary
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Report No: 6086970.50QS

IP65 Test Report- [_] Before production [X After production

Applicant : Racer Electric (Thailand) Co., Ltd.
Address : 137 Moo9 Sai Sorntong Petchkasem91rd. Suanluang Kratumban Samutsakorn
74110, Thailand.

Product type . SOLAR CELL LED
STREETLIGHT
Model Code . RCS0S35L130CW50
3BW
Applicable standards . EN60598-1:2015 + A1:2018
Samples received in DEKRA
2020-09-07
Laboratory on
Amount of samples received - 1pcs
Clauses checked © 922and8.26
Tests performed . IPB5teston 1sample_ W
- :{Jﬂ\ V A\ e e
This Docurment includes . 5pages AR OO JIrsunnenIsmg
‘ )
Date of Test 1 2020-08-14 1307 S NTINNTS
Result : Pass )
ferecisn s ATIUMNT
( )

™ T

DEKRA Testing and Certification (Shanghai) Ltd

3/F, #2350, Jiangchangsan Road building
16 Headquater Economy Park
Shibei Hi-Tech Park, Jing'an District
Shanghai, 200233, P.R. China
Tel: +86 21 60567666
Fax: + 86 21 6056 7555
Page [ of 5 Member of the DEKRA Network_v1.4
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Report No: 6086970.50QS

PRODUCT DATA

Remarks

Type of lamp : | SOLAR CELLLED -
' ] STREETLIGHT
Rated frequency | | - -
Degree of protectlon 151 1rs5 -
:Cord attachment typef IR I -
Accessorles provnded, 7 R - -
Class = S| Classlll -
RATING LABEL

WRACER

SOLAR CELL LED STREETLIGHT 38W | _ ..

R ) ﬂsxswae@nmﬂ'ﬁ
MODEL : RCSOS35L-190CW50 ( T )

(& g, 7\‘;‘{:{ r-{:&'
P65 5000K CRI 70 BT R 23 VL ) AI|UMS

GRS ) H o 7.97500\1 .............. ATINNTS
Note: ( _— —~ )

[] The height of graphical symbols shall not be less than 5 mm. The height of letters and
numerals either shown separately or with or as part of symbols shall not be less than 2 mm.
[l The CE marking must have substantially the same vertical dimension, which may not
be less than 5 mm.

[] The symbol combination of WEEE logo shall have a minimum height of 7 mm.

(] F mark is not mandatory.

DEKRA Testing and Certification (Shanghai) Ltd

3/F, #2350, Jiangchangsan Road building
16 Headquater Economy Park
Shibei Hi-Tech Park, Jing'an District
Shanghai, 200233, P.R. China
Tel: +86 21 60367666
Fax: +86 21 6056 7555
Page 2 of 5 Member of the DEKRA Network vi.4




......................

Report No: 6086970.50QS

RESULTS
Function OK
Packaging | -
Co’smeﬁc -
EN 60598-1
CLAUSES | CONTENTS . . | PASS |FAIL |REMARK |NR
922& | Tests foringress of dust, solid objects and moisture
926 (IP65) -
Report review - SR T : X

The measurement result is considered in conformance with the requirement if it is within the prescribed limit. tis not

necessary to calculate the uncertainty associated with the measurement result,

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

The information provided by the customer in this report may affect the validity of the results, the test lab is not

responsible for it,

-----------------------------------------------

This report shall not be reproduced, except in full, without the written approival. <~ )
: s e s
(a4%8) ... $0 0 RO 954013
)
of
@)oo @7% ......................... NFIUMS
( )

JE—

AR (dszending 9108

ST TTLA
'«JTF}'-V; I

DEKRA Testing and Certification (Shanghai) Ltd

3/F, #250, Jiangchangsan Road building
16 Headquater Economy Park
Shibei Hi-Tech Park, Jing’an District
Shanghai, 200233, P.R. China
Tel: +86 21 60367666
Fax: +86 21 6056 7555
Page 3 of 5 Member of the DEKRA Network_v1.4




Report No: 6086970.50QS

BNEITULLEg ?961?;8*7{. 0.2 o @&

Please note that every statement made in this report is only valid for the samples tested and reported

herein.

Trusting to have informed you sufficiently, we remain,

With best regards

DEKRA Testing and Certification (Shanghai) Ltd.

Engineer name

Reviewed by

Sample notice:

Yuanzhu Lu

Engineer signature

Reviewer signature
Wes Ce,]

The appliance(s) will be kept in our laboratory for a period of one month. After this time, we will dispose

it (them) accordingly.

Page 4 of 5
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DEKRA Testing and Certification (Shanghai) Ltd

3/F, #250, Jiangchangsan Road building
16 Headquater Economy Park
Shibei Hi-Tech Park, Jing’an District
Shanghai, 200233, P.R. China
Tel: +86 21 60567666
Fax: + 86 21 6056 7555
Member of the DEKRA Network vi.4
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Report No: 6086970.50QS

Pictures of Sample

Overview Overview

LED module -

End

~ )
{ ¢
: 174
C Ol )
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DEKRA Testing and Certification (Shanghai) Ltd

3/E, #250, Jiangchangsan Road building
16 Headquater Economy Park
Shibei Hi-Tech Park, Jing’an District
Shanghai, 200233, P.R. China

Tel: +86 21 60567666

Fax: + 86 21 6036 7555

Page 5 of 5 Member of the DEKRA Network_vl.4
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Product Service

CERTIFICATE

No.Z2 102622 0002 Rev. 05

Holder of Certificate: Ningbo Reneled New Energy Co.,Ltd.
No.35 Jintong Road
Binhai Industrial park
Xiangshan County
315700 Ningbo
PEOPLE'S REPUBLIC OF CHINA

Certification Mark:

voltaics

Product: . Crystalline Silicon Terrestrial Photovoltaic (PV) Modules

Mono-Crystalline Silicon Photovoltaic Module

The product was tested on a voluntary basis and complies with the essential requirements. The
certification mark shown above can be affixed on the product. It is not permitted tc aiter the
certification mark in any way. In addition, the certification holder must not transfer the certificate to
third parties. This certificate is valid until the listed date, unless it is cancelled earlier. All applicable
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A requirements of the testing and certification regulations of TUV SUD Group have to be complied.

e, For details see: www.tuvsud.com/ps-cert
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‘ Test report no.: 704061836102-05

w Valid until: 2026-03-10 4.
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Product Service

CERTIFICATE

No. Z2 102622 0002 Rev. 05

Mode|(s); RDxxxM2, xxx =160 to 375 in step of 5
RDxxxM3, xxx =350 to 400 in step of 5
RDxxxM3, xxx =290 to 330 in step of 5
RDxxxM3, xxx =270 to 300 in step of 5
RDxxxM3, xxx =230 to 265 in step of 5
RDxxxM3, xxx =175 to 200 in step of 5
RDxxxM2H, xxx =345 to 410 in step of 5
RDxxxM2H, xxx =300 to 340 in step of 5
RDxxxM3H, xxx =380 to 420 in step of 5
RDxxxM3H, xxx =320 to 350 in step of 5
RDxxxM6H, xxx =430 to 460 in step of 5
RDxxxM6H, xxx =355 to 380 in step of 5
RDxxxM10H, xxx =525 to 545 in step of 5
RDxxxM10H, xxx =440 to 450 in step of 5
RDxxxMS, xxx =190 to 210 in step of 5
RDxxxMS, xxx =95 to 105 in step of 5
RDxxxMC, xxx =5 to 295 in step of 5
xxx is standing for rated output power at STC

Parameters: Construction: Framed, with Junction box,
Cable and connectors.
Test Laboratory: Yangzhou Opto-Electrical

Products testing institute
No.10 West Kaifa Road, Yangzhou
225009 Jiangsu, P.R.China.
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Safety Class: Class i
'g'} Max. system voltage: 1500V DC
"Rl Fire Safety Class: Class C according to UL790

Tested IEC 61215-1:2016
. . IEC 61215-1-1:2016 (24%9)
according to: [EC 61215-2:2016 P
Zix £ nIINNTT

IEC 61730-1:2016 a,  Byved
IEC 61730-2:2016 (mm-m(. -------- (W!f/ """"""""""

EN 61215-1:2016

EN61215-1-12016 (nodoy . 7{} WOJ ..... — ATTUMNS
EN 61215-2:2017 )

EN IEC 61730-1:2018 (

EN IEC 61730-1:2018/AC:2018-06

EN IEC 61730-2:2018

EN IEC 61730-2:2018/AC:2018-06
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Ref. Certif. No.

JPTUV-114254

(IECEE) CB SCHEME

CB TEST CERTIFICATE

Product

Name and address of the applicant

Name and address of the manufacturer

Name and address of the factory

Ratings and principal characteristics

Trademark (if any)

Customer’s Testing Facility (CTF} Stage used
Model / Type Ref.

Additional information (if necessary may
also be reported on page 2)

A sample of the product was tested and
found to be in conformity with

As shown in the Test Report Ref. No. which
forms part of this Certificate

| |IEC SYSTEM FOR MUTUAL RECOGNITION OF TEST CERTIFICATES FOR ELECTRICAL EQUIPMENT

Li-ion Cell

aozhuang City, -

Disclaimer: This is an electronically released document. The authenticity of this certificate can be verified on the IECEE Website "http://certificates.iecee.org”
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Test Report issued under the responsibility of:

A TUVRheinland®

TEST REPORT
IEC 62619
Secondary cellsand batteries containing alkaline or other non-acid
electrolytes - Safety requirements for secondary lithiumcellsand
batteries, for use inindustrial applications

Report Number........................... : 60408727 001

Date of issue........cccccccreerrnrennnen. ¢ 2020-09-18

Total number of pages................. 18 pages

;’i“;:ﬁ‘:‘gt";‘figg;;i’fftfy ________ . TUV Rheiniand (Shenzhen) Co., Ltd.

Applicants name...........ccceeee.... : Shandong Geldencell Electronics Technology Co., Ltd
Address........cooovieiievicrennenienns : No.5 Fuyuan Road, Thailand Industrial Park, Hi Tech District,

Zaozhuang City, 277800 Shandong, P. R. China

Test specification:

Standard.......ccooeviieiciiiiniiean, : IEC62619: 2017
Test procedure.............ccoeveveeeee. : CB Scheme
Non-standard test method.......... o N/A

Test Report Form No.. ................. : IECB2619A

Test Report Form(s) Originator....: UL(Demko)
Master TRF ....ccooemmirrierrieieieene, : Dated 2018-06-07

Copyright © 2018 IEC System of Conformity Assessment Schemes for Ele ctrotechnical
Equipment and Components (IECEE System). All rights reserved.

Thispublicationmay be reproduced in whole orin part for non-commercial purposesas long asthe IECEE isacknowledged as
copyright owner and source of the material. IECEE takesno responsibility for and will not assume liability fordamagesresul ting

from the reader'sinterpretation of the reproduced materialdueto its placement and context.
If this Test Report Form is used by non-IECEE members, the IECEENEC logo and the reference to the
CB Scheme procedure shall be remowved.

Thisreportis not valid as a CB Test Re port unless signed by an approved CB Testing Laboratory
and appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

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

This report shall not be reproduced, except in full, without the written approval of the Issuing CB Testing
Laboratory. The authenticity of this Test Report and its contents can be verified by contacting the NCB,
responsible for this Test Report.

Disclaimer: This document is cortrolled and has been released electonicaly.
Only the version on the |ECEE Website is the current document version ( R
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Page 2 of 18 Report No. 60408727 001
Test item description.................... : | Li-ion Cell
Trade Mark......cccovvivuiiiienineeinnnnenn. : _’E/\E
Manufacturer..........cccciiiiiiiinnnnnnn. . | Same as applicant
Model/Type reference...........cceeuee : | JGCFR26650-3800mAh-3.2V
RatingS: wccscvnvesmmssasismssanssisvisssasasnss : 13800 mAh, 3.2Vdc

...............

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

X [ CB Testing Laboratory:

TUV Rheinland (Shenzhen) Co., Ltd.

Testing location/ address.........cccccevuennnene. :

1F East & 3F West -4F, Cybio Technology Building No. 1,
No.16 Kejibei 2nd Road, High-Tech Industrial Park North

Nanshan District, 518057,

Shenzhen, China

Tested by (name, function, signature)......:

Dean Cao

T2~

Approved by (name, function, signature)..:

Corney Zhang

Zur'd

O ’ Testing procedure: CTF Stage 1:

Testing location/ address...........c............. -

Tested by (name, function, signature)....... :

Approved by (name, function, signature)..:

0] |Testing procedure: CTF Stage 2:

Testing location/ address.......cccccceuvn....... :

Tested by (name + signature) .................. :

Witnessed by (name, function, signature).:

-------

Approved by (name, function, signature)..:

[J |Testing procedure: CTF Stage 3:

[0 | Testing procedure: CTF Stage 4:

BINNT

: = e S e e
B e (a 4{'2’) ............. W ......................... Jsesruamen
Tested by (name, function, signature)......: o } N fg’ )

Witnessed by (name, function, signature). [GRNT _,){ .......... A._“,.}[ ............................ \ AREEYANE]
Approved by (name, function, signature)..: (n-.ﬂf*'in\\ (J@wov Inﬁ”ms
Supervised by (name, function, signature): ( / )

TRF No. EC62619A
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List of Attachments (including a total number of pagesin each attachment):
Attachment 1: Photo documentation (2 pages).

Summary of testing:

Tests performed (name of test and test Testing location:
clause): TUV Rheinland (Shenzhen) Co., Ltd.
1F East & 3F West -4F, Cybio Technology Building
cl.7.2.1 External short circuit test (cell); No. 1, No.16 Kejibei 2nd Road, High-Tech Industrial
cl.7.2.2 Impact test (cell); Park North Nanshan District, 518057, Shenzhen,
’ China

cl.7.2.3.2 Whole drop test (cell);
cl.7.2.4 Thermal abuse (cell);

¢l.7.2.5 Overcharging (cell);

¢l.7.2.6 Forced discharge (cell);
¢l.7.3.2 Interal short-circuit test (cell);

The samples comply with the requirement of IEC
62619: 2017.

Summary of compliance with National Differences (List of countries addressed):
No EU Group differences

X The product fulfils the requirement of EN §2619:2017
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Page 4 of 18 Report No. 60408727 001

Copy of marking plate
The artwork below may be only a draft. The use of certification marks on a product must be

authorized by the respective NCBs that own these marks

_I_. —_
Rechargeable Li-ion Cell

IFpR/27/66/M/-10+50/90

Model:JGCFR26650-3800mAh-3.2V
CAUTION

3.2V 3.8Ah Use only the specified charger.

Do not disassemble.

. Do not short-circuit.
Limited charge voltage: 3.95V Do not dispose in fire.

Production Date: 2020-06-12 Dispose of properly.

Shandong Goldencell Electronics Technology Co., Ltd

Recommended charge instructions:
Constant-current charge to 3.65V at 0.5C, constant voltage charge to stop until 0.01CmA.

Remark: The model name and manufacturing traceability shall be marked on the cell and battery surface.
The otheritems listed above can be marked on the smallest package or supplied with the cell.
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Page 50f 18 Report No. 60408727 001
Testitem particulars.........ccccocvvvinricicinnninnn :
Classification of installationand use.................. : To be defined in final product
Supply Connection.......c.cccciieenciinnniiineennniainnn : Not directly connected to mains
Possible test case verdicts:
- test case does not apply to the test object......... : N/A
- test object does meet the requirement.............. : P (Pass)
- test object does notmeet the requirement......... : F (Fail)
TeStiNg ..cocviuiiieer it :
Date of receipt of test item.....cccoevviiivicniiiiiinnne, : 2020-06-16
Date (s) of performance of tests.........ccccvvveuaninan, 1 2020-06-16 to 2020-09-09

General remarks:

"(See Enclosure #)" refers to additiona information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a [J comma /& pointis used asthe decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate (1 Yes

includes more than one factory location and a Not applicable
declaration from the Manufacturer stating that the X appil
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
beenprovded. ...

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies)....................... Shandong Goldencell Electronics Technology Co.,

Ltd

No.5 Fuyuan Road, Thailand Industrial Park, Hi Tech
District, Zaozhuang City, 277800 Shandong, P. R.
China

TRF No. EC62619A
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General product information and other remarks:

The main features of the cell are shown as below:

Product name Li-ion Cell

Model JGCFR26650-3800mAh-3.2V
Nominal capacity 3800 mAh

Nominal woltage 3.2V

Nominal Charge Current 1900mA

Maximum Charge Current 3800mA

Nominal Discharge Current 1900mA

Maximum Discharge Current 11400mA

Limiting Charge Voltage 3.95V

Limiting Discharge Voltage 1.9V

Upper charge temperature 55°C

Lower charge temperature 0°C

Upper discharge temperature 60°C

Lower discharge temperature -20°C

Storage temperature range <3 months @ -20°C ~ 55 °C
Recommend charging method declared by the Constant-current charge to 3.65V at 0.5C, constant
manufacturer woltage charge to stop until 0.01CmA.
Nominal mass ...........oooooiiiiiiiiiiiiiee Approx. 87.5¢

External dimensions (mm) ... o x H: 26.2+0.1mm x65.7£0.3mm

TRF No. [EC62619A
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Page 7 of 18 Report No. 60408727 001
[EC 62619

Clause Requirement + Test Result - Remark Verdict

4 PARAMETER MEASUREMENT TOLERANCES P
Parameter measurement tolerances P

5 GENERAL SAFETY CONSIDERATIONS

5.1 General
Cells and batteries are safe under conditions of both | See also table 5.1 for Critical P
intended use and reasonably foreseeable misuse. : | components information

5.2 Insulation and wiring N/A
Voltage, current, altitude, and humidity requirements N/A
Adequate clearances and creepage distances N/A
between connectors
The mechanical integrity of internal connections N/A

5.3 Venting P
Pressure relief function Cylindrical cell P
Encapsulation used to support cells within an outer N/A
casing

5.4 Temperature/voltage/current management N/A
The design prevents abnormal temperature-rise Cell only N/A
Voltage, current, and temperature limits of the cells N/A
Specifications and charging instructions for N/A
equipment manufacturers

5.5 Terminal contacts of the battery pack and/or battery system N/A
Polarity marking(s) Cell only N/A
Capability to carry the maximum anticipated current N/A
External terminal contact surfaces N/A
Terminal contacts are arranged to minimize the risk N/A
of short circuits

5.6 Assembly of cells, modules, or battery packsinto battery systems N/A

5.6.1 General Cell only L N/A
Independent contrd and protection method(s) o W N/A
Recommendations of cell operating limits by theefl | ... e reemetetied UseruMifenssunas
manufacturer / \
Batteries designed for the selective discharggofa. 7) T(f‘_f & .................... 'ﬂﬁ /A
portion of their series connected cells R R L :
Protective circuit component(s) and consideragpf‘l;c; (Jﬂ‘ﬁ‘{)@’ ,nﬁ g/A
the end-device application G uJ)/.. ......... 7. ................................. \ i

5.6.2 Battery system design \ Cell only ! N/A
The wltage control function N/A

TRF No. [EC62619A
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Page 8 of 18 Report No. 60408727 001
IEC 62619
Clause Requirement + Test Result - Remark Verdict
The woltage control for series-connected batteries N/A
5.7 Operating region of lithium cells and battery systems for safe use P
The cell operating region ...................c.............. Information mentioned in P
manufacturer's specifications.
Designation of battery system to comply with the cell N/A
operating region
5.8 Quality plan P
Manufacturing quality plan (for example: ISOQOO1 P
etc.) prepared and implemented......................... :
The process capabilities and the process controls P
6 TYPE TEST CONDITIONS P
6.1 General P
6.2 Testitems P
Cells or batteries that are not more than six months P
old (See Table 1 of IEC62619)
Capacity confirmation of the cells or batteries P
Default ambient temperature of test, 25 °C +5°C | Tests were carried outin an
ambient temperature of
25+5°C.
SPECIFIC REQUIREMENTS AND TESTS P
71 Charging procedure for test purposes P
The battery discharged to a specified final wltage
prior to charging
The cells or batteries charged using the method The method mentioned in P
specified by the manufacturer........................... .| manufacturer's specifications.
7.2 Reasonably foreseeable misuse
7.2.1 External short-circuit test (cell or cell block)
Short circuit with total resistance of 30 mQ + 10 mQ
at25°C+5°C
Results: no fire, no explosion See Table 7.2.1. L —=P
7.2.2 Impact test (cell or cell block) fomte— P
Cylindrical cel, longitudinal axis impact (5252 Ve sz '114’12'“&“‘.5"541*113
Prismatic cell, longitudinal axis and lateral axis { ) y ) N/A
PG {2 D28V b1 b
Results: no fire, no explosion. { . ) P
7.2.3 Drop test (cell or cell block, and battery syStem)'x%; o) B &_{}’q‘m@‘l .................... QET1 aah o
7231  |General ( ! ) P

TRF No. [EC62619A
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Clause I Requirement + Test Result - Remark Verdict
7.2.3.2 Whole drop test (cell or cell block, and battery P
system)
Description of the Test Unit.............................. . | LiFePO4 Cell —
Mass ofthe test unit (k@) ..............ocooveiiiinn . . | 87.5g —
Height of drop (M) ........cooooeeic © 1.0 =
Results: no fire, no explosion P
7.2.3.3 Edge and corner drop test (cell or cell block, and The mass of cell is less than N/A
battery system) 20 kg
Description of the Test Unit.............................. : e
Mass ofthe test unit (@) .............ccoooeveriiiinnn.. : —
Height of drop (M) ........ooooooii : —
Results: no fire, no explosion N/A
7.2.4 Thermal abuse test (cell or cell block)
Results: no fire, no explosion
7.2.5 Owercharge test (cell or cell block)
For those battery systems that are provided with —
only a single protection for the charging wltage
control
Results: no fire, no explosion................coooooeil. . | See Table 7.2.5.
7.2.6 Forced discharge test (cell or cell block)
Upper limit charge woltage ofthecell.................. o 13.95V P
Cells connected in series in the battery system.... : N/A
Redundant or single protection for discharge voltage N/A
control provided in battery system..................... :
TargetVatage. ..o - 1-3.95V applied. —
Maximum discharge current of the cell, Im........... ©|31tA —
Discharge current for forced discharge, 1.01t...... ST IEA —
Dischargingtime, t = (1 1t/ lm ) x 90 (Min.)........... © 1 90min —
Results: no fire, no explosion............cccoooi. . | SeeTable 7.2.6. P
7.3 Considerations for internal short-circuit — Design evaluation P
7.31 General P
732 Internal short-circuit test (cell) — P
Samples preparation procedure: ' P
a), in accordance with 8.3.9 of [EC62133:2012; or{a}%2 Usesiuatienssus
b), the nickel particle inser_‘ced before charging, or ( )
Cyane ickelpartcle was nseted befre leco
)

TRF No. [EC62619A
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Clause Requirement + Test Result - Remark Verdict
Tested according to Cl. 8.3.9 of IEC 62133:2012 test P

method, except all tests were carried outin an
ambient temperature of 25 °C + 5 °C.

The appearance of the short-circuit location See Attachment 1: Photo —

recorded by photograph or othermeans..............: | documentation

The pressing was stopped N/A

- When a voltage drop of 50 mV was detected; or

- The pressing force of 800 N (cylindrical cells) or 800N P

400 N (prismatic cells) was reached

Results: no fire, no explosion............................ . | See Table 7.3.2. P
7.3.3 Propagation test (battery system) 7.3.2 was selected. N/A

Method to create a thermal runaway in onecell ... : N/A

Results: No externa fire from the battery system or N/A

no battery case rupture ............ccccceieiiieeeeen .

BATTERY SYSTEM SAFETY (CONSIDERING FUNCTIONAL SAFETY) N/A

8.1 General requirements Cell only N/A
Functional safety analysis for critical controls N/A
Conduct of a process hazard, risk assessment and N/A
mitigation of the battery system

8.2 Battery management system (or battery management unit) N/A

8.2.1 Requirements for the BMS Cell only N/A
The safety integrity level (SIL) target of the BMS N/A
The charge control evaluated by tests in clauses N/A
8.22t08.24

8.2.2 Overcharge control of voltage (battery system) Cell only N/A
The exceeded charging woltage applied to the whole N/A
battery system
The exceeded charging voltage applied to only a N/A
part of the battery system, such as the cell(s)...... : iy

Results: no fire, no explosion............................ : W - N/A

The BMS interrupted the overcharging befomsiay | Usz5ARERTSINS

reaching 110% of the upper limit charging \,oltage ' N

8.2.3 Overcharge control of current (battery systqm;? ﬂ Celeénty\”& ............... ’ assums VA
Results: no fire, no explosion.............ccccooooeel. ( /Yl " ) N/A
The BMS detected the overcharging current@riyn).... ... }VN”J ....................... NITUMNT
controlled the charging to a level below the ( ) N/A
maximum charging current

8.2.4 Overheating control (battery system) Cell only N/A
The cooling system, if provided, was disconnected o~ N N/A

TRF No. [EC62619A
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Clause Requirement + Test Result - Remark Verdict

Elevated temperature for charging, 5 °C above
. ; _ N/A

maximum operating temperature....................... :
Results: no fire, no explosion............................: N/A
The BMS detected the overheat temperature and N/A
terminated charging
The battery system operated as designed during N/A
test

9 INFORMATION FOR SAFETY - P
The cell manufacturer provides information about P
current, voltage and temperature limits of their
products
The battery system manufacturer provides N/A
information regarding how to mitigate hazards to
equipment manufacturers or end-users.

10 MARKING AND DESIGNATION (REFER TO CLAUSE 5 OF IEC 62620)
The marking items shown in Table 1 in IEC 62620 | See page 4
indicated on the cell, battery system or instruction
manual.
Cell or battery system has clear and durable P
markings
Cell designation IFpR/27/66/M/-10+50/90 P
Battery designation N/A
Battery structure formulation N/A

TRF No. [EC62619A
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ANNEX A |OPERATING REGION OF CELLS FOR SAFE USE P
A1 General P
A2 Charging conditions for safe use P
A.3 Consideration on charging voltage P
A4 Consideration on temperature P
A5 High temperature range P
A6 Low temperature range P
A7 Discharging conditions for safe use P
A8 Example of operating region P
ANNEX B |PROCEDURE OF 7.3.3 PROPAGATION TEST N/A
B.1 General N/A
B.2 Test conditions: N/A

— The battery fully charged according to the £

manufacturer recommended conditions............... :

— Target cell forced into themal runaway............. ; —

— A specially prepared sample (e.g. a heater ora s

hole for nail penetration provided) used for ease of

tastmg ........................................................... :
B.3 Method used for initiating the thermal runaway. =

1) Heater (Heater, Burner, Laser, Inductive heating

2) Overcharge

3) Nail penetration of the cell

4) Combination of above methods

5) Othermethods ............c.ccooeeeiiiii :
ANNEX C |PACKAGING

The materials and pack design chosen in such a P

way as to prevent the development of unintentional

electrical conduction, corrosion of the terminals and

ingress of environmental contaminants

TRF No. EC62619A
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5.1 TABLE: Critical components information P
Object/partno. Manufacturer/ Type/model Technical data Standard Mark(s) of
trademark conformity ¥
Cell Shandong JGCFR26650(3.2Vdc, 3800mAh, IEC62619: | Tested with
Goldencell -3800mAh- 12.16Wh 2017 appliance
Electronics 3.2V
Technology Co.,
Ltd
-Positive electrode | shandong XPF1 Material: LiFePO,, |- -
Goldencell Specific capacity:
electronics 153mAh/g
Technology CO.,
Ltd
-Negative electrode| shanshan FSN-1 Material: Graphite, |~ -
Shanghai Tech Specific capacity:
Co., Ltd. 340.1mAh/g,
Tap Density:
1.10+0.1g/cm?
-Separator Ran Xu, &1mm* Material: PE, - -
Shenzhen 15um Dimensions: 61mm *
Electronics Co., 0.015mm (Width *
Ltd. Thickness)
-Electrolyte Jiujiang Tianci | TC-EJGO1-R |Composition: LiPFs, |~ -
Materials Conductivity:
Technology Co., 10.7520.5mS/cm
Ltd. (25°C)
-Shell Wuxi Jinyang  |26650 Stainless steel - -
Co., Ltd
Supplementary information:
Provided evidence ensures the agreed level of compliance. See OD-CB2039.

TRF No. IEC62619A
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Clause Requirement + Test , Resuit - Remark Verdict
7.2.1 TABLE: External short-circuit test (cell or cell block) P
. . Maximum Case
Ambient(at | OCV atstart of| Resistance of
Sample No. o o A Temperature Results
25°C+ 5°C) test (V dc) Circuit (mQ) Rise AT (°C)
C1# 245 3.593 24.09 84.0 AE
C2# 241 3.524 26.85 69.1 AE
C3# 23.6 3.509 27.35 97.3 AE
Supplementary information:
A - No fire or Explosion
B -Fire
C - Explosion
D - The test was completed after 6 h
E - The test was completed after the cell casing cooled to 20% of the maximum temperature rise
F - Other (Please explain).___
7.2.5 [ TABLE: Overcharge test (cell or cell block) P
Measured | Measured
OCV at start| OCV atend Maximum Maximum Max. Cell Case
Sample No. of test of test - - Temperature, Results
(V dc) (V dc) Charging Charging °C)
Current (A) | Voltage (V dc)
C13# 2.948 3.760 3.8 4.345 34.9 A E
Cla# 2.951 3.701 3.8 4.345 349 AE
C15# 2.953 3.754 3.8 4.345 36.1 AE
Supplementary information:
Results:
A -No fire or Explosion
B - Fire
C - Explosion
D - Test concluded when temperature reached a steady state condition
E - Test concluded when temperature returned to ambient
F - Other (Please explain):

TRF No. [EC62619A
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7.2.6 TABLE: Forced discharge test (cell or cell block) P
OCV before Target Né?vil:_rsid Total Time for
Sample No. |applyingreverse| Voltage Chiiriis Reversed Charge Results
charge, (Vdc) (Vdc) Current?t (A) Application (min)

C16# 2.963 -3.95 3.8 90
C17# 2.971 -3.95 3.8 90
C18# 2.973 -3.95 3.8 90 A

Supplementary information:

Results:

A -No fire or Explosion

B -Fire

C - Explosion

D - Other (Please explain): ___

7.3.2 TABLE: Internal short-circuit test (cell) P

OCV atstart of test, . 2y Maximum applied
Sample No. (V dc) Particle location pressure, (N) Results

C19# 3.541 1 800 AE
C20# 3.546 1 800 A E
C21# 3.551 1 800 AE
C22# 3.539 1 800 AE
C23# 3.541 1 800 A E

Supplementary information:

"ldentify one of the following:
1: Nickel particle inserted between positive and negative (active material) coated area.

2: Nickel particleinserted between positive aluminium foil and negative active material coated area.

£

Results:

A - No fire or explosion
B -Fire

C - Explosion

D - Test concluded when 50 mV wltage drop occurred prior to reaching force limit

E — Test concluded when 800/400 N pressure was reached and 50 mV woltage drop was not achieved
F — Test was concluded when fire or explosion occurred

G - Other (Please explain)
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7.3.3 TABLE: Propagation test (battery system) N/A
OCV of Battery | OCV of Target Maxg:;r; el M%ﬂ;?g;:gm
Sample No. | System Before | Cell Before Results
Test, (V dc) Test, (V dc) Temperature, | Temperature,
(°C) (°C)
Method of cell failure " Location of target cell Area for fire protection (m?

Supplementary information:

1) Cell can be failed through applied heat, overcharge, nail penetration or combinations of these failures or
other acceptable methods. See supporting documentation for details on cell failure method

2) Ifthe battery system has no outer covering, the manufacturer is required to specify the area for fire
protection.

Results:
A —No fire external to DUT enclosure or area for fire protection or no battery case rupture
B — Fire external to DUT enclosure or area for fire protection

C — Explosion

D - Battery case rupture
E - Other (Please explain)

8.2.2 TABLE: Overcharge control of voltage (battery system) N/A

OCV atstartof | Maximum ; Max. Voltage of
Sample No. | testforCell/Cell| Charging \“;Igl’t(z.: c:a(?:% Cell/Cell Blocks, Results
Blocks, (V dc) | Current, (A) g (Vdc)

Charge Voltage Applied Battery System: 1)
Whole Part

TRF No. [EC62619A
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Clause Requirement + Test Result - Remark l Verdict

Supplementary information:

1. The exceeded voltage can be applied to only a part of the system such as the cell(s) inthe battery
system per Figure 6 of IEC 62619, ifit is difficult to do it in using the whole battery sy stem.

Results:

A - No Fire or Explosion

B - Fire

C - Explosion

D - The voltage of the measured cells or cell blocks did not exceed the upper limit charging voltage
E - The woltage of the measured cells or cell blocks did exceed the upper limit charging voltage

F - All function of battery system did operate as intended during the test.

G - All function of battery system did not operate as intended during the test.

H - Other (Please explain)

8.2.3 TABLE: Overcharge control of current (battery system) N/A
Sample No. OCV at start of Max. Charging Max. Charging Results
test, (V dc) Current, (A) Voltage, (Vdc)

Supplementary information:

Results:

A —No fire or Explosion
B - Fire

C - Explosion

D - Owercurrent sensing function of BMU did operate and then charging stopped

E - Overcurrent sensing function of BMU did not operate and then charging stopped
F - All function of battery system did operate as intended during the test.

G - All function of battery system did not operate as intended during the test.

H - Other (Please explain)

8.24 TABLE: Overheating control (battery system) N/A
Model No. OCV at start(SOC 50%) of Maximum Charging Maximum Charging
test, Vdc : Current, A Voltage, Vdc

Maximum Specified Temperature of Battery Maximum Measured
System, °C Cell Case Temperature,

)
TRF No. [EC62619A
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Clause Requirement + Test

Result - Remark Verdict

Supplementary information:
Resuits:

A~ No fire or Explosion

B - Fire

C - Explosion

H - Other (Please explain)

Remark:

D - Temperature sensing function of BMU did operate and then charging stopped

E - Temperature sensing function of BMU did not operate and then charging stopped
F - All function of battery system did operate as intended during the test.

G - All function of battery system did not operate as intended during the test.

- End of test report -
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
- (Registration No. CNAS L3080 )

TUV Rheinland (Shenzhen) Co., Ltd.

(Leéal Entity: TUV Rheinland (Shenzhen) Co., Ltd.)

East of 1/F. & 2-4/F., Building 1, Cybio Technology, No.16. North of Keji 2nd
Road. High-Tech Industrial Park (North). Nanshan District, Shenzhen,
Guangdong, China

is accredited in accordance with ISO/IEC 17025: 2005 General
Requirements for the Competence of Testing and Calibration

Laboratories(CNAS-CL01 Accreditation Criteria for the Competence of
Testing and Calibration Laboratories) for the competence to undertake
the service described in the schedule attached to this certificate.

The scope of accreditation is detailed in the attached schedule
bearing the same registration number as above. The schedule forms an

integral part of this certificate.

Effective Date: 2018-06-15 : ) )
Expiry Date: 2024-07-03 e /¥
Signed on behalf of China National Accreditation Service for Conformity Assessment ! %’[
China National Accreditation Service far Conformity Assessment(CNAS) is authorized by Certification and Accreditation
Administration of the People’ s Republic of China {CNCA) to operate the national accreditation schemes for conformity
assessment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement

(ILAC MRA) and the Asia Pacific Laboratory Accreditation Cooperation Mutual Recognition Arrangemant (APLAC MRA).
The validity of the certificate can be checked on CNAS website at http://www.cnas.org.cn/english/findanaccreditedbody/index.shtml
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Electrotechnology and Hlumination Laboratory (E-LU)

Department of Electrical Engineering, Faculty of Engineering
King Mongkut's University of Technology Thonburi

126, Pracha Uthit Road, Bang Mad, Thung Khru, Bangkok 10144, Thailand
Tel: +66(0)2 470 9033, +66(0)6 4641 2395

Email: illuenglab.kmutt@gmail.com

Report Number: ELU/OT-2009-004

Certificate of Testing

[Hluminance Measurement and Electrical Characteristics
Report Prepared for:
Racer Electric (Thailand) Co., Ltd.

137 Village No.9, Sornthong Alley, Petchkasem 91 Rd.,
Suanluang Sub-district, Kratumban District, Samutsakorn 74110, Thailand

Tel: +66(0) 2811 1741-53, and Fax: +66(0) 2420 0293
1. General Information

Electrotechnology and [lumination Laboratory (E-LU) in the department of electrical
engineering, King Mongkut’s University of Technology Thonburi (KMUTT) have tested sample(s) of
roadway luminaires in field. Horizontal illuminance on roadway surface were measured by the accurate
lux meter. Moreover, electrical characteristics, power consumptions. Test results were summarily
reported.

Test Request Number: OT-2009-004 Received Date: 14 September 2020
Test Date: |5 September 2020
Report [ssue Date: 22 September 2020
Sample Description:
Product Type: LED Solar Roadway Luminaire Report Reviewed by:

Number of Sample: 3 unit(s)

Manufacturer:  Racer Electric (Thailand) Co., Ltd.

Brand Name:  SOLAR CELL Street Light 35W Q /gq%nv&\o&e .
Model: RCSOS35L-190CW50

(Kriangkrai Pattanapakdee)

Head of Electrotechnology and Hlumination Laboratory

Electrical Ratings:, 2
35w

Product Specification: (Dm%/

- ,Arﬁukgpgrttﬁgpproved by:

R
AR

............................. ccring Dcpartmcn[

Photometric Ratings: Y%:@\/\/ .
5,000K, CRI(Ra)70 (a.,:g'a) ................ %sg&fafgé&hm%ie Naetiladdanon)
) i

( fanyl
- N
@i58)..... Iﬁ;‘}’“’ ....................... NT5UANS
Test Request No.: OT-2009-004 ' ( Qéﬁﬂ Tes)Report of Roadway Lighting Measurement
Model: RCSOS3SL-190CW5Qaa%a). ... o5l OJ ........ ATIUMT Original Issue Date: 22-09-2020
VAR Y8 WY Sl FU-0215/Rev.0/17Jun2019
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Electrotechnology and Illumination Laboratory (E-LU)
Report Number: ELU/OT-2009-004

2. Test Sample

)

e ATIUNTT
)
- B S - AIIUNTI
)
Figure 1 Sample No. 1 -
Test Request No.: OT-2009-004 Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CW50 Original [ssue Date: 22-09-2020
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Electrotechnology and Illumination Laboratory (E-LU)

Report Number: ELU/OT-2009-004
3. Scope of Testing

Horizontal illuminance on road surface under the reference single side arrangement of LED
streetlight were measured to caleulate the average value and the luminous uniformities according to the
reference standard. Moreover, electrical characteristics and power consumption were also measured
during the field test.
Test Standard:

According to customer’s requirements

Test Equipment:

Equipment Brand Model Serial Number (S/N) Cal Duec. Date
. . . - 30010474 (Receptor Head)
\ A ) ) 2 2
{lluminance Meter Konica Minolta CL-200A 20010258 (Meter) 02 Jul 21
Digital Power Meter Fluke 43B DM8740455 09 Jun 21
Temperaure & Fluke 971 19530922 Yearly

Humidity Meter

Laser Level Meter Rowel RW-UE3S 201701 UESS0462 Yearly

Testing Location:

Field Test: 99/9 Village No.2, Ladbualuang - Maitra Rd., Ladbualuang District. Ayutthaya, 13230
(14.1713693,100.3163343)

Test Condition:
Ambient Temperature 29+1°C Relative Humidity (RH) 75-80%
Stabilization Time 30 minutes

Luminaires Operation:

100% Dimming

UIESIURNSNTINNT

( - )
(@a%3)....... «‘g;g ........................... NTIUNNT
Test Request No.: OT-2009-004 ( \ Tesy Report of Roadway Lighting Measurement
Model: RCSOS3SL-19OCW5(2__ =~) NG - Original [ssue Date: 22-09-2020
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Electrotechnology and Hlumination Laboratory (E-LU)

Report Number: ELU/OT-2009-004

4. Measurement of Horizontal Hluminance:

Three samples were installed with single side site arrangement at test site. Figure 2 and

Table 2 show the installation details of roadway luminaires in ficld test. Hluminance on roadway surface

grids were measured by the calibrated lux meter.

Table 2: Details of Luminaire Installation

15 Degree ~~—_

Pole Distance (Max) 30m

Mounting Height Pole 1 6.47 m

Mounting Height Pole 2 6.49 m

Mounting Height Pole 3 | 647 m 647.6.49.647m

Overhang 0.33m
Boom Angle 15°
Boom Length 75m
Width of Road 80m
| 2 3
Osam .. ... ... . [¢s9m 647m ]
RN SRS S R S S S S S S SR K 1.
I B ST - S
—— —— - . : .... : . . . L) . L] . . : . » » - : L] : '~
A
05ml () L3m
w 30m - g 30m >
Usesunmeng:
)
A SOOI ATINNT
)
\-7/ ...... sesssannenssranessnane. [1ITTHATYS
Figure 2 Installation of roadway luminaires and measurement grid (21x17) - )
Test Request No.: OT-2009-004 Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CWs50 Original Issue Date: 22-09-2020
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st Result of [Huminance Measurement at 100% of dimming
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5.

Table 3: Field Test Results of [lluminance on Road Surface Grid

en WA @As IeA e ann

Figure 3 :o_._wo:S_ tlluminance on road surface

ma

XY () 2.0 1.8 6.0 5 X0 5 0.0 8 3.0 4.5 6.0 7.5
0.0 1385 167 | 200 213 | 174
0.8 " 153 18.8 23.1 24.1 | 19.6
1.0 170 | 208 | 251 212
1.8 18.8 | 227 |- 269 23.1
2.0 28, 249
1.5 28,7
10 260
A 252
4.0 4.7
4.5 210
L0 214 18.8
5.8 193 | 176
6.0 174 16.2
6.5 15.2
7.0 c g
7.8
B 3.0

Table 4: Summary of Hluminance

Average :E:::u:on (Eavg, ux) 19.5
Minimura :_zzm:m:ro (Emin, lux) 8.1
Maximum :E:«mazro (Emax. lux), 38.0

?z:::z_:\\f.mmgmn Amas\mﬂw.m 0.41
Z_:/A:_:\Zm/_«a:_: Aﬂqs\?&z 0.21

)
)

P

Test Request No.: OT-2009-004
Model: RCSOS35L-190CWS50

Test Report of Roadway Lighting Measurement

Original Issue Date: 22-09-2020

215/Rev.0/17Jun2019
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Electrotechnology and Hlumination Laboratory (E-LU)

Report Number: ELU/OT-2009-004
6. Test Results

6.1 Summary of Test Results at 100% of dimming

] Number of Sample Test Parameters (Input) Test Results
Voltage (V DC) 43.26
Pole No. | Current (A) 0.776
Power (W) 33.50
Voltage (V DC) 43.24
Pole No.2 Current (A) 0.782
Power (W) 33.80
Voltage (V DC) 433
Pole No.3 Current (A) 0.781
Power (W) 3410
Test Category Test Parameters Test Results
Average [lluminance -
(Eavg, lux) 193
Minimum [lluminance 8.1
(Emim lLIX) '
[lluminance Characteristics Maximum [lluminance 38.0
{Emax lUX)
Minimum/Average
(Enin/Bavy) 0.41
Minimum/Maximum 021
— (Emin/Emax) -
END OF CERTIFICATE

Uszsuamengs:
)
nIsun1g
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Test Request No.: OT-2009-004 Test Report og Roadway Lighting Measurempnt
Model: RCSOS35L-190CW350 Original Issue Date: 22-09-2020
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Electrotechnology and Illumination Laboratory (E-LU)

Department of Electrical Engineering, Faculty of Engineering

King Mongkut’s University of Technology Thonburi -
126, Pracha Uthit Road, Bang Mod, Thung Khru, Bangkok 10140, Thailand

Tel: +66(0)2 470 9035, +66(0)6 4641 2595
Email: illuenglab.kmutt@gmail.com

Report Number: ELU/OT-2009-0035

Certificate of Testing

Illuminance Measurement and Electrical Characteristics

Report Prepared for:

Racer Electric (Thailand) Co., Ltd.

137 Village No.9, Sornthong Alley, Petchkasem 91 Rd.,
Suanluang Sub-district, Kratumban District, Samutsakorn 74110, Thailand

Tel: +66(0) 2811 1741-5, and Fax: +66(0) 2420 0293
1. General Information

Electrotechnology and I[lumination Laboratory (E-LU) in the department of electrical
engineering, King Mongkut’s University of Technology Thonburi (KMUTT) have tested sample(s) of
roadway luminaires in field. Horizontal illuminance on roadway surface were measured by the accurate
lux meter. Moreover, electrical characteristics, power consumptions. Test results were summarily
reported.

Test Request Number: OT-2009-005 Received Date: 14 September 2020
Test Date: 15 September 2020
Report [ssue Date: 22 September 2020
Sample Description:
Product Type: LED Solar Roadway Luminaire Report Reviewed by:
Number of Sample: 3 unit(s)

Manufacturer: Racer Electric (Thailand) Co., Ltd.
Brand Name: SOLAR CELL Street Light 35W

Model: RCSOS35L-190CW50

(Kriangkrai Pattanapakdee)

Head of Electrotechnology and Hlumination Laboratory

Product Specification:

Electrical Ratings: Report Approved by:
35W R LI - *
B R
ER N T ! ’,:" {‘ i//
\ ZO LT ;;5./—‘/"(—"1” S

e

Photometric Ratings: l -
5,000K, CRI(Ra)70 (Asst. Prof. Dr. Sumate Naetiladdanon)
W/ Head of Electrical Engineering Department

o
LGERIE) UsesruanEnIINNIg
Test Request No.: OT-2009-005 ( Sﬁ (C;' Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CNeSM)......... J 2 000 5 n3sun1g  Original [ssue Date: 22-09-2020
( “ Pagelofé6 ) FU-0215/Rev.0/1 7Jun2019
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Electrotechnology and Illumination Laboratory (E-LU)
Report Number: ELU/OT-2009-005

2. Test Sample

LOTINM

Figure 1 Sample No. |

Test Request No’i 0OT-2009-003 Test Report of Roadway Lighting Measurement
Model: RCSOS33L-190CW30 Original Issue Date: 22-09-2020

Page2 of 6 FU-0215Rey 0117 iun019



Electrotechnology and Illumination Laboratory (E-LU)

Report Number: ELU/OT-2009-005

3. Scope of Testing

Horizontal illuminance on road surface under the reference single side arrangement of LED
streetlight were measured to calculate the average value and the luminous uniformities according to the
reference standard. Moreover, electrical characteristics and power consumption were also measured

during the field test.

Test Standard:
According to customer’s requirements

Test Equipment:

Equipment Brand Model Serial Number (S5/N) Cal Due. Date
. , P . 30010474 (Receptor Head)
oq ] %) J 2 Jul:
[lluminance Meter Konica Minolta CL-200A 20010258 (Meter) 02 Jul 21
Digital Power Meter Fluke 438 DME740455 09 Jun 21
T .
emperature & Fluke 971 19530922 Yearly

Humidity Meter

Laser Level Meter Rowel RW-UESS 201701UESS0462 Yearly

Testing Location:

Field Test: 99/9 Village No.2, Ladbualuang - Maitra Rd., Ladbualuang District, Ayutthaya, 1323
(14.1713693,100.3163343)

Test Condition:

Ambient Temperature 29:£1°C Relative Humidity (RH) 75-80%
Stabilization Time 30 minutes

Luminaires Operation:

(‘\
e A

60% Dimming

GREIE) R UsesuANznsINA1S
4 (_ <5 ) . o
Test Request No.: OT-10a005.... 7/ o=y = ﬂ"?ﬁggpport of Roadway Lighting Measurement
Model: RCSOSSSL-[‘)OCWSQ — e Original [ssue Date: 22-09-2020
(z o @, /u\// Page 3 of)6 FU-D215/Rev 0/17un2019
GRRI R0 ) N Jotrereinirs s rasinsons NI
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Electrotechnology and Illumination Laboratory (E-LU)
Report Number: ELU/OT-2009-003
4. Measurement of Horizontal [lluminance:
Three samples were installed with single side site arrangement at test site. Figure 2 and

Table 2 show the installation details of roadway luminaires in field test. [lluminance on roadway surface

grids were measured by the calibrated lux meter.

Table 2: Details of Luminaire Installation

Pole Distance (Max) 30m

Mounting Height Pole 1 6.47 m

Mounting Height Pole 2 6.49 m

Mounting Height Pole 3 647 m 647.649. 6.47m

Overhang 033m
Boom Angle 152
h 4
Boom Length 25m
Width of Road 830m
| 2 3
647 m 0 5
D T e = - . - L 3 - - » - - - D ?‘42 m' - - > » * L d * 64‘ m D
: : : : : : : : : . . . . . . « . . . . . A
(A J - SAJ
S R I S S O O § m
oL L Lty Ly sy ey e
__—"—: : : : : : : : : : - » . L ] » . » L] » L] .
i = e e e e Y
~ I {
| = H
0.3mi ¢y 1.3 m |
|
| |
N i+ pidt .
30m 30m "

Figure 2 Installation of roadway luminaires and measurement grid (21x17)

Test Request No.: OT-2009-003 Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CWS50 Original Issue Date: 22-09-2020

Page 4 of 6 FU-0215/Rev.0¥1Jun2019
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Figure 3 Horizontal illuminance on road surface

ghting Measurement
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Electrotechnology and [llumination Laboratory (E-LU)

Report Number: ELU/OT-2009-005

6. Test Results

6.1 Summary of Test Results at 60% of dimming

Number of Sample

Test Parameters (Input)

Test Results

Voltage (V DC) 42.66
Pole No.1 Current (A) 0.4691
Power (W) 20.10
Voltage (V DC) 42.60
Pole No.2 Current (A) 0.4693
Power (W) 19.90
Voltage (V DC) 42.60
Pole No.3 Current (A) 0.4865
Power (W) 20.70
Test Category Test Parameters Test Results
Average [{luminance 125
(Eave, lux) -
Minimum Hluminance 59
{Emin, lux) =
, . Maximum [{uminance s
Hluminance Characteristic 243
(Emax. lux)
Minimum/Average 042
(Emin/Eang)
Minimum/Maximum 021
(Emin/Emu) =

END OF CERTIFICATE

Test Request No.: OT-2009-003
Model: RCSOS33L-190CWS0

Test Report of Roadway Lighting Measurer%ent
Original Issue Date: 22-09-2020
FL-0213/Rev.0/1 TJun2019
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M 4.1 | Hardunissanhvinawanfudmdudsedy sunMennidganiiiloansafiviiuagaimm P
ANMNENIARY Hafusunseain AMLEIARY Haidusunsean

A, rm fidgansihlawan SN A, nm Sefgansililaen SN
200 0,030 313" 0,006

205 0,051 315 0,003

210 0,075 316 0,0024

215 0,095 317 0,0020

220 0,120 318 0,0016

225 0,150 319 0,0012

230 0,190 320 0,0010

235 0,240 322 0,00067

240 0,300 323 0,00054

245 0,360 325 0,00050

250 0,430 328 0,00044

254*% 0,500 330 0,00041

255 0,520 333 0,00037

260 0,650 335 0,00034

265 0,810 340 0,00028

270 1,000 345 0,00024

275 0,960 350 0,00020

280*% 0,880 355 0,00016

285 0,770 360 0,00013

290 0,640 365* 0,00011

295 0,540 370 0,000093
297 0,460 375 0,000077

300 0,300 380 0,000064
303* 0,120 385 0,000053

305 0,060 %0 |, g 0700044

308 0,026 R 0,000036
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ANuEMASY (nm) Haidusunsennuasdsh 8 (A) Hatfusuanennmsenlng |® A)
300 0,01
305 0,01
310 0,01
315 0,01
320 0,01
325 0,01
330 0,01
335 0,01
340 0,01
345 0,01
350 0,01
355 0,01
360 0,01
365 0,01
370 0,01
375 0,01
380 0,01 0,1
385 0,013 0,13
390 0,025 0,25
395 0,05 0,5
400 0,10 1,0
405 0,20 2,0
410 0,40 4,0
415 0,80 8,0
420 0,90 - 9,0
425 095 Y e
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(va)
AMuEIARY (nm) Hardudunmennuaddivh 8 (A) fardudunsennmsuning ® (A)
450 0.94 ”
455 0,90 9,0
460 0,80 8,0
465 0,70 70
470 0,62 6.2
475 0,55 5,5
480 0,45 4,5
485 0,40 4,0
490 0,22 2,2
495 0,16 1,6
500-600 IO[(dsov}\vsol Lo
600-700 0,001 1,0
700-1,050 ) O[(?OO«/\)/SGO]
1,050-1,150 0,2
1,150-1,200 0,2.100.02<1150-)\)
1,200-1,400 0,02
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Wavelength Exposure Limiting aperture EL in terms of
Hazard
N Relevant equation range duration rad (deg) constant irradiance
ame .
nm sec Wemn?
Actinic UV
Es=SEx-SN)«aA | 200-400 | <30,000 1,4 (30) 30/t
skin & eye
<1,000 10,000/t
Eye UV-A Eova = SEA « AN 315 - 400 1,4 (80)
>1,000 10
Btue-light <100 100/t
Es=TEx ¢« BA) ¢ AN | 300 - 700 <0011
small source >100 10
<1,000 18,000/t °°
Eye IR Ep = SEp » AN 780 -3,000 1,4 (30)
>1,000 100
. 0.75
Skin thermal Eq=2Ep- AN 380 - 3,000 <10 2TT sr 20,000/t
M 5.5 ai‘Ur'ﬁmﬁﬁ'ﬂmﬂﬁ%’mma?ﬁﬁmﬁuaauwamm (RATUNINAIANTHHTIE) p
Wavelength Exposure EL in terms of
Field of view
Hazard Name Relevant equation range duration constant radiance
racians 2 4
nm sec Worn esr )
Blue light Lg=¥Lp+BAAY« AN | 300 =700 0,25 ~ 10 0,011+/t/10) 10%t
10-100 0,011 10t
100-10,000 0,0011+vt 10/t
> 10,000 0,1 100
Retinal Lp = SLy « RGN« AN | 380 - 1,400 <0,25 0,0017 50.000/(Ctet ™)
thermal 025-10 | 0,011(t/10) 50,000/(0tet *)
Retinal La =Sty +RA) - AN | 780 - 1,400 > 10 0,011 6,000/Q1
thermal - : %f:m
(weak visual )
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Hazard Measured vatue Resulting risk group | Risk group timit value Time to exposure
limit (s)
Actinic UV (mw m'z) 4.93E-01 Exempt 4.93E-01 > 30,000
Near UVA (W m”) 2.756-04 Exempt 2.75€-04 > 30,000
Blue Light Small
2 N N N N
Source W m™)
R Eye (W m?) 1.04E-02 Exernpt 100 > 1,000
Thermal Skin (W m™) 1.46E+00 Pass 3.56E+03 > 10
Hazard Measured value Risk group limit value Risk group Result
Wt m? Wsr m?) testad
Blue light hazard
4.55E+01 100 Exempt Pass
100mrad FOV
Blue light hazard
N N Group 1 N
1imrad FOV
Blue light hazard
N N Group 2 N
1.7mrad FOV
Retinal Thermal
5.95E+02 2.81E+05 Exempt Pass
1imrad FOV
Retinal Thermal
N N Group 2 N
L.7mrad FOV
Retinal Thermal
Weak Visual N N Exernpt N
35mrad FQV
Retinal Thermal
Weak Visual N N Group 1 7 N
{1mrad FOV -
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A, nm Sadganslalaan Su(A) A, nm §edgansilalaan S, (A)
200 0,030 313% 0,006
205 0,051 315 0,003
210 0,075 316 0,0024
215 0,095 3T 0,0020
220 0,120 318 0,0016
225 0,150 319 0,0012
230 0,190 320 0,0010
235 0,240 322 0,00067
240 0,300 323 0,00054
245 0,360 325 0,00050
250 0,430 328 0,00044
254* 0,500 330 0,00041
255 0,520 353* 0,00037
260 0,650 335 0,00034
265 0,810 340 0,00028
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280*% 0,880 355 0,00016
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305 0,060 ) 39 S 0,000044
308 0,026 XCE A UseB08008HT5un1s
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450 0.94 ”
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460 0.80 50
465 0,70 70
470 0,62 62
475 0,55 55
480 0,45 45
a8s 0,40 40
490 0,22 2,2
495 0,16 16
500-600 1 O{(dsc-)\)xsox 10
600-700 0,001 1,0
700-1,050 10[( 700-A1/500]
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Wavelength Exposura Limiting aperture EL in terms of
Hazard
N Relevant equation range duration rad (deg) constant irradiance
ame
nm sec Wern
Actinic UV
, Es=SExn-SA)eaN | 200-400 | < 30,000 1,4 (80) 30/t
skin & eye
<1,000 10,000/t
Eye UV-A Euva = SEp + AA 315 - 400 1,4 (80)
>1,000 10
Blue-light <100 100/t
Es = SEx«BAY« AN | 300-700 <0011
small source >100 1,0
<1,000 18,000/t *”
Eve IR Eq = SE\ « AN 780 -3,000 1,4 (30)
>1,000 100
R 0,75
Skin thermat E,=SEx s AA 380 - 3,000 <10 21T sr 20,000/t
mM519i 5.5 | aguArdasidanisldfusasiAnfusouszamen (Ra1sanasindinaussed) p
Wavelength Exposure EL in terms of
Field of view
Hazard Name Relevant equation range duration constant radiance
radians 2 4
nm sec Wem “esr )
Blue light L=SLy « BN+ AN | 300-700 | 0.25-10 0,011+/(t/10) 10°/t
10-100 0,011 10%/1
100-10,000 0,001 14Vt 10%/t
> 10,000 0,1 100
Retinal La= 5Ly« RO - AN | 380 - 1,400 <0,25 0,0017 50,000/(Clet %)
thermal 025-10 | 0,011(t/10) 50,000/(Clet **)
Retinal La=SLp+ RA)» A | 780 - 1,400 > 10 0,011 & 0 6,000/Q1 -
5 DENSTUF
thermal | L T o, VIvUANSNTTN
K vi
{weak visual N93UM3
stimulus)
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Hazard Measured value Resulting risk group | Risk group limit value | Time to exposure
limit (s)
Actinic UV (mw m‘z) 4.93E-01 Exempt 4.93E-01 > 30,000
Near UVA (W m®) 2.75E-04 Exempt 2.75€-04 > 30,000
Blue Light Small
2 N N N N
Source (Wm ™)
IR Eye (W m™) 1.04E-02 Exernpt 100 > 1,000
Thermal Skin (W m™) 1.46E+00 Pass 3.56E+03 > 10
Hazard Measured value Risk group limit value Risk group Result
W' m?) Ws m?) tested
Blue light hazard
4.55E+01 100 Exempt Pass
100mrad FOV
Blue light hazard
N N Group 1 N
1imrad FOV
Blue light hazard
N N Group 2 N
1.7mrad FOV
Retinal Thermatl
5.95E+02 2.81E+05 Exempt Pass
11rmrad FOV
Retinal Thermal
N N Group 2 N
1.7mrad FOV
Retinal Thermal
"Weak Visual N N Exempt N
35mrad FOV
Retinal Thermal
Weak Visual N N Group 1 N
11mrad FOV
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