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1. anvouwawnisyasaiannugn AN 6 AT + 0.6% LARELAINTA WU Hot Dip Galvanize

2. amlwnuumunﬂnmﬂ'lmmﬁmmmmﬁm@mmunﬁu (mmmmw Nan. 2318 - 2549 dwdnedaudansddmiuviuasadn
3. mivhuu@Lunﬂrmﬂmmmﬂnwumhumiﬂmemmmr] iesensindiuaz 1395nen

4. Lmiw:mu@Lunﬂﬁwmmmmimumuunimm 60 Alaniu

5. gwnnuuuvatedufiauudouse Sasedng “melﬂmmamﬂmmlum vy souasw sansndn snae @z Lﬁumu

8. ﬁmﬁmmwmaL’uummfmmmimnwuw PP L A Aaraen1ndrfeaantesdns 1Ay Wi A sunedtn iy
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TanlWauuueaddndsuuasaniiay
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3. M3dnAmInAA é’w%’mﬁqi@mumma‘gwuﬁma@u IES LM-79-08
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« AndezAnimnnisdasadng dsrrnng 185 quuwine (Lumen/Watt) £10%
4. mso”mm%'a”wﬁdﬁqﬁﬂmummgm%%’mmu IES LM-79-08
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8. Lﬂmﬁummmwmmﬂ?zn@uLﬂuquEﬂqﬁuIﬂu‘Mmuu WhuallanAnddaauliindagegn 120 a5 (Watt) £5% ldFunsues
HIPIIUAINGD IECE1215-1-1: 2016
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(Infegrated Solar Cell LED Streetlight with Pole)

Maudulzanrag
fMaslivannLeais
Wanddasaing
UrranEn1mnisdnianng
CVHNEIERITE
ANUYNADIUAE
HUNTTELA
smsytlaeii gy
12 uumes
usanulvlin .
ANUYULALAET
mmq‘lw
uinvedlay
thutinlay

a;'u KELLI-13506 KELLI-23506
éuiﬂlﬂv’ RCSOS35L-190C W50 RCSOS35L-190CW50
NUAY 1 2

Monocrystaline 120W(+5%)
38W (£10%)
6475 Im (£10%)
185 Im/w
5000K (5028K +283K)
270
155" x 55°
IP65
Lithium Iron Phosphate
12.8 VDC
49 Ah
25 hrs,
540°1330°50 mm. (#10mm.)
23 Kg (£10%)

Monocrystalline 120W(+5%)
35W (£10%)
6475 Im (£10%)
185 Im/w
5000K (5028 K+283K)
>70
155" x 55°

Lithium Iron Phosphate
12.8 VDC
49 Ah
25 hrs,
5407133050 mm. (+10mm.)
23 Kg (£10%)

ANUVLNYNENLAN
AUMLIIBINLE

aglieudnueais eLro 50,000 Hrs. 50,000 Hrs.
Qi
AuauTRIaa7 Iy
ANMLAYIAIAT & m (£36mm.) 4 m (£36mm.)
Xandnin WAN TIS 1479-2558 : 53400 VAN TIS 1479-2558 © $5400
*uu;?a fuaily Hot Dip Galvanize” ASTV A123 yuiaiuady "Hot Dip Galyanize” ASTM A123
K

4 mm. (£0.32mm.)

25 mm. (#2mm.)

v\/\/mm. (£0.32mm.)
w 25 mm. (+2rnm)

Pryao ey

T
VST VT, SR

s L OO
Qﬂlﬂllllﬂ‘ﬂ‘ﬂﬂg']ﬂﬁ"]ﬂ ; )
JLan Steel Rod 1.5m x 4 ',wiqﬁuﬁqﬁuaﬁu-w N sieel Rog 18 W Tmyuiiuaily
U7
9

“Hot Dip Galvanize"ASTM A123

‘\)jof Dip Goivcmze ASTM A123
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& a i oS
v WlaluniszasAfauiuiugiuian nuulaug WA LAAUAT
ot VA0S
— 1064 (+5) o
260.5(:0.6) | .
{
g0 :
a
o8 %L ) Ractangular tubs
E ] T I N S~ 38¢75x3 2mm.
,/”E\\1 ml 1 o __NUTS N3 BOLTS
) AL/ 9 || 2763000
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Connect lamp
. D 60.5 (+0.6)
l
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a8 | 0ol | Riebt ane
i i | angie
g L L
| 3
! 4
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i T I - B 4
! ] i
: ’ .'~,
= TSR 0\/‘\_
g DETAIL E N
udl Round Pale 0&\\\_
g Thickness 4.0 (20.32) %
3 Kness 4.0 (X
e
350 (25) - 350 (+5)
250 (3) i 250(23)
7 R
© &
XD},
Ca
e P B
| 33 P {
|
1 | 10 (30.8) oB : é’
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M25 x135 (5 Pcs)
Nut M25 (10 Pcs)

"
'// Zinc Plate Hexagonal Head
o 280 3, : Driling Screw (4 Pcs)
250 (+3) '
:BL_ J T 0}
e} o | ot 1@ .
2 [ b
s o o -3 {7
o] 9 o /3
v il
280 (x3
Pile Bushing
480 (+5) Dia 60.5 (20.6) / T 3.2 (20.3)
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1) U KELLI - 13506 (uuiaidia) Usznaudas ¥ 67,800.00

LD wanliaundsyasddauiniugiuan auge 6 was
I 1 A
12) §IUTIALUUMAIEIN AWIAAINEIT 1.5 1uas
U 4 s/
) Tavlviusadfwduuasaiind vuin 35 Yad
34 RCSOS35L - 190CWS0 d1uu 1 law
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W 1 Ay
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(Integrated Solar Cell LED Streetlight with Pole)
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Lithium Iron Phosphate
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’1;’ LLI A uivl RCSOS35L-190CWE0 RCSOS35L-190CW5E0
uulan 1 2
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35W (+10%)

6,475 Im (£10%)
185 Im/w
5000K (5028 K+283K)
»70
165 x 85
iP&S
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"Hot Dip Galvanize”ASTM A123

agadulviiin 12.8 VDC 12.8 VDC
mmr«ggmmmﬁ" 49 Ah 49 Ah
Aga9ii 25 hs. 25 hrs.
1UNRYR3LAN 540*1330°50 mm. (£10mm.) 540133050 mm. (+10mm.)
thwtiniay 23 Kg (1 23 Kg (+10%)
a1yl uiineeadsl elro 50,000 Hrs. 50,000 Hrs,
—
AnduTRvauan v
ANURUBILAN . 6 m (36mm.) ] 6 m (+36mm.)
Tapdnian | AN TIS 1479-2558 : 55400 ) me TIS 1479-2558 : S5400
’IQIUEJ’J YLKNINLAUL "Hot Dip Galvanize” ASTM A123 TUnL "Hot D!p}J?¢on|ze ASTM A123
ALY AANLEN 4 mm. (£032mm.) i, (0.32mm.)
ANUMUNYBAUNLU I 25 mm. (£2mm.) mV\/\-/; m_(eomm)
wa IRBEER OO T T S S VR B S SR
QNHHUW%@Q@WU?’]H ¢ )
o Steel Rod 1.5m x 4 wiaiaiuaiy- rMSteeLRod‘-]TSH’)%E?L*A@'IJU%M@U
YUkl
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Connect lamp
— i D605 (+06)

|

150 (£5)

250 (%)
r -

10 08|,

I | r L_Lr___.___.l. o]
: |
I ' L
~ A o'
2 N
e DETAIL E A
st Round Pole NN
§ Thickness 4.0 (+0.32) (SR .
350 (+5) - 350 (£53 -—
250 (23 2803
| - "ll

~

I /é @\ ‘ [ @146 (24.9) B

H

A 3 A
i A i
5 o
“8-,‘§ ! §§ i

| S W
]

10 (:0.8) | GF Ly At
— ety —— f i i
i : [ @/ : L H
25 (£2) 1 o I %\/\/\/ & 75 (=3)
Wu'la 180 peen 1 \ A

>
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80 (=3
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o3 U
. 1140 (45 -
— 1064 (+5)
260.5(+0.6) .
ralb _l ;
a &
= ,61* -1 Ractangular tube
E 3 ! N 38x75x3 2mm.
//"E-\\ f')' ' a NUTS AND BOLTS
1 N J 4 | | 2763¢0.7)
| :
Connect lamp
. D 60,5 (+0.6)
]
i | B
L I |
R Lo
208 0o w0eosl | et anc
| 1 1 i angle
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|
= 3
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| |
A
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3 DETAIL E L2
o Round Pole 0‘9\\
§ Thickness 4.0 (#0.32) Py ]
0 —
/
350 (£5) — 350 (£5)
- 250 (£3) “ 280(23)
i {
' N
© &
o &)
1/l Sk o & 18
95 + Y
iy @’@ g 3 5 BNENTDY
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M25 x135 (5 Pcs)
Nut M25 (10 Pcs)

I S Zinc Plate Hexagonal Head
|.480 (£5) Drilling Screw (4 Pcs)

250 (*3)
SL" T —1
S o | ol 17 .5 2
#
g [ ] ‘; 3
; ] {
o] H &/
:i_;:r /,
| 1,
—a—
250 (*3
Pile Bushing
480 (£5) Dia 60.5 (X0.6) / T 3.2 (£0.3)
—e IR A

Plle Rod ,. /’3\\6
g A<

Dig 48 (X0.5) / T 3.2 (x0.3)
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Tuyafieniy (integrated Solar Cell LED Streetlight with Pole)

1) 3u KELLI - 13506 (WuuAadlen) Usznaude
L) anlbaundssamdfaunufugiua aiuga 6 was
w1 Ay
1.2) 37USINUUUNAIELIN 3UIAAINE1T 1.5 1uas
U 4 /e
3) Taulvueaddnduuasonfiad vuim 35 Yad
$U RCSOS35L - 190CW50 $1uau 1 T
U KELLI - 23506 (wuilag) Usenaudae
2.1) wnlaiunuszasdfauiuiugiuan sugs 6 was
w1 A
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U 4 su/m
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67,800.00
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NTLUANTIVINLUALADS (Solar powered LED Streetlight
with direct current supply from energy storage)
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UV 22 kV (Automatic Voltage Regulator (AVR) for 22 kV)
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Tuy ﬂmﬂﬂu (Intagrated Solar Cell LED Streetlight with Pole)
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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.

3 EXAMINATION

The examination was carried out in accordance to the relevant paragraphs of the LM79-08
standard.

The Digital CC&CV DC power supply WY 12010 was used to generat ment 0,8A
to the tested samples for all the mentioned tests.

Total operating time of the product foF'%eééd‘ré'fﬁéﬁ't'é"i'ﬁ'éiﬂai’h"g"é'té't‘)'iil‘jiéfibh"w'efs) around to 2
hours. L Y

3

Before measurements were taken, there waé no sea@bf)ﬁ(thepﬁa solar;street light, and

the LED solar street light was stabilized for { hour in the ambient temberature 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 NML

i
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4 RESULTS OF EXAMINATION
1. The Total Luminous Flux and Electrical Power of the LED solar street light
v [ [ [ [Tt | e
L 1 43,2 0,8000 346 1,00 64715 187,0
Zonal luminous flux:
Lumens Per Zone
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

Beam Angle | Beam Angle
C90-270° () °)
156,0 106,5
|

Beam Angle

; Sample lmax
1(A) (cd) Imax @ (C,y) C0-180° (9)

LNO.
L1 0,8000 | 5071 C=75°y=64° 57,0

|

Polar diagram:

Intensity [cd)
105° 120' 4500 165°435°20° 105°

{200

15 o - 15 5° w 45° g
Gamma [°)
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Intensity distribution:
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780 =2, 8 B 543 71 1130

0.0 9 1410 b} 570 3 820

820 57 37.0 9 473 s 570

340 1 120 EEY 2 417 o 1ze

36.0 31 20 41.0 3 283 329 23 40

55.0 REY 152 230 ) i 210 220 32 210

50.0 20 53 1532 180 223 210 19 10 )
100.8 1a 10 22 1.8 a1 10 2 20 3
1100 19 10 X 3.3 30 g9 18 & 20 10
1200 15 10 20 53 5.0 <9 10 e 20 1
1300 12 10 20 55 70 ) 10 50 28 10
1403 1 5 Z48 3.0 43 é,ﬂ 49 72:\] 44 5 ) 20
1508 28 D) oy 43 1 12 ig 40 1 2 28
1600 a3 20 40 32 10 4 <0 + 4 30 20
1790 43 10 =) ) 50 19 40 Y ) 40
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3. Color Characteristics of the LED solar street light

Tested on the (C=0, r=0) direction
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6086968.50P

Sample
No.

Input
current

(A)

Candela
intensity
(cd)

Chromaticity
Coordiante (x,y)

Chromaticity
Coordiante (u',v")

CCT

X y u

Vv

(K)

CRI

1

0,8000

1650

0,3491 | 0,3612 | 0,2104

0,4899

4886

71,8

SDCM=2,8~

Spectrum analysis:

: K
; i
7T s SO0 UG LU oS S S SR ERLEEEREE e
: it
: B
: L
: |l
: P
Y SO J l S SO U S POt OSSP URE PPN S
: P
; I
: [
: Ly
: P
; P
T R h L TLLLI IR r ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
: B U
‘ \
3 \ :
oz“,, T At B e SRR
: B ;
; } L
0| J‘A/A» ............................................. e
M‘)O = 450 S\;(l 550 300 50 700
Wavelength

Test performed on 8" Sep 2020.

Note: The SDCM is calculated based on ANSI 5ooo+<(~//?/‘7’7’734 TR
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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

LCalibration tuminous Flux (Im) 1328,8
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ANNEX3: LIST OF EQUIPMENT USED
) . TYPE
R trat . . .
egiga on Equipment name Designatio | Model No Specifications Manufactursr
n
SH 324 Integrating sphere 2.0m 2.0m 2.0m EVERFINE
Agilent
0~300V 0~1 50
SH 752 AC power analyzar 68128 68128 00 rms, AT Technologie
VA, single-phase.
s
High accuracy array HAAS- HAAS-
SH 744 , 380~780 EVERFI
spectroradio meter 2000 2000 m NE
: 1:3.949A:U:20.89V;CCT
SH 1704 Standard light source D204 D204 2856 K- ©:1338.6 Im EVERFINE
SH 1701 Digital Power Meter WT310E WT310E 0-300V/0-800V;0-10A YOK(/)\GAW
Class
- 0.03;Vrms:2.5mV;Irms:
sHasy | DOECCEOVDC T \\yio010 | Wy12010 | 2mAicurrento~10AWa | EVERFINE
P PRl |t 1000VA Max voltage
120V, Max current 10A
Voltage
Intelligent AC power 0~300V,20.2%;Current
SH 444 source DPS1060 DPS1060 0~54A Watt BKVA-F EVERFINE
45~65H2<0.03%.
Worki :
orking area:.gamma LMT
. y>0~180°x0.1°,C )
Mirror GO-DS Lichtmesstec
SH1185 ) 03B456 0~360°x0.1°; load )
Goniophotometer 1600 ) hnik GmbH
max.50kg,object .
. Berlin
max.diameter 1.6m
Wavelength
range:380~780nm x LMT
Array T LMT GO- 02nm(VIS) FWHM | Liettmesstec
r e n ,
SH1167 aytyp DSSM | 03B456-81 , 4
Spectrometer 8107 resolunoﬂr/ hnik GmbH
~2.5nm,integcation time Berlin
mm/geq/o%ms
P30 U~ light sensitive surface | LMT
SHi1eg | Photometer unitwith éCT 1g, | 03B486TT 30 medsuring ] Uichtmasstec
Photometer head SP 30 03B4562 | consoleiintegration time | hnik GmbH
- - 20ms. ta=H0ms’; Berlin
:0~100QV,0~30A,
Precision power 4 '77‘5737 , 0 YOKOGAW
SH1177 WT3000 WT: 4 input ...
ana]yzer B P T, F/ TR T [E] A
/ resmtance:@OMou, 5pF,
P:1500VA,V:150/300x0
SH1178 AC Scurce 6415 6415 2%,C:15/7 5A F:45~1k CHROMA
Qv' HZ,
LEND-—
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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 (IECEE)

DEKRA Testing and Certification (Shanghai) Ltd.
3F #250 Jiangchangsan Road, Building 16 Headquarter Economy Park Shibei Hi-Tech Park, Jing'an District,
Shanghai 200438,
China

has been assessed and determined to fully comply with the requirements of ISO/IEC 17025:2005, the Basic Rules,
IEC 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 Procedura.
The [ECEE membership status of this CBTL can be verified| Oreréntioned site.

Accepted since; 2006-03-30 ; Wolfram Zeitz

Date of Issue: 2020-05-12 ‘u/ IECEE Executye Secret
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Report No: 6086970.50QS

2k

PRI N N R SR R 147
LR A lua‘wéad LI RO I .....VIUI ----- 1500enesre brnsene

D DEKRA

IP65 Test Report - [ ] Before production [ After production

Applicant  :  Racer Electric (Thailand) Co., Ltd.
Address . 137 Moo$9 Soi Sorntong Petchkasem31rd. Suanluang Kratumban Samutsakorn

74110, Thailand.

Product type

Mode! Code

Applicable standards

Samples received in DEKRA
Laboratory on

Amount of samples received
Clauses checked

Tests performed

This Document includes
Date of Test

Result

Page [ of'5

SOLAR CELLLED
STREETLIGHT
RCSOS35L190CW50
35W

EN 60598-1:2015 + A1:2018
2020-09-07

1 pcs

92.2and9.2.6

IP65 test on 1 sample
5 pages

2020-09-14

Pass

LR ERAA LR TSI, 13352 073
7 RAALERIC PPN B AR SN )

' )

DEKRA Testing and Certification (Shanghai) Ltd

3/F. #250. Jiangchangsan Road building
16 Headquater Economy Park
Shibei Hi-Tech Pagk. Jing'an Dwtrict -
Shang[mi.é’m_"~ 51 @ﬁ Fda |
Tel: +86 21 60367666
Fax: +~ 8621 QOS6 7533
Member of the DEKRA Network v ""oﬁ/
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Report No: 6086970.50QS

DEKRA

PRODUCT DATA

SOLAR CELLLED
STREETLIGHT

Type of lamp

Rated frequency -

Degree of protection

P85
Cord attachment type -
Accessories provided R
Class Class Il

RATING LABEL

| WARACER

SOLAR CELL LED STREETLIGHT 35W
MODEL : RCSOS35L-190CW50
IP65 5000K CRI 70

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.

[] 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.

Remarks T

A‘\/" ' DEKRA Testing and Certification (Shanghai) Ltd
T ':)H i 3/F, #250. Jiangchangsan Road building
. 16 Headquater Economy Park
(:/}/7}3/77\] PR Shikei Hi-Tech Park. Jing’an District
N/ AL .hlx,a dod Shanghai. ! 711 %1%3 .
) CRi gggﬂg%

Page 2 of 3
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Report No: 6086970.50QS

RESULTS
Function OK
Packaging | --
Cosmetic | --
EN 60598-1
CLAUSES | CONTENTS PASS FAIL | REMARK NR
9.228& Tests for ingress of dust, solid objects and moisture
X

9.2.6 (IP65)

Report review X

The measurement result is considered in conformance with the requirement if it is within the prescribed limit. It is 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 shail not be reproduced, except in full, without the written approval.

This report is not used for social proof in China market

\\u“ N

" DEKRA Testing.and. Cemflpanon (Shanghal) Ltd

W 3/F. #230¢ Jlamclﬂn%an Road bmfdmo
_16 Headquater Economy Park
q Shlbex L THEOR Park. Jing*an District
;g » Shanghai. 2003348
70 ' E“M@ﬁ%
Sl fl\ +86 216036 7333

i
Page 3 0f3 Member of the DEKRA Nenvork vI4
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Report No: 6086970.50QS

Please note that every statement made in this repaort 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.

Engineername : YuanzhuLu Engineer signature \T
ﬁﬂﬂﬂ)hVL_

Reviewed by o Wesley Xu Reviewer signature )

Sample notice:

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

it (them) accordingly.

................................................ drus EASIEET
. : < \)
- Ohggert

\ )

DEKRA Testing and Certification (Shanghai) Ltd

3/F. #230. Jiangchangsan Road building
16 Headquater Economy Park
Shibei Hi-Tech Park. Jing ap District

Shan %%@0@%@ Ghina

60367666
Fax: =86 21 6036 7355
Page 4 of3 Member of the DEKRA Nenwork v 4 qf\’j’K
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Report No: 6086970.50Q8

Tainn

Overview Overview

LED module --

] assarasives

DEKRA Testing and Certification (Shanghai) Ltd

3/F. #230. Jiangchangsan Road building
16 Headquater Economy Park
Shikei Hi-Tech Park. Jing’ g{l,Qa.;t;n.t
Shangh QDM%?, ina

Tel: +86 21 60367666

Fax: + ﬁgké()ié 7533
Puge 50f3 Member of the DENRA Nenvwork_vi 4 ’
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H X XXX 235 14.9 30.0 15.1 113.0 15.0
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Limit = Iadtalunisnaasy Margin =  Awemwanisnadauilsudisuiudndndn
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CERTIFICATE

No. 22 102622 0002 Rev. 05

Holder of Certificate:

Certification Mark:

Product:

Ningbo Reneled New Energy Co.,Ltd.
No.35 Jintong Road

Binhai Industrial park

Xiangshan County

315700 Ningbo

PEOPLE'S REPUBLIC OF CHINA

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.:

Valid until:

Date, 2021-03-12
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CERTIFICATE

No. Z2 102622 0002 Rev. 05

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

Model(s):

|
i
L

Framed, with Junction box,

Cable and connectors.

Yangzhou Opto-Electrical
Products testing institute

No.10 West Kaifa Road, Yangzhou
225008 Jiangsu, P.R.China.

Parameters: Construction:

Test Laboratory:
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‘ZERTIFIKAT & CERTIFICATE

Tested
according to:

Safety Class:

Max. system voltage:

Fire Safety Class:

IEC 61215-1:2016
IEC 61215-1-1:2016
IEC 61215-2:2016

IEC 61730-1:2016 ...

[EC 61730-2:2016
EN 61215-1:2016

EN 61215-1-1:2016 - -

Class |l
1500V DC
Class C according to UL790

EN 61215-2:2017 : (/Wé ‘
EN IEC 61730-1:2018 7 Bpal .-
EN IEC 61730-1:2018/AC-201808 ™ " :

EN IEC 61730-2:2018

ENIEC 81730-2:2018/AC:2018-06

Page 2 of 2
TUV SUD Product Service GmbH « Certification Body + Ridlerstrale 65 -
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CB TEST CERTIFICATE

Produict

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 reparted 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
farms part of this Certificate

A TUVRheinland®

Date: 2020~-09-22

Li-ion Cell

Shandong Goldencell Electronics Technology Co., Ltd
No.5 Fuyuan Road,

Thailand Industrial Park, Hi Tech District,
277800 Shandong, P.R. China

Shandong Goldencell Electronics Technology Co., Ltd
No.5 Fuyuan Road,

Thailand Industrial Park, Hi Tech District,
277800 Shandong, P.R. China

Shandong Goldencell Electronics Technology Co., Ltd
No.5 Fuyuan Road,

Thailand Industrial Park, Hi Tech District,
277800 Shandong, P.R. China

3800mah, 3.2Vdc

Refer to test report

N/a

JGCFR26650-3800mAh-3.2V

IEC 626189:2017
See Test Report for National

Is%{e;

60408727 001
o) L

g )

Zaozhuang City,

Zaozhuang City,

Zaozhuang City,

This CB Test Certificate is issued by the National Cel\'t’i‘f:ic’a"ci"dr'\ Body "
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THv Rheinlﬁnd Japan Lgd. )
Global Technology Assessment Center

4-25-2 Kita-Yamata, Tsuzuki-ku L4
Yokohama 224-0021, Japan AMUNanaas
Phone + 81 45 914-3888 *
Fax + 81 45 914-3354
Mail: info@jpn.tuv.com w\
Web : www.tuv.com @__&

AYTNET VIR
Signature: A“ﬁj “é‘n‘ﬁ“q v
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- m—

”
Sy
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Disclaimer: This is an electronically raleased document. The authenticity of this certificate can be verified on the [ECEE Websita "http://certificates.iecee.org”
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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 for secondary lithium cellsand
batteries, for use in industrial applications

Report Number..........ccccceevvennnnnn. 1 60408727 001

Date ofissue......cccceeeiviiiiinninnnnnn. : 2020-09-18

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

':fe’;:ﬁ%f;t‘;fgigg F';:r‘gmmry ________ . TUV Rheinland (Shenzhen) Co., Ltd.

Applicants name..........cccoeeen.e.e. 1 Shandong Goldencell Electronics Technology Co., Ltd
Address........ccoveeviriiniiniiine e, : No.5 Fuyuan Road, Thailand Industrial Park, Hi Tech District,

Zaozhuang City, 277800 Shandong, P. R. China

Test specification:

Standard.........c.coiiiiiin : IEC62619: 2017
Test procedure......cccceveevecnnnnnn, : CB Scheme
Non-standard test method.......... : N/A

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

Test Report Form(s) Originator....: UL(Demko)
Master TRF ......ccevvivemveiceviies : 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 reproduced in whole orin part fornon-commercial purposesas iong asthe IECEE isacknowledged as
copyright owner and source of the material. IECEE takesno responsibility forand will not assum My fordamagesresul ting

from the reader'sinterpretation of the reproduced materialdue to its placement and context:

If this Test Report Form is used by non-IECEE member: EC logo and the reference to the
CB Scheme procedure shall be removeq“ )
Thisreportis not valid as a CB Test Report un[ess signed by di’ apprb\}edCB Testing L:abdratory

and appendedto a CB Test Certlflcate |$ued by an NCBii 'H ac/cordanc% with IECEE 02.

General disclaimer: S <= o A RN

The test resuilts presented in this report relate only tothe ob
This report shall not be reproduced, exceptin-full; withoutthé:
Laboratory. The authenticity of this Test Report(and its conten
responsible for this Test Report.

zn g ,aprovalmmdssumg CB Testing
can be werified by contacting the NCB,
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Disclaimer: This document is cortrolied and has been released electonicaly

Only the version on the IECEE Website is the current document version fnim AN VoYY
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Page 2 of 18 Report No. 60408727 001
Test item description.......cccoceueunins : |Li-ion Cell
Trade Marke....coouoieiiiiiiiiniiiieeenn, | T RE
Manufa Cturer: s smus s s smsmveanes : | Same as applicant
Model/Type reference..........ccoeeuen. : | JGCFR26650-3800mAh-3.2V
RatingSui.ssssssusnsmscssmmsnisnsonsrasnassen : 13800 mAh, 3.2Vdc

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

& |CB Testing Laboratory: TUV Rheinland (Shenzhen) Co., Ltd.

Testing location/address.........................: | 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 T Ll
Approved by (name, function, signature)..: | Corney Zhang Cjﬂw)/

[0 |Testing procedure: CTF Stage 1:

Testing location/address ......cccoovvviiiinnnt

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

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

O |Testing procedure: CTF Stage 2:

Testing location/address..........cceeveiennnnn

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

Witnessed by (name, function, signature).:

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

[0 | Testing procedure: CTF Stage 3: -
(0 |Testing procedure: CTF Stage 4: A
Testing Iocation/address.................l.....'_;;.:_ OKEWV = \ .
Tested by (name, function, signature)......:" ' _
Witnessed by (name, function, signatu:l"é).‘:"' '-‘“'; IRIT 18
Approved by (name,function,signaturg)..: Cl/ﬁ]az)o‘l ,.~.=n:-u-.--.~.~v.
Sy o U (v, NeEiion, signa‘tijr‘é')'i‘ : /¢ - )
(‘\\GUV
i 43R InTg
i el 2N e

TRF No. IEC62619A o
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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

¢l.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),
¢l.7.3.2 Internal 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

& The product fulfils the requirement of EN 62619:2017

-
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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

+ _—

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 other items listed above can be markad on the smallest package or supplied with the cell.

’ A3 TR EAE
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Page 50f 18 Report No. 60408727 001
Testitem particulars............cc.cooviiviiiieiieeceennnnl
Classification of installationand use.................. : To be defined in final product
Supply Connection..............cccooeecciivcecrnnnnennt- 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(Fall)

TeSting ..coviviiiciiecer e :

Date of receiptoftest item..........cccoveeenviviniinnnnnns : 2020-06-16

Date (s) of perfoomance of tests .........c..ceeeeeieees : 2020-08-16 t0 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 reporta [1 comma /X pointisused asthe decimal separator.

Manufacturer’s Declaration persub-clause 4.2.5 of IECEE 02:

The application for obtaininga CB Test Certificate O Yes

includes more than one factory location anda = Notapplicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
beenprovided.. ... :

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

Name and address of factory (ies)

TRF No. IEC62619A




NE

S CTAT B RO AT kot 1L NUIL i SO,
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 g°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 .............ooiiii Approx. 87.5g
External dimensions (mm) ............i dx H: 26.2+0.1mm x65.7+0.3mm

i . i
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TRF No. [EC62619A
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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 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 tosupport 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 systenﬁ/ N/A

5.6.1 General o |Cellonly " N/A
Independent contral and protection method(sﬁ\ VL b I N/A
Recommendations of cell operating limits by the calt [~ =7 7T N/A
manufacturer w )
Batteries designed for the selective dischargeow‘- rerersmnene TR N/A
portion of their series connectedcells ~ /7)/ | )
Protective circuit compqneqt(s);gng,ggns,id.éaffatﬁ{t'o'....:. LGNTTIUANT N/A
the end-device application )

5.6.2 Battery system design s Cell only N/A
The woltage control function /w B o gfjmfﬁéﬂw

\manfm LI
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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 ........cooooiveiiiiin, :

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: ISOQOO1
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)

TU| V| ©|T©

Capacity confirmation of the cells or batteries

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

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

SPECIFIC REQUIREMENTS AND TESTS

Charging procedure for test purposes

The battery discharged to a specified final wltage
prior to charging

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

The method mentioned in

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

Results: no fire, no explosion

at25°C+5°C N
Z@W

-See Table 7.2.1.

£.2.2

Impact test (cellorcellbléc’k')' 2 TP —

LU0 TUEMSITTYAS

Cylindrical cell, longitudinal axis impact %

Prismatic cell, longitudinal axis and |ateral ax§

N/A

impact
ReSUItS: no ﬁre' no exp|OSIon. / 7..

7.2.3

Drop test (cell or cell block, and\battery system)

7.2.3.1

General

%
g

TRF No. IEC62619A ~ Hin® iR
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Page 90f18 Report No. 60408727 001
IEC 62619
Clause [Requirement + Test Result - Remark Verdict
7.2.32 Whole drop test (cell or cell block, and battery P
system)
Description ofthe Test Unit.............................. . | LiFePO4 Cell —
Mass ofthe testunit kg).................o.oo . 187.5g —
Height of drop (M) ..o (1.0 —
Results: no fire, no explosion P
7.2.3.3 Edge and comer drop test (cell or cell biock, and The mass of celf is less than N/A
battery system) 20kg
Description of the Test Unit............................. ; —
Mass ofthetestunit (k@) ..................cil ; —
Height ofdrop (m) ..o : —
Results: no fire, no explosion N/A
7.2.4 Thermal abuse test (cell or cell biock)
Results: no fire, no explosion
7.2.5 Overcharge test (cell or cell block)
Forthose battery systems that are provided with —
only a single protection for the charging wvoltage
control
Results: no fire, no explosion............................ © | SeeTable7.2.5.
7.2.6 Forced discharge test (cell or cell block)
Upper limit charge wltage of thecell.................. o 13.95V
Cells connected in series in the battery system.... : N/A
Redundant or smgle protection for discharge voltage N/A
control provided in battery system..................... .
TargetVatage. ..o o |-3.95V applied. —
Maximum discharge current of thecell, In........... | 31tA —_
Discharge current for forced discharge, 1.01t....... [1ItA -
Dischargingtime, t= (1 1t/1n ) x 90 (Min.)........... © [ 90min —
Results: no fire, no explosion........coooovveiiien. ) Se;\TabI/eZ/Zf. P
7.3 Considerations for internal short-circuit — [{,&5&1 n evaluation P
731 General T WXUEW‘; LRUENTTUAE P
7.3.2 Internal short-circuit test (cell) ‘ Lo, ’ P
Samples preparation procedure: RN 'é"j""""""")m T P
a), in accordance with 8.3.9 ofIEC621 33 2@8?bﬂoj
b), the nickel particle inserted béfore Charginmgor: = ewererees AYIIATNT
¢), the nickel particle was inserted bifore eleczrolyte )

fllING. .o

TRF No. [EC62619A
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Report No. 60408727 001

IEC 62619

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 wiltage 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...........cocooeeeeennl. . | 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 onecell ... : N/A
Results: No externd fire from the battery system or N/A
no battery case rupture .........ccooevieeiiiiieiennn. :

8 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
8.2.2t08.24

8.2.2 Owercharge control of voltage (battery system) Cell only N/A
The exceeded charging woltage applied to the whole N/A
battery system
The exceeded charging wltage applied to only a \
part of the battery system, such as the cell(s)......: / 1A
Results: no fire, no explosion..........ocoeveviiiinnnn. ; N/A
The BMS interrupted the overcharging before g&\(WV N/A
reaching 110% of the upper limitchérging volta o

8.2.3 Overcharge control ofcurrent(battery system) Celionly y - N/A
Results: no fire, N0 explosion. ... v, é,m/ s N/A
The BMS detected the overcharging current ang Z‘ )
controlled the charging to a levgl:below the 75‘?3*’ N N/A
maximumcharging current ( R \h, 13

8.2.4 Overheating control (battery system) Cell only ’ N/A
The cooling system, if provided, was/d-&scgﬂngz(ed N/A

N e e P f. 1UA z‘?g 249
TRF No. [EC62619A ' BV RS ks '
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Report No. 60408727 001

IEC 62619

Clause [Requirement + Test IResult - Remark Verdict
Elevated temperature for charging, 5 °C abowe N/A
maximum operating temperature....................... :
Results: no fire, noexplosion...........c..o...o . ; 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
The cell manufacturer provides information about
current, wltage and temperature limits of their
products
The battery system manufacturer provides N/A
information regarding how to miigate 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 [EC 62620 | See page 4
indicated on the cell, battery system orinstruction
manual.
Cell or battery systemhas clear and durable P
markings
Cell designation IFpR/27/66/M/-10+50/90 P
Battery designation N/A
Battery structure formulation S N/A

TRF No. [EC62619A (
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Report No. 60408727 001

IEC 62619

Clause Requirement + Test Besuit - Remark Verdict
ANNEX A |OPERATING REGION OF CELLS FOR SAFE USE P
A1 General P
A2 Charging conditions for safe use P
A3 Consideration on charging voltage P
A4 Consideration on temperature P
A5 High temperature range B
A.6 Low temperature range P
A7 Discharging conditions for safe use P
A.8 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 thermal runaway............. : —

— A specially prepared sample (e.g. a heaterora —

hole for nail penetration provided) used for ease of

teStNG. oo :
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...........ocoooeiiiii ;
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 contam;n’gng &
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Report No. 60408727 001

[EC 62619
Clause Requirement + Test Result - Remark Verdict
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, IEC 62619: | Tested with
Goldencell -3800mAh-  [12.16Wh 2017 appliance
Electronics 3.2V
Technology Co.,
Ltd
-Positive electrode | Shandong XPF1 Material: LiFePQs, |~ -
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, 81mm* 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., 10.75+£0.5mS/cm
Ltd. (25°C)
-Shell WuxiJinyang 26650 Stainless steel - -
Co., Ltd

Supplementary information:
" Provided evidence ensures the agreed level of compliance. See OD-CB2039.

TRF No. [EC62619A
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Page 14 of 18 Report No. 60408727 001
IEC 62619
Clause Requirement + Test Result - Remark Verdict
7.21 TABLE: External shortcircuit 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 A E
C2¢# 24.1 3.524 26.85 69.1 AE
C3# 236 3.509 27.35 97.3 AE

Supplementary information:

A - No fire or Explosion
B-Fire

C - Explosian

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 de) (V dc) Charging Charging °C)
Current (A) | Voltage (V dc)

C13# 2.848 3.760 3.8 4.345 34.9 AE

Cl4# 2.951 3.701 3.8 4.345 34.9 A E

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):

e UTRY el TR
)
s d00R e
)
- Q_" :
TRF No. [EC62619A *%m*nw a
{ ) ‘ili']a',“:‘i‘"ig:;.}‘j’] ',’}g\j‘qj'n)

..‘i:,. v ,";’_'\. (T R S
MO UNE T
P




r———

+
TP PPPP. . | i
E PRSI s 4 !
AR AER U KA RN - o o T

LLTTTTIYITIL LYY Veey

Page 150f 18 Report No. 60408727 001
IEC 62619
Clause Requirement + Test I Result - Remark Verdict
7.2.6 TABLE: Forced discharge test (cell or cell block) P
OCV before Target I\Iéiavseur:d Total Time for
Sample No. |applyingreverse}| Voltage Charge Reve_rse_d Char_ge Results
charge, (V dc) (Vdc) Current?t (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 ITABLE: Internal short-circuit test (cell) P
OCV atstart of test, . .4 | Maximum applied
Sample No. (V dc) Particle location pressure, (N) Results
C1o# 3.541 1 800 AE
C20# 3.548 1 800 AE
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 particleinserted 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 voltage drop was not achieved
F - Test was concluded when fire or explosion occurred
G - Other (Please explain). _
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[EC 62619

Clause Requirement + Test , Result - Remark Verdict

7.3.3 TABLE: Propagation test (battery system) N/A
imum Cell | Maximum DUT

OCV of Battery | OCV of Target Maxgse  olosure
Sample No. | System Before | Cell Before Results
Test, (V dc) Test, (V dc) Tempoemture, Tempoerature,
¢C) (¢C)
Method of cell failure " Location of target cell Area for fire prote ction (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) If the 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 Cell/Cell Blocks, Results
Blocks, (V dc) | Current, (A) (Vdc)

Max. Charging
Voltage, (V dc)

Charge Voltage Applied Battery System: 1)
Whole - Part

TRF No. [EC62619A
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IEC 62619
Clause Requirement + Test Result - Remark Verdict

Supplementary information:

1. The exceeded witage can be applied toonly a part of the system such as the celi(s) in the 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 wltage of the measured cells or cell biocks did not exceed the upper limit charging voltage
E - The woltage of the measured cells or cell blocks did exceed the upper limit charging woltage

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 - Owercurrent 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). ___

8.2.4 TABLE: Overheating control (battery system) N/A
ModelNo. OCV at start(SOC 50%) of aximum Chargj Maximum Charging
test, V dc Voltage, Vdc
. bha
.......... ST TV B

ipbinig) easured Results

oc )

B T EEE T dnuignaad
TRF No. [EC62619A A Co T '
Tt em e e vt 53y

Iam~ ;~ f\crﬂ )
\a..‘, AR " y ¥iT 1

P O AL Let AT e R ]
AT R PR IM 676§1,§V‘\% i :;‘g\nh




o))

AU EEL TS e W e ssteesrssrsssssees
Page 18 of 18 Report No. 60408727 001
IEC 62619
Clause Requirement + Test Result - Remark Verdict

Supplementary information:

Results:

A - No fire or Explosion

B - Fire

C - Explosion

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 battary 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). ___

Remark:
- End of test report -
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Product: Li-ion Cell

Type Designation: JGCFR26650-3800mAhQ-3.2V

Aoy

=]
-0
-
ad
bt
-l
F
#
@
a
w
-
z
d
™
1)
=)
[ E

B/ 0

Wl

/

4 l’ .
ale

igre2 Sidexiew-1 of Celt

- nt e

8 Mvmm V51317
Rev. 0 1) s era YV :
R R LR S R PRI L]
L (o T

/ HENIIRE




Lﬂr\«acw

"
o A
Silet tduald i

Attachment1 Photo Documentation

Page 2 of2

Li-ion Cell
JGCFR26650-3800mAh-3.2V

Product:

Type Designation:
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For Daisy Liu, 20190110

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-CL0O1 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

. *.,n,:t:,‘. .
China National Accreditation Service for Conformity Assessment(éNAS) 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 Arrangement (APLAC MRA).
The validity of the certificate can be checked on CNAS website at http://www.cnas.org.cn/english/findanaccreditedbody/index.shtml ’ e
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Electrotechnology and Humination 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, Banghok 10130, Thailand
Tel: +66(0)2 470 9035, +66(0)6 4641 2593

Email: illuenglab. kmuttw gmail.com

Report Number: 5L UZOT-2009-004

Certificate of Testing

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

137 Village No.9, Sornthang 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 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
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: 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 Q ?Zq%m?@h&z

Model: RCSOS35L-190CW50
(Kriangkrai Pattanapakdee)

Head of Electrotechnology and IHumination Laboratory

Product Speciﬂcation AT S
Electrical Ratings:—="""} T . *:Report Approved
35W ) . :' .- 4 T

o s O TR

R (— . ;_,h,y/;, O//( /0

s |

Photometric Ratings:

5,000K, CRI(Ra)70 . MAﬂt Proﬁﬂr)__S,qmate \laetxlﬂ Wﬂﬁag
ment

---------------------- J,

THNA Y Efetirtdal Engineering De

Qool =

C e, UEVV Lu‘?.é’ﬁ"ﬁ

ul

B , sersaree 499 T34 l’}J
Test Request No.: OT-2009-004 \ Test Ruport of Roadway Lighting {143334380 183917
Model: RCSOS335L-190C W50 Original Issue Dage; 22+Q0,
§ AU
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Electrotechnology and IMumination Laboratory (E-1U)

Report Number: LU T-2009-00.4

2. Test Sample

T=2

2009=004

)
Figure 1 Sample No: T+ LY GERHIE

23300115
o (Mool “

- N G AV TR I e L TR iale
Test Request No.: OT-2009-004 o {,"Test'chor(.ot‘ Ronga.y.L.@m%;!}%p}ﬂmﬁgm ) il
Model: RCSOS35L-190C W30 \ Original lssue}%q%&@%ﬁﬁ%@,ﬂ14._:1;.‘;.3-73
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Electrotechnology and Hlumination La boratory (E-LU)

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

Horizontal ithuminance on road surtace under the reference single side arrangement ot LED
streetlight were measured o cateulate the as erige value and the luminous unitormities according to the
reference standard. Moreover, electrical characteristics and poser consumption were also measured
during the field test.

Test Standard:

According to customer’s requirements

Test Equipment:

! J
Equipment Brand Model | Serial Number (S/N) | Cal Due. Date

. . . - 30010474 (Receptor Head)
> Mote . 2200, ) 2 Jul2
Hluminance Meter Konica Minolta CL-200A | 20010258 (Meter) 02 Jul 21
Digital Power Meter Fluke 43B DM8740455 09 Jun 21
Temperature & Fluke 971 19530922 Yearly

Humidity Meter

Laser Level Meter Rowel RW-UESS 20170 1UE5S0462 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: S W .

100% Dimming
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Electrotechnology and Hlumination Laboratory (E-LU)
Report Number: ELUZOT-2009-004
4. Measurement of Horizontal Hluminance:
hree 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. Huminance on roadss ay surtaee

grids were measured by the calibrated fux meter.

Table 2: Details of Luminaire Installation

|‘ Pole Distance (Max) 30m 1‘ K Degr’ebg
[ Mounting Height Pole | 647 m
» Mounting Ifcight Pole 2 6.49 m‘
- Mounting Height Pole 3 | .47 1y BT O 0T
- Overhang 0.33m W
] Boom Angle 15"
Boom Length 25m -
Width of Road 8.0m

3
647 m D

o
N
N
~J
3

]

6.49 m
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0.5ml |yl 1.5m
N 30m b o
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Figure 2 Installation of roadway luminaires and measurement grid (21 xl% “"j\
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Figure 3 Horizontal illwminance on road surface ‘ .
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Electrotechnology and Hlumination Laboratory (E-LU)

Report Number: ELUZOT-2009-004
6. Test Results

6.1 Sunmumary of Test Results at 100% of dimming

Number of Sample | Test Parameters (Input) 1‘_*  Test Results
| - Voliage (V DC) J 43.26
? Pole No.i i Current (A) 0.776
| | Power (W) 33.50
| | Voltage (V DC) 4324
Pole No.2 - Current (A) l 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
Average Hluminance 195
(Eava, lux) '
Minimum Iluminance g |
(Emin, IUX) '
. . L Maximum [lluminance -
lluminance Characteristics j 38.0
{Emax. lux)
Minimum/Average 0.41
(El!\ill/Ea\'g) ’
Minimum/Maximum 021
(Emin/Emux) -
END OF CERTIFICATE
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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: ittuenglab.kmutt@gmail.com

Report Number: ELU/OT-2009-005

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 1741-3, and Fax: +66(0) 2420 0293
1. General Information

Electrotechnology and [llumination 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 ac
lux meter. Moreover, electrical characteristics, power consumptions. Test results werg
reported.

Test Request Number: OT-2009-003 o] %" Received Dates~~~—-~~wl4x-Se‘ﬁf.téﬁl-bér5202:O' R
« Test Date: 15 September 2020

Report lssuM: 22 September:2020
Sample Description: FADEANRRORTAT: =2+ AN oetnt €3 & 3 o
Product Type: LED Solar Roadway Luminaire

Number of Sample: 3 unit(s) o 5
Manufacturer: Racer Electric (Thailand) Co., Ltd.
Brand Name: SOLAR CELL Street Light 35W

Model: RCSOS35L-190CW350

(Kriangkrai Pattanapakdee)
Head of Electrutechnology and Illumination Laboratory

Product Specification: W/
\ : EEURTAN

Electrical Ratings: oo “1 T REpPGrt Approved by:

3I5W . -

: L - T

K - - [ ="

L enememnans s S A Ll
Photometric Ratings: -
5,000K, CRI(Ra)70 (Asst. Prof. Dr. Sumate Naetiladdanon)
Head ot Electrical Engineering Department
druungnAase
Test Request No.: OT-2009-003 Test Report-of Roadway Lighting Measuremém;?x
Model: RCSOS35L-190CW30 Original Issue Date: 22-09-2020" )
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Electrotechnology and Illumination Laboratory (E-LU)
Report Number: ELU/OT-2009-005

2. Test Sample

S
B P POUUUTURE & B A8 0 2
\
4
Figure 1 Sample No. | g
& P dnugndos
Test Request No.: OT-2009-003 Test Report of Roadway Lighting Measutepdcht
Model: RCSOS33L-190C W30 Original Issue Date: 22-09-2020
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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 av erage value and the luminous uniformities according to the

reference standard. Moreover, electrical charactenstlcs 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
. . . 010474 (Receptor Head)

i Cq v -2 - 2 2

[lluminance Meter Konica Minolta CL-200A 20010258 (Mater) 02 jul 21

Digital Power Meater Fluke 43B DMB740455 09 Jun 21
Temperature & i 21009 L
Humidity Meter Fluke 971 19530922 Yearly
Laser Level Meter Rowel RW-UE5S 201701 UE5S80462 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) 73-80%

Stabilization Time 30 minutes W/

Luminaires Operation: ‘\ D

60% Dimming
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..........
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Test Request No.: OT-2009-003 TREES oo Tedt REOTT of Roadwa} Lighting Mgasqxj‘em;:gt,‘ 201970
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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
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

v
1

trertrssansascane s

and

DbJ

Pole Distance (Max) 30m 13 Degtee
Mounting Height Pole 1 647 m
Mounting Height Pole 2 6.49 m
Mounting Height Pole 3 6.47 m 6:47.6.49.647m
Overhang 033m
Boom Angle [30
Boom Length 235m
LWidth of Road §0m
| 2
[ 647m P 1 L 647 m
ZII::Z:!II:::III:!!I:?
vﬁ:—' o S SN SIS S SOSSS SOE SOLS. B —
[( 0.3m] (L3 M !
[N o

Figure 2 Installation of roadway luminaires and measurement erid 21x17)
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‘igure 3 Horizontal illuminance on road surface



v 10,200

Electrotechnology and Illumination 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.l Current (A) 0.4691
Power (W) 20.10
Voltage (V DC) 42.60
Pole No.2 Current (A) 0.46593
Power (W) 16.90
Voltage (V DC) 42.60
Pole No.3 Current (A) 0.4865
Power (W) 20.70
Test Category Test Parameters Test Results
Average llluminance 125
(Eave, lux) )
Minimum Illuminance 59
(Emmn, lux) -
ltuminance Characteristics (Né::nllsg Hlluminance 243
?g:::/n]; ?\B/Avera:e 0.4
Minimum/Maximum 021
{Emin/Emax) -

Test Request No.: OT-2009-005
Model: RCSOS35L-190CW50
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500-600 lesehvsel 1,0
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Wavelength Exposure Limiting aperture EL in terms of
Hazard
Relevant equaticn range duration rad (deg) constant irradiance
Name
nm sec Wem
Actinic UV
Es=3EAS(A)eaA | 200-400 | < 30000 1,4 (80) 30/t
skin & eye
<1,000 10,000/t
Eye UV-A Euvs = SEx + AA 315 - 400 1,4 (80)
>1,000 10
Blue-light <100 100/t
Es = SEx+BA)« AN | 300 - 700 < 0,011
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 E, = 364 » AA 380 - 3,000 <10 21T s 20,000/t *”
M50 5.5 | agueidasidanisldfuuasiiAnduaaussamn (RASNANAIMISUNSE) p
Wavelength Exposure ELin terms of
Field of view
Hazard Name Relevant equation range duration constant radiance
radians 2 4
nm sec Wern “esr )
Blue light Lg=3Lyr BN «AA | 300-700 | 025-10 0,011+(t/10) 10%t
10-100 0,011 10°/t
100-10,000 0,001 1+vt 10°/t
> 10,000 0,1 100
Retinal La=SLA-RA AN | 380-1,400 | <025 0,0017 50,000/(Clet °%)
thermal 0,25 - 10& 0,011+v(t/10) 50 OOO/((].t %)
s steovany ‘a' SRR TINGTT
Retinal L= SLa RN+ AN | 780 - 1,400 > 10 4@/ 0011 3} 6wwa
el RN . A REE b
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Hazard Measured value Resulting risk group | Risk group limit value Time to exposure
limit (s)
Actinic UV (mW m?) 4.93E-01 Exempt 4.93E-01 > 30,000
Near UVA (W miz) 2.75E-04 Exempt 2.75E-04 > 30,000
Blue Light Small
5 N N N N
Source (W m ")
IR Eye (W m?) 1.04€-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?) Wsr'm? tested
Blue light hazard
4.55E+01 100 Exempt Pass
100mrad FOV
Blue light hazard
N N Group 1 N
1mrad FOV
Blue light hazard
: N N Group 2 N
1.7mrad FOV
Retinal Thermal
5.95E+02 2.81E+405 Exempt Pass
1imrad FOV
Retinal Thermal
N N Group 2 N
1.7mrad FOV /‘
Retinal Thermal W
Weak Visual N N oo Exernpt davsussudiysieay
TS RS DU ST PP PR TR TIPS !
35mrad FOV
Retinal Thermal
Weak Visual N N
11mrad FOV
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