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maslwnannueada 35W (£10%) 35W (+10%)
Wanddasain 6475 Im (£10%) 6,475 Im (£10%)
Usedngnwnisdadaing 185 Im/w (210%) 185 Im/w (£10%)
GVHIE IR 5000K (5028K +283K) 5000K (5028 K+283K)
AMUQNARLURA >70 >70

HUNTEAEULAM 155" x 55° 155" x 55°
wmsgnutlasiuhy/du P65 P65

Wtia uumLma’%"‘ Lithium Iron Phosphate Lithium Iron Phosphate
ussauln | 12.8 VDC 12.8 VDC
AYIULAIAET 49 Ah 49 Ah

draai 25 hrs. 25 hs.

niavaslay 540*1330*50 mm. (+10mm.) 540*1330*50 mm. (£10mm.)
thwiinlay 23 Kg (£10%) 23 Kg (£10%)
aglfnniinuesti eL7o 50,000 His. 50,000 Hrs.

mmﬁ TR 6 m (£36mm.) 6 m (£36mm.)

WAN TIS 1479-2558 : $5400
Uil “Hot Dip Galvanize® ASTM A123
4 mm. (#0.32mm.)

25 mm. (¥2mm.)

AN TIS 1479-2558 : $5400
quiafuaily *Hot Dip Galvanize® ASTM A123

4 mm. (£0.32mm.)

25 mm. (#2mm.)

§IU5IN
i

Steel Rod 1.5m x 4 uiyuiiiuaiiy
“Hot Dip Galvanize”ASTM A123

Steel Rod 1.5m x 4 unvyuihiuail
*Hot Dip Galvanize”ASTM A123
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FUTINULLVAIELTY (Multi Pile Foundation) 1WA Uadlung
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250(£3) M24x135 (5 Pcs) Zinc Plate Hexagonal Head
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6 L ) D
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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 poweW

CXEL) W UsesuAEnTL. o
3 EXAMINATION ( )

™
ﬂﬁa)Ow{ e ATTUATS

The examination was carried out in accordance to the relevant paragra;.)'r'{g of thg.l._.l.\'ﬂ79-0§

standard. CEETT— @ﬂ’ AT

( )
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 light, and

the LED solar street light was stabilized for 1 hour in the ambient temperature 25°C+1°C.

uivn swafniiy @szmdlng diin
sra R RE)ERLA
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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

43,2

Zonal luminous flux:
Lumens Per Zone o .
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

Polar diagram:

Intensity [cd]
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3. Color Characteristics of the LED solar street light

Tested on the (C=0, r=0) direction

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

Spectrum analysis:

Wavelength (nm]

Test performed on 8™ Sep 2020.
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ANNEX1: PHOTO DOCUMENTION

Overview

T

[y wedmsliiy Wszmalng) $104
¥ O EnER(RE)ERLA
RACER ELECTRIC (THAILAND) CO.LTD.

Fon”

{5 wfv"’,ﬁ
{547 ) ....................... verensesraans e UTEEUANENSTUAAS
{ )
w,‘"'ﬁ S
(mm ............................................ ASTUNTT
{ )

(m%a)...............&?zf.}gﬁg.ﬁu.w"nﬁums
( )



* ., o
onasuuuYnsdygTai.

> DEKRA

-10-

6086968.50P

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
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ANNEX3: LIST OF EQUIPMENT USED
Registrati TYPE
egu;(r)a fon Equipment name Designatio | Modei 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 68128 ) Technologie
VA, single-phase. s
i H - HAAS-
SH744 | Mighaccuracy array AAS AA 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 | 0-300vi0-600vi0-10A | "OKOGAW
Class
. 0.03;Vims:2.5mV;Irms:;
SHaa3 | D91 CCECVDC | \\nvio010 | wy12010 | 2mAicurmentO~10AWa | EVERFINE
P PRl tt:1000VA;Max voltage
120V, Max current 10A
Voltage
Intelligent AC power 0~300V,<0.2%;Current
SH 444 source DPS1060 DPS1060 0~54A Watt BKVAF EVERFINE
45~65Hz,<0.03%.
Working area:gamma
» o0 e | T
Mirr GO-D s Li
SH1165 viror 5 | 03m4se 0~360°x0.1°; load lohimesstec
Goniophotometer 1600 . hnik GmbH
max.50kg, object ,
. Berlin
max.diameter 1.6m
Wavelength
Array Type LMT GO- rgr;iezs\a/?;;g\?\?:Mx Li htL - t
SH1167 y P DSSM | 03B4ss81 | O-2MM(VIS), cnimesstec
Spectrometer 8107 resolution hnik GmbH
~2.5nm integration time Berlin
20~2000ms
SP 30 light sensitive surface LMT
SH1166 Photometer unit with SOT-18/ 03B4561 / 30mm,measuring Lichtmesstec
Photometer head SP 30 03B4562 | consoleiintegration time | hnik GmbH
20ms,ta=40ms Berlin
V:0~1000V,0~30A,
Precision power YOKOGAW
SH1177 P WT3000 WT3000 input
analyzer . A
resistance:10Mou, 5pF,
P:1500VA,V:150/300x0
SH1178 AC Source 6415 6415 .2%,C.15/7.5A,F:45~1k CHROMA
Hz
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Certificate of Acceptance

To participate
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 Headquarter Economy Park Shibei Hi-Tech Park, Jing’an District,
Shanghai 200436,
China

has been assessed and determined to fully comply with the requirements of ISO/IEC 17025:2005, the Basic Rules,
|EC CA 01 and IECEE 01-S, Rules of Procedure IECEE 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 verified on the aforementioned site.
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Praduct 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:

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 to alter 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
requirements of the testing and certification regulations of TUV SUD Group have to be complied.
For details see: www.tuvsud.com/ps-cert

Test report no.: 704061836102-05 o W
(mfa) Usy

Valid until 2026.03-10 () STURAMZATSURA
. oG
(aafa)....... OW ......................... AIINNTS
{ )
(A998). 9/;579{ ATTUNTY
Date, 2021-03-12 < A -~ )

vivn swedmsldiy @szindlneg) ida
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RACER ELECTRIC (THAILAND) CO.LTD.

Page 1 of 2
TUV SUD Product Service GmbH - Certification Body « Ridlerstralie 65 « 80339 Munich « Germany
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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 Il
?2“3 Max. system voltage: 1500V DC
g Fire Safety Class: Class C according to UL790

Tested IEC 61215-1:2016 —

) _ IEC 61215-1-12016 (a4¥a).....

according to: IEC 61215-2:2016
IEC 61730-1:2016 y
IEC 61730-2:2016 (GRETE ) I "R DO SO OO
EN 61215-1:2016 (
EN 61215-1-1-2 p 5
EN 21212_213010716 (asia)...... 63:‘2 LATTUNT
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

IEC SYSTEM FOR MUTUAL RECOGNITION OF TEST CERTIFICATES FOR ELECTRICAL EQUIPMENT
(IECEE) CB SCHEME

CB TEST CERTIFICATE

Product L:L—J.on Cell

Shandong Goldencell Electronlcs Technology Co ‘ Lt/
Name and address of the applicant “No 5 Fiyuan'Road, .
Thalland Industrlal Park, Hl Tech DlStIlCt, Zaozhu g Clt
277800 Shandong, P. R *Chin ;

Name and address of the manufacturer

Name and address of the factory

2'{7 800 Shandong,

) o . 3800mAh; 3 2vdc " -
Ratings and principal characteristics B I

Trademark (if any) ~Refer 'to test report -

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 B
forms part of this Certificate 60408727

Uszsrunaeny

s B

( )
This CB Test Certificate is issued by the National Certification Body - {
(as¥a). . ’\){ﬁ? e ATINNT
( }

: TUV Rhelnland Japan Ltd.

TUVRhemIand® rr—i’?fl;‘;a; %;izsfzi;:zzf;:32’;‘315“%%;ff

* ¥okohama.'224-0021; Japan
’:Phone +817 45 914 3888 :

2020-09-22-




\nasuuuinedygnted... 2. g

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

Test Reportissued under the responsibility of:

A TUVRheinland®

TEST REPORT
IEC 62619
Secondary cells and batteries containing alkaline or other non-acid
electrolytes - Safety requirements forsecondary lithiumcellsand
batteries, for use in industrial applications

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

Date of issUe ....ceuuureieiricrneenrinninn, : 2020-09-18

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

Ej‘ez‘:d%g&ifigg;::f’fff’_? ________ . TOV Rheinland (Shenzhen) Co., Ltd.

Applicant's name..........ccceuueeueene. : Shandong Goldencell Electronics Technology Co., Ltd
Address......ccooiiei s ¢ No.5 Fuyuan Road, Thailand Industrial Park, Hi Tech District,

Zaozhuang City, 277800 Shandong, P. R. China

Test specification:

Standard..............ooiiviiiniiiiinns : IEC62619: 2017
Test procedure...........cccccorueun.n... : CB Scheme
Non-standard test method.......... : N/A

Test Report Fom No.................. : IECB2619A

Test Re port Form(s) Originator....: UL(Demko)
Master TRF .......ccccoviiviiiiiiiieens : Dated 2018-06-07

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

Thispublication may be reproducedin whole orin part for non-commercial purposesasiong asthe IECEE isacknowledged as
copyright owner and source of the material. IECEE takesno responsibility forand will not assume liabitity 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 IECEE/IEC logo and the reference to the
CB Scheme procedure shall be removed.

Thisreportis not valid as a CB Test Report 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.

... JsrsTuAaEnTIIm
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Disclaimer: This documentis controlled and has been released electrnicaly. {
Only the version on the IECEE Website is the current document version " ) % on AL e
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Page 2 of 18 Report No. 60408727 001
Test item description.................... : | Li-ion Cell
Trade Mark..........ccovviiiniiiiiennn. L JEaNE
Manufacturer...........ccccoevvnnnnnnnnn. : | Same as applicant
Model/Type reference................... . | JGCFR26650-3800mAh-3.2V
Ratings....cccoveiiviiiiiiiiiiiciceeee, : | 3800 mAh, 3.2Vdc

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

X I CB Testing Laboratory:

TUV Rheinland (Shenzhen) Co., Ltd.

%7

22095008 24T

Testing location/address ...........cccccec......: 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 A
Approved by (name, function, signature)..: | Corney Zhang W
O |Testing procedure: CTF Stage 1:
Testing location/ address ............c.ccccc..:
Tested by (name, function, signature)......:
Approved by (name, function, signature)..:
[ | Testing procedure: CTF Stage 2:
Testing location/ address .............cc.........:
Tested by (name +signature) ..................:
Witnessed by (name, function, signature).:
Approved by (name, function, signature)..:
~
O |Testing procedure: CTF Stage 3: .
O |Testing procedure: CTF Stage 4 — o LAY il .
Testing locatooladdiess fae u‘J}( .............................................. UresTAmETTR A
o N4 /[ oA L )
Tested by (name, function, signature) ......: 2 fvfa{ ....... R0 0 T R AIINAIS
Witnessed by (name, function, signature).: -y ,\ r\{){yn’{ 7
Approved by (name, function, signature)..: o w{ 2L """'“""'"“"';nw“”
Supervised by (name, function, signature):

2

B (RE)EELF
ELECTRIC (THAILAND) CO..LTD.

TRF No. EC62619A
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Page 3 of 18 Report No. 60408727 001

List of Attachments (including a total number of pages in 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
Park North Nanshan District, 518057, Shenzhen,

cl.7.2.2 Impact test (cell);

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

cl.7.2.5 Overcharging (cell);

cl.7.2.6 Forced discharge (cell);
cl.7.3.2 Internal short-circuit test (cell);

China

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 requirementof EN 62619:2017

£
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’i%fw“ﬂ?*&% EFEHYE R LA
RACER ELECTRIC (THAILAND) CO., LTD
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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

+ J—
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.

{melddy szmalneg $aq
BOEF) EFRLA
ECTRIC (THAILAND) CO.LTD.

(ao%'a) .............................................. UsestupnEnITT
{ )
(a-nfrfa).......Qf{n{............................nﬁmm
( )
(T8 renr e o T..K...{.......,....ns-suﬂn
{ )

TRF No. EC62619A
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Page 5of 18 Report No. 60408727 001
Testitem particulars.........ccccoceiiiiinciiienniininninn, :
Classification of installationand use.................. : To be defined in final product
Supply Connection.........cccicvuenvviiicininnieennen : 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 not meet the requirement......... : F (Fail)
TeSHING cvceevennirrrnis s e :
Date of receipt of test item.......c...coooriiirrniicni, : 2020-06-16

Date (s) of performance of tests ......c.ccovivvevcneann. : 2020-06-16 to 2020-09-09

General remarks:

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

Throughout thisreport a [] comma/[X 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 O Yes

includes more than one factory location and a 54 Not applicable
declaration from the Manufacturer stating that the pplica
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
beenprovided................o

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

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
Rk |
GRS E2) I Usesrummenisul
{ )
(asdln).. YA T NIIUNTS
{ )
LTy ﬁ‘g§§ LATIUNS
( )

sl R (RE)BERLA
ELECTRIC (THAILAND) CO.LTD.

TRF No. EC62619A
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Page6of 18 Report No. 60408727 001
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 voltage 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 voltage charge to stop until 0.01CmA.
Nominal mass ..o, Approx. 87.5g
External dimensions (Mm) ............................ ¢ x H: 26.2+0.1mm x 65.7+0.3mm

A hwodmsii dszmalng aidn
B mocon( f#E ERLAE
QACER ELECTRIC (THAILAND) CO.LTD.
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Page 7 of 18 Report No. 60408727 001
IEC 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
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 charginginstructions 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 packs into battery systems N/A

5.6.1 General Cell odj_lyﬂ""/‘w/ N/A
Independent control and protection method(s) 5 0\ v N/A
Recommendations of cell operating limits b)}iﬁg g%" .......................................... A FLRE T N’;’AT’) A
manufacturer )

- Q V4 {\,\',(

Batteries designed for the selective d|scharg§ of‘é) UW ..................... AITUMIT N/A
portion of their series connected cells { )
Protective circLit component(s) and considetatigalo.]........ NS Mos ATTUfIS N/A
the end-device application ( )

5.6.2 Battery system design Cell only N/A
The woltage control function N/A

TRF No. [EC62619A
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Report No. 60408727 001

IEC 62619

Clause

Requirement + Test

Result - Remark

Verdict

The wltage control for series-connected batteries

N/A

5.7

Operating region of lithium cells and battery systems for safe use

=]

The cell operating region .................cccc.eeeei. :

Information mentioned in

manufacturer's specifications.

P

Designation of battery system to comply with the cell
operating region

N/A

5.8

Quality plan

Manufacturing quality plan (for example: |809001
etc.) prepared and implemented........................ :

The process capabilities and the process controls

TYPE TEST CONDITIONS

6.1

General

6.2

Testitems

Cells or batteries that are not more than six months
old (See Table 1 of IEC62619)

U|v|Tw| o

Capacity confirmation of the cells or batteries

Default ambient temperature of test, 25 °C + 5 °C

Tests were carried out in an
ambient temperature of
25+5°C.

SPECIFIC REQUIREMENTS AND TESTS

Charging procedure for test purposes

The battery discharged to a specified final voltage
prior to charging

The cells or batteries charged using the method
specified by the manufacturer........................... :

The method mentioned in
manufacturer's specifications.

1.2

Reasonably foreseeable misuse

7.21

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.

7.2.2

Impact test (cell or cell block)

Cylindrical cell, longitudinal axis impact

Prismatic cell, longitudinal axis and latsalaig -
impact (

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

REETA

4\
Results: no fire, no explosion. (aa¥ia)....Y4/

7.2.3

Drop test (cell or cell block, and battery sy§te$*n)

7.2.3.1

{(a1v9)..

General

TRF No. [EC62619A
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Page 9 of 18 Report No. 60408727 001
IEC 62619
Clause 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 of the test unit (g) .............coooeiii. . | 87.5g —
Height ofdrop (M) ... . 11.0 —
Results: no fire, no explosion P
7.2.3.3 Edge and comer drop test (cell or cell block, and The mass of cell is less than N/A
battery system) 20 kg
Description ofthe Test Unit.............................. : —
Mass of the test unit (Kg).........coovvvveeeei : =
Height of drop (M) ........ocooooeoeeeieeeee ; e
Results: no fire, no explosion N/A
7.2.4 Thermal abuse test (cell or cell block) P
Results: no fire, no explosion P
7.2:5 Overcharge test (cell or cell block) P
For those battery systerﬁs that are provided with —
only a single protection for the charging woltage
control -
Results: no fire, no explosion............c............... . | SeeTable7.2.5.
7.2.6 Forced discharge test (cell or cell block)
Upper limit charge woltage of thecell.................. o 13.95V
Cells connected in series in the battery system.... : N/A
Redundant or single protection for discharge voltage N/A
control provided in battery system..................... ;
Target Voltage...............ooooo . 1-3.95V applied. —
Maximum discharge current of thecell, Im...........: 3ItA —-
Discharge current for forced discharge, 1.01t......: [1tA —
Dischargingtime, t= (1 1t/ In ) x 90 (min.)........... - 1 90min —
Results: no fire, no explosion............................ . | See Table7.2.6. P
7.3 Considerations for internal short-circuit — Design evaluation P
7.3.1 General //P’
7.3.2 Internal short-circuit test (cell) W P
Samples preparation procedure: X J“c::l) U\ o J5v ﬁﬁ’uﬂwm%‘ .
a), in accordance with 8.3.9 of [IEC62133:2012; o}m ’J)(' """"""""""""""" )
O e Rt o e e S b, QB 0S5 o
filling........... : ( )
(090, SASTRY ATINNTS
W )
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‘Elause 'Requirement + Test Result - Remark Verdict
Tested according to Cl. 8.3.9 of IEC 62133:2012 test P

method, except all tests were carried out in 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 woltage 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...................... . | SeeTable7.3.2. P
7.3.3 Propagation test (battery system) 7.3.2 was selected. N/A

Method to create a thermal runaway in onecaell ... - N/A

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

no battery caserupture.......................0. :

8 BATTERY SYSTEM SAFETY (CONSIDERINGF UNCTIONAL 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

mitigation of the battery system N/A
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
8.2.2t08.24
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)...... : i
Resuts: no fire, no explesion..................... : /L/ N/A
- , Mg
The m/lgs;?éiz)r%p;tﬁi t:g ;ﬁf&?ﬁgag‘élﬁg@gbe 79:“,\ / .......\Ussmuci AL
8.2.3 Overcharge control of current (battery sys;erg) :\ (@WIyM) o | NA
Results: e ﬁre’ i explosion ................ k..h' ;‘ ....... ! I .)HJJMH 1 N/A
COnI0IES 1 ST 5 e oS T IR LR i N/A
maximum charging current { o )
8.2.4 Overheating control (battery system) Cell only N/A
The cooling system, if provided, was disconnected 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 desigred during
test NA
9 INFORMATION FOR SAFETY
The cell manufacturer provides information about
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 1in 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
s Wiamalng Daa
ELECTRIC (THAILAND) CO.LTD.
EXE D) N W TS LAULNTIUN
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IEC 62619
LC!ause Requirement + Test Result - Remark Verdict
ANNEX A | OPERATING REGION OF CELLS FOR SAFE USE P
A General P
A2 Charging conditions for safe use P
A3 Consideration on charging voltage P
A4 Consideration on temperature P
AS High temperature range P
A6 Low temperature range P
AT 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
B2 Test conditions: N/A
— The battery fully charged according to the —
manufacturer recommended conditiors........... ... :
— Targetcell forced into themal runaway............. ; —
— A specially prepared sample (e.g. a heater or a —
hole for nail penetration provided) used for ease of
testing.......ooo :
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) Cthermethods ... :
ANNEX C |PACKAGING .
The materials and pack design chosen insuch a
way as to prevent the development of unintentional
electrical conduction, corrosion of the terminals and
ingress of environmental contaminants
. R e sweinriih (s mn'hw) AGE]
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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 XPFA1 Material: LiFePQ., |~ -
Goldencell Specific capacity:
electronics 153mAh/g
Technology CO.,,
Ltd
-Negative electrode| ghanshan FSN-1 Material: Graphite, |~ -
Shanghai Tech Specific capacity:
Co., Ltd. 340.1mAh/g,
Tap Density:
1.10x0.1g/cm?
-Separator Ran Xu, 61mm * Material: PE, - -
Shenzhen 15um Dimensions: 61mm*
Electronics Co., 0.015mm (Width *
Ltd. Thickness)
-Electrolyte Jijiang Tianci | TC-EJGO1-R |Composition: LiPFs, |~ -
Materials Conductivity:
Technology Co., 10.75£0.5mS/cm
Ltd. (25°C)
-Shell Wuxi Jinyang 26650 Stainless steel - -
Co., Ltd

Supplementary information:
" Provided evidence ensures the agreed level of compliance. See 0D-CB2039.
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Clause Requirement + Test Result - Remark Verdict
7.21 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 (m2) Rise AT (°C)
C1# 24.5 3.593 24.09 84.0 A E
C2# 241 3.524 26.85 69.1 AE
C3# 23.6 3.509 27.35 97.3 A E

Supplementary information:

A -No fire or Explosion

B -Fire

C - Explosion

D - The test was completed after6 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 atstart| OCV atend Maximum Maximum Max. Cell Case
Sample No. of test of test - X 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

C14# 2.951 3.701 3.8 4.345 349 - A E

C15# 2.853 3.754 3.8 4.345 36.1 A E
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):

0~
v mwafaildd @izmalan 91da
Erz% £E HRLF
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7.2.6 TABLE: Forced discharge test (cell or cell block) P
OCV before Target Néiavsé":,;eed Total Time for
Sample No. |applyingreverse| Voltage Charge Reversed Charge Results
charge, (Vdc) (Vdc) Currentlt, (A) Application (min)
C16# 2.963 -3.95 3.8 90 A
C17# 2.971 -3.95 3.8 90 A
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 at start of test, . — Maximum applied
Sample No. (V dc) Particle location pressure, (N) Results
C1o# 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:
"dentify one of the following:
1. Nickel particle inserted between positive and negative (active material) coated area.
2: Nickel particle inserted 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 woltage 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). __

wafmrlidr Wizmalag 1174
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Clause Reguirement + Test Result - Remark Verdict
7.3.3 TABLE: Propagation test (battery system) N/A
OCV of Battery | OCV of Target Maxgt;ren Cell MaEﬁléTg::‘gUT
Sample No. | System Before | Cell Before Results
Test, (V dc) Test, (V dc) Tem%ecr;lture, Tem %%r:;\ture,
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 cel! failure method

2) Ifthe battery systemhas no outer covering, the manufacturer is required to specify the areafor 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
SampleNo. |testforCell/Cell| Charging ygl’t‘a' C:a({%‘f) Cell/Cell Blocks,|  Results
Blocks, (V dc) | Current, (A) ge, (Vdc)

Charge Voltage Applied Battery System: 1)
~~Whole - -~ Part
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Clause Requirement + Test Result - Remark Verdict

Supplementary information:

1. The exceeded woltage 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 itin usingthe whole battery sy stem.

Results:

A - No Fire or Explosion

B -Fire

C - Explosion

D - The woltage of the measured cells or cell blocks did not exceed the upper limit charging woltage
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 atstart 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
ModelNo. OCV at start(SOC 50%) of Maximum Charging Maximum Charging
' , _test,Vdc i Current, A ~ Voltage, Vdc

Maximum Specified Temperature ofr Baltery |- ~-Maximum Measured - -

Tt TTTT "System, °C , CellCaseTemperatﬁre, T

°C (O
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IEC 62619

Clause Requirement + Test

Verdict

Result - Remark

Supplementary information:

Results:

A~ No fire or Explosion
B-Fire

C - Explosion

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.

H - Other (Please explain):

TRF No. [EC62619A
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Product: Li-ion Cell
Type Designation. JGCFR26650-3800mAh-3.2V
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Product: Li-ion Cel!

Type Designation: JGCFR26650-3800mAh-3.2V

gure 3 Side e fel

Figure 4 short-circuit location of Cell
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China National Accraditation Sarvics for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
- (Registration No. CNAS L3080 )

TUV Rheinland (Shenzhen) Co., Ltd.
(Legé/ Entity: TUV Rheinland (Shenzhen) Co., Ltd.)
East of 1/F. & 2-4/F., Building 1. Cybio Technology, No.16, North of Keii 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-CLO1 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

-y [A
Signed on behalf of China National Accreditation Service for Conformity Assessment \ %‘&

Chira National Accraditation Service for Conformity Assassment{CNAS) is authorized by Certification and Accraditation
Administration of the Peopla’ s Republic of China (CNCA) to operate the national accraditation schemes for conformity
assessment. CMAS is a signatory of the 'ntarnational Labcratory Acersditation Cooperation Mutual Racognition Arrangement
{ILAC MRA) and the Asia Pacific Laboratory Accreditation Cooperation Mutual Recognition Arrang, L(APLAC MRAY
The validity of the certificate can be checked on CNAS website at http:/ /www.cnas.org.cn/engfish/findanace
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Electrotechnology and Hlumination Laboratory (E-LU)

Department of Electrical Engincering, Faculty of Enginecering
King Mongkut's University of Technology Ih()nburl

Noose 0 S 126, Pracha Uthit Road, Bang Mod, Thung Khru, Bangkok 10140, Thailand
ST Tl +66(0)2 470 9035, +66(0)6 4641 2595

Email: illuenglab. kmutt#gmail.com

Report Number: ELU/OT-2009-004

Certificate of Testing

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

[37 Village No.9, Sornthong Alley, Petchkasem 91 Rd.,
Suanluang Sub-district, Kratumban District, Samutsakorn 741 10, Thatland

Tel: +66(0) 2811 (741-5. and Fax: +66(0) 2420 0293
1. General Information

Electrotechnology and [lumination Laboratory (E-LU) in the department of electrical
engineering, King Mongkut's Univ ersity of Technology Thonburi (KMUTT) have tested sample(s) of
roadway Iummaxrea 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 4 /gf/may»@ka&a ,

Model: RCSOS35L-190CW50
(Kriangkrai P K
Head of Electrotechnolugy AdoeMumination Laboratory

2 bt s o = p e
"') LLHSYES s s 1%

Product Specification: MEEE) N SSURRRRRUOOINNN | & 1152 LN

Electrical Ratings: Report -\pproved by )
35W R s {V(

: /,. e TR

Lia"\ m..a:ms v "\‘Lé'iszﬂi y) IR
. , / e

"=
N i
puey

£ = =
A, AAC COLTO (asia)..... ’KS‘F“Z 54‘ NSNS
Photometric Rt as: ( )
5,000K, CRI(Ra)70 (Asst. Prof. Dr. Sumate Naetiladdanon)

Head of Electrical Engineering Department

Test Request No.: OT-2009-004 Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CW350 Original Issue Date: 22-09-2020
Page t of 6 FU-0215/Rev.0/1 TJun20 19
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Electrotechnology and Hlumination Laboratory (E-LU)
Report Number: ELUO -2009-004

2. Test Sample

Figure 1 Sample No. |

Test Request No.: OT-2009-004

Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CW50

Original [ssue Date: 22-09-2020
Page 2 of 6 FU-0215/Rev.0/1 Jun2019
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Electroteclmology and [Humination Laboratory (E-LU)

Report Number: ELUYOT-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 av erage value and the lummolh 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 Due. Date
. . . i 30010474 (Receptor Head)
ate c 2 ’ 2 Jul 2
llluminance Meter Konica Minolta CL-200A ; 20010258 (Meter) 02 Jul 21
|
Digital Power Meter Fluke 43B | DM8740435 09 Jun 21
Temperature & . $10079
Humidity Meter Fluke 971 19530922 Yearly
Laser Level Meter Rowel RW-UES3S 201701 UESS0462 Yearly
A /
, W
. . (B0 sscsemes s LT AR N T 21
Testing Location: { )

O’\} N e
Field Test: 99/9 Village No.2, Ladbualuang - Maitra Rd. Ladbualuma DI:Y CtyAyutayu 32963303

(14.1713693, 100316 343) .
(344D, ?fi’f;/ AITUATT

( )

Test Condition: —

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

Luminaires Operation:

[00% Dimming

Test Request No.: OT-2009-004 Test Report of Roadway Lighting Measurement

Modzl: RCSOS35L-190CW50 Original Issue Date: 22-09-2020
Page 3 of 6 FU-0215/Rev.0/17Jun2019
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Electrotechnology and Hlumination Laboratory (F-LU)

Report Number: ELU/O T-2009-004
4. Measurement of Horizontal Iluminance:
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. [Hluminance on roadway surface
grids were measured by the calibrated lux meter.

Table 2: Details of Luminaire Installation

LPo!e Distance (Max) 30m 19 Degree
LMounting Height Pole ( 647 m
D/Iounting Height Pole 2 6.49 m
U\rlounting Height Pole 3 647 m 6:47.649.847m
!Everhang 033 m

Boom Angle 150

Boom Length 25m

Width of Road 80m

2 3
6.47m 6.49 m 647 m
T I A G - fu: P A Iy ’“"’D
S N N A T A S S A S R
_"_:II:ZI::::::A&!IA:::IIIZ,
A e T
0.5.m] 13 m
a 30m o 30m -
(-DRQ/
b dmrhiih (ﬂi:mﬂ“.ij “;mvﬂ
A\CER ELECTRIC (THAILAND) CO.LTD
RSN | s 14 VI Yo 20 b e ot
y )
.E?.(.‘........‘........ﬂ‘iilul'ﬁ
)
@gﬁmwmmmma
)
Figure 2 Installation of roadway luminaires and measurement grid (21x17)
Test Request No.: OT-2009-004 Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190C W30 Original Issue Date: 22-09-2020

Page 4 of 6 FU-0215/Rev.0/17Jun2019




Table 3: Field Test Results of Hluminance on Road Surface Grid
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Figure 3 Horizontal illuminance on road surface §
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Electrotechnology and lllumination Laboratory (E-LU)

Report Number: ELU/OT-2000-004
6. Test Results

6.1 Summary of Test Results at 100% of dimming

f Number of Sample | Test Parameters (Input) Test Results
| Voltage (V DC) 43.26
| Pole No.1 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) 4331
Pole No.3 Current (A) 0.781
Power (W) 34.10
Test Category Test Parameters Test Results
éti:gr’algi;llummame 195
Minimum [luminance '
(Emin, lux) '
llluminance Characteristics ?gi:n;;lg Hluminance 38.0
ini / .
N 41
Minimum/Maximum 021
(Enin/Enmac) '

END OF CERTIFICATE
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Test Request No.: OT-2009-004 Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CWSs0 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-2009-005

Certificate of Testing

[luminance Measurement and Electrical Characteristics

Report Prepared for:

Racer Electric (Thailand) Co., Ltd.

LRI e sesnnsssssresssmessasnassanes Usesuauentl
137 Village No.9, Sornthong Alley, Petchkasem 91 Rd., ’( )
Suanluang Sub-district, Kratumban District, Samutsakpxj_g??‘ill I@Mam A954M13
Tel: +66(0) 2811 1741-3, and Fax: +66(0) 2420 0293 -
a;bﬁ‘ﬁ{m ....... ATTUNYI
1. General Information { }

s et =

Electrotechnology and Illumination 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
fux meter. Moreover, electrical characteristics, power consumptions. Test results were summarily
reported.

Test Request Number: OT-2009-005 Received Date: [4 September 2020
Test Date: 15 September 2020
Report Issue 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 ?‘ O; /é*vﬁgttﬂﬂ .
Model: RCSOS35L-190CW50 ‘

(Kriangkrai Pattanapakdee)

Head of Electrotechnology and Hlumination Laboratory

Product Specification:

Electrical Ratings: (DWQ/ Report Approved by:

35W , . .
panalng in -y s
ILAND) CO.LTD. ~ s ¥ T [

5,000K, CRI(Ra)70 (Asst. Prof. Dr. Sumate Naetiladdanon)

Head of Electrical Engineering Department

Test Request No.: OT-2009-005 Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CW30 Original [ssue Date: 22-09-2020
Page 1 of 6 FU-0215/Rev.0/17Jun2019
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Electrotechnology and Illumination Laboratory (E-LU)
Report Number: ELU/OT-2009-003

2. Test Sample

“ ] L] 1 W
PauTsinAing) 310A

A=A
= I RN =}

@iE...... ?ﬁ;f?:ﬂmm..nﬁum’s
!

e ———— b =

0T=2009-005

Figure 1 Sample No. |

Test Request No.: OT-2009-005 Test Report of Roadway Lighting Measurement
Model: RCSOS33L-190CW30 Original Issue Date: 22-09-2020
Page 2 of 6 FU-0215/Rev 041 Tun2019
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Electrotechnology and Ilumination 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:

101

EERTERIT PR LD PRRY ST Py

Equipment Brand Model Serial Number (S/N) Cal Due. Date
. . . 30010474 (Receptor Head)
c ) ) 2 Jul2
[lluminance Meter Konica Minolta CL-200A 20010258 (Meter) 02 Jul 21
Digital Power Meter Fluke 438 DM8740455 09 Jun 21
Temperature & Fluke 971 19530022 Yearly

Humidity Meter

Laser Level Meter Rowel RW-UES3S 201701UE350462 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
CRE L N, S JSUTURLENTINS
Luminaires Operation: (S0 3 S AP )
. e N\{
60% Dimmine P N 3. US¥N (o 3{;‘1'7117&1{;‘51}?@@1} ‘ 1 AUV 1 > e Y1 3
= HUII B = o oz, == o 5 )
! BTl o a2 .

== i 2
ELECTRIS (THALAND) CO.LTR:

[ BFR ) BTy A.—.x..'.....-.............

( R

Test Request No.: OT-2009-005 Test Report of Roadway Lighting Measurement

Model: RCSOS35L-190CW50 Original Issue Date: 22-09-2020
Page 3 of 6 FU-02135Rev 0/17un2019
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Electrotechnology and Illumination Laboratory (E-LU)
Report Number: ELU/OT-2009-005
4. Measurement of Horizontal Illuminance:
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

. 15D
Pole Distance (Max) 30 m ez

Mounting Height Pole | 647 m

Mounting Height Pole 2 6.43 m

- - = 47,649,647
Mounting Height Pole 3 647 m 6.47,6.49.647m

Overhang 033m
Boom Angle 15¢
Boom Length 2.3m
Width of Road 80m
| 2 3
S4Tm LD 647m ]
A T R R S T A A 3
‘JL:::::E::::::::::~E_.E..:::V
- “ ~
0.5ml |, I [5m
N 30m g 30m
wivn nwadnstdiy alszinalng diaa
A ELECTRIC (THAILAMDY CO.LTD.
e UTESTUANYNTIN
oS
vonsaensansnasesiantess AISHANT
o )
.._“ﬁg{mmwm.nﬁnm’s
' )
Figure 2 Installation of roadway luminaires and measurement grid (21x17)
Test Request No.: OT-2009-005 Test Report of Roadway Lighting Measurement
Model: RCSOS35L-190CW50 Original ssue Date: 22-09-2020

Page 4 of 6 FU-0215/Rev.0¢17un2019
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Table 3: Field Test Results of Huminance on Road Surface Grid

Fli02]

Page3 o6

L c o
% NAY (m) 9.0 7.5 6.0 4.5 a0 1.5 0.0 1.5 X0 4.5 6.0 7.5 9.0 m a
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Electrotechnology and Illumination Laboratory (E-LU)
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6. Test Results

6.1 Summary of Test Results at 60% of dimming

Test Request No.: OT-2009-005
Model: RCSOS35L-190CW50

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 [lluminance 125
(Eavy, lux) '

Minimum [Huminance 59

(Emin, lux) =

[fuminance Characteristics (l\'éi:n;sg; Hiuminance 243

oimmAes

Minimum/Maximum 031
(Emin/Emnay) '
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300 0,300 380 0,000064
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345 0,01 0_n 7
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i L ey DYl S 3520013
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AMuEIARY (nm) Hoddudunmonnuasdih @ A) | Seddusumssnmaenivg @ A)
450 0,94 9,4
455 0,90 9,0
460 0,80 8,0
465 0,70 7,0
470 0,62 6,2
a75 0,55 55
480 0,45 4,5
485 0,40 4,0
490 0,22 2,2
465 0,16 1,6
500-600 10{(450-}\)/501 10
600-700 0,001 1,0
700-1,050 ) O[(700~A)/5001
1,050-1,150 0,2
1,150-1,200 0,210>%24 150N
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 Wem™
Actinic UV
Es=SEA+SN«aN | 200-400 | < 30000 1,4 (80) 30/t
skin & eye
<1,000 10,000/t
Eye UV-A Eova = SEx » AA 315 - 400 1,4 (80)
>1,000 10
Blue-light <100 100/t
Eg= ZEA «BA)« AN | 300 - 700 <0011
small source >100 1,0
<1,000 18,000/t ™"
Eye IR Er=SEp « AA 780 3,000 1,4 (80)
>1,000 100
Skin thermal By = SEp » AA 380 - 3,000 <10 2T sr 20,000/t 7
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Wavelength Exposure EL in terms of
Field of view
Hazard Name Relevant equation range duration g constant radiance
radians 2 -
nm sec Wemesr™)
. [
Blue light Lg=SLa«BA) « AN | 300-700 | 0,25-10 0,011+/(t/10) 107/t
10-100 0,011 10%t
100-10,000 0,001 1ot 10%t
> 10,000 0,1 100
Retinal le=3La-RA - AN | 380-1,400 | <025 0,0017 50,000/(Qtet *%)
thermal 0,25- 10 0,011+¥(t/10) 50,000/(ﬂ~t 025
Retinal Lp=5La*RA) . AN | 780 - 1,400 > 1? y o,o11ﬁ6\"l./5,ogo/a
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Hazard Measured value Resulting risk group | Risk group limit value Time to exposure
Limit (s)
Actinic UV (mW m™) 4.93€-01 Exemnpt 4.93€-01 > 30,000
Near UVA (W m?) 2.75€-04 Exempt 2.75E-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 miz) 1.46E+0Q0 Pass 3.56E+03 > 10
Hazard Measured value Risk group limit value Risk group Result
Wsr' m?) W m? tested
Blue light hazard
4.55E+01 100 Exempt Pass
180mrad FOV
Blue light hazard
N N Group 1 N
11mrad 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
1.7mrad FOV
Retinal Thermal
Weak Visual N N Exempt N
35mrad FQV
Retinal Thermal
Weak Visual N N Group 1 N
11mrad FOV )
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