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Testing procedure and testing location:

% Testing Laboratory:
Testing location/ address..........c.ccuiiee 3

”  Associated Laboratory:
Testing location/ address.............couuin 2

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

Approved by (+ signature)................ :

Standard Technology Union Co., Ltd

No.203, Bullding B, Jingye Sanjie, Yushu Incustrial Park,
Guangzhou Economic & Technological Development Zone,
Guangzhou, Guangdong, China

Juener Li
(LVD Engineer)

Johnson Xie
(LVD Engineer)

] Testing procedure: TMP
Tested by (name + signature),.......
Approved by (+ signature)................
Testing location/ address...........cc.cocoeuee :

] Testing procedure. WMT
Tested by (name + signature).

Approved by (+ signature)................
Testing location/ address..............c.cceerunneee.

Witnessed by (+ signature)............. .

™M

! Testing procedure: SMT
Tested by (name + signature)..........
Approved by (+ signature).............. 1
Supervised by (+ signature)...............
Testing location/ address.............ccccoccvuennen !

| Testing procedure: RMT
Tested by (name + signature)...........
Approved by (+ signature)............... .
Supervised by (+ signature)....
Testing location/ address..............ccccoecennnee :
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Summary of testing:
Full tast with model ROOT.

Tests performed (name of test and test clause):

These tests fulfil the requirements of standard
ISOVIEC 17025,

Whean determining the test conclusion, the
Measurement Uncertainty of test has been
considerad.

List of attachments:

Annex 1: Eurgpean Group Differences and MNational
Differences

Annex 2 Product photo

Testing location:

Standard Technology Union Co., Lid

Mo 203, Building B, Jingye Sanjie, Yushu Industrial
Park, Guangzhou Economic & Technaological
Davelopment Zone, Guangzhou, Guangdoeng, China

Mame and address of production sites (Factories):

Same as manufacturer

List of countries addressad:
- CENELEC member countries
= Australia

Summary of compliance with Mational Differences:

[¥] The praduct fulfils the requiremeants of EN G2471: Z008.
[] The product fulfils the requirements of AS/MNZS IEC 62471; 2011

Copy of marking plate:
MIA

TRF No. IECG24T1A
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Furthermone marking on tha lamp...............
Seasoning of lamps according |IEC standard.

Information for safety USe.....mmmmmeen

Test item particulars...... ..o &
Tested FAMID. i s s s
Testad [amp SYSIEML. .o
Lamp classification Qroup. ...
Fated of the lamp.....co i, W

Used measuremeant instrumant............ccccooveveiicicvniin &
Temparature by measurement. ...l

& continuous wave lamps
A

1 exempt

[] pulsed lamps

] risk 1 Mrsk2 [risk3

Reaf_ to List of test equipmeant usad
25+ 5°C

: Forindoor use

Possible test case verdicts:

Date (s) of parformanca of 18815 oo &

— test case does not apply to the test object............. N/A (Not applicable)
= test object does meet the requirement.................... P (Pass)

- test object does not meet the reqguirement............ - F (Fail)

Testing:

Date of receipt of st M. o8, 01 2023

Sep. 01 2023 to Aug. 04 2023

General remarks:

Thee tast resulls presanted in this repor ralate only to the objact lested.

This raport shall not be reproduced, excapl in full, without tha wrillan approval of the Issuing testing laboratory.
"{See Enclosure #)" refers to additional information appended to the report.

"{See appended fable)" refers to a table appended to the report.

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

List of test equipment must be kept on file and available for review.

General preduct information:
The product can amit Blua light whan powared,

This report cover the following models:

Madel Mo,

Ratings

ROOY, RODE, ROO9, RO10, RO11, RD1Z, ROM3, RD14, RO1S, RO1E,

BV 1A, LEDs, 385'W

differant.

The all models have same construction and components, Using the same LEDs, cnly the appearance shape

TRF Mo. IECE24714
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IEC 62471

Clause |Requiremem + Test Result — Remark | Verdict
EXPOSURE LIMITS P

41 General P
The exposure limits in this standard is not less than P
0,01 ms and not more than any 8-hour period and
should be used as guides in the control of exposure
Detailed spectral data of a light source are generally P
required only if the luminance of the source exceeds | €€ clause 4.3
10 cdm™

43 Hazard exposure limits P

431 Actinic UV hazard exposure limit for the skin and eye | No UV hazard P
The exposure limit for effective radiant exposure is P
30 Jm? within any 8-hour period
To protect against injury of the eye or skin from P
ultraviolet radiation exposure produced by a
broadband source, the effective integrated spectral
iradiance , Es, of the light source shall not exceed
the levels defined by:

o2 " P
E, 1:2?‘5‘.').1: Sy, (4) AL A2 <30 Jm*
Wt
The permissible time for exposure to ultraviolet P
radiation incident upon the unprotected eye or skin
shall be computed by:
30 P
Imex=— s
max E‘

432 Near-UV hazard exposure limit for eye P
For the spectral region 315 nm to 400 nm (UV-A) the P
total radiant exposure to the eye shall not exceed
10000 Jm* for exposure times less than 1000 s. For
exposure times greater than 1000 s (approximately
16 minutes) the UV-A irradiance for the unprotected
eye, Euva, shall not exceed 10 Wm™?,

The permissible time for exposure to ultraviclet P
radiation incident upon the unprotected eye for time
less than 1000 s, shall be computed by:
10000 P
Imax S
Eyva
433 Retinal blue light hazard exposure limit See table 4.2 P

TRF No. IEC62471A
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IEC 62471

Clause

IRequiremenl + Test

Result — Remark

Verdick

To protect against retinal photachemical injury from
chronic Hue-light exposure, the integrated spactral
radiance of the light source weighted against the
blue-light hazard function, BiA), i.e., the blue-light
welghted radlance |, Lg, shall not exceed the levels
defined by:

Fid
fa-r EE'P-’J.H-*F BAp-Ar-Ad <ig® Jopt amid
M s

fort=10%s -

o0
la=Y L -B(1)-A1 5100 W-m. s

)

fort=10%s

4.3.4

Retinal bue light hazard exposure limit - small source

A,

Thus the spectral iradiance at the eye E,, waighted
against tha blue-light hazard function B(A) shall not
axcead the levels defined by:

see table 4.2

MIA

o0
Egt=3 Y E(40) B4) M-Ai<100 J.m?
30D ¢

fort=100s

A,

00
Eg= Y E,-B(A)-Ads1 W.m
xe

fort= 1003

MIA

435

Retinal tharmal hazard exposure limit

To protect against retinal thermal injury, the
integrated spectral radiance of the light source, L,
weighted by the bum hazard weighting function Ri,)
(from Figure 4.2 and Table 4.2), Le., the burn hazard
weighted radiance, shall not exceed the levels
defined by:

. 50000

I;:J:I 2 1
Ila= Y Iy - R{A)-Ad % W.m™. ar
ol - 025

{(10ps=t=103s)

4.3.6

Retinal thermal hazard exposure limit = weak visual stimulus

For an infrared heat lamp or any near-infraned source
where a weak visual stimulus is inadequate to
activate the aversion response, the near infrared
(T80 nm to 1400 nm) radiance, Lig, as viewad by the
aya for exposure times greater than 10 & shall be
limited to:

6000

1400
Lp= ¥ & R(3)-ad s —— W-mZ. et
T8O [ 4

t=10s

4.3.7

Infrared radiation hazard exposure limits for the eye

TRF Mo. IECE24714
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IEC 62471

Clause

|Requiremenl + Test

Result — Remark

Verdict

The avaid thermal injury of the comea and possible
delayed effects upon the lens of the eye
{cataractogenesis), ocular exposure to infrared
radiation, Ew, over the wavelength range 780 nm to
3000 nm, for times less than 1000 s, shall not
axcead:

2000
Em= 3 B A4518000.5 07 wW.m?
80

t=1000 s

For times greater than 1000 s the limit becomas:

3000 2
Emr= Y E, A45100 W m
TB0

t=1000 5

4.3.8

Thermal hazard exposure limit for the skin

Vigible and infrared radiant exposure (380 nm o
3000 nm) of the skin shall be limited to:

21000
Ewe= Y ¥ & (4e) Ar-ALS 2000028 .t
A0 g

MEASUREMENT OF LAMPS AND LAMP SYSTEMS

Measurement caonditions

Measurement conditions shall be reported as part of
the evaluation against the exposure limits and the
assignmant of nsk classification.

Lamp ageing {seasoning)

MIA

Seasoning of lamps shall be done as stated in the
apprapnata |IEC lamp standard.

A

Test environment

For specific test conditions, see the appropriate |EC
lamp standard or In absence of such standards, the
apprapnate natonal standards or manufacturer's
recommendations.

513

Extraneous radiation

Careful checks should be madea to ensure that
axiranaous souwrces of radiation and reflections do
not add significantly to the measurement resulis

314

Lamp operation

Crperation of the test lamp shall be provided in
accordance with;

—  the appropriate IEC lamp standard, or

MIA

TRF Mo. IECE24714
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Clause

|Requiremenl + Test

Result — Remark

Verdict

—  tha manufacturer' 5 recommendation

Lamp system operation

o

The power source for operation of the tast lamp shall
ba provided in accordance with:

h)

— the appropriate IEC standard, or

= the manufacturer' s recommendation

52

Measurament procadura

521

Irradiance measurements

Minimum aperture diametar Tmm.

Maximum aperture diameter 50 mm,

The measurement shall be made in that position of
the bearm giving the maximum reading.

T|O|TW|(TO|W|(T|D

The measurement instrument is adequate calibrated,

5.22

FRadiance measurements

5221

Standard mathod

The measurements made with an oplical system.

The instrument shall be callbrated to read in absclute
radiant power per unit recalving area and per unit
solid angle to acceplance averaged over the field of
view of the instrument.

|| T|O|T

5222

Adtermative method

Alternatively to an imaging radiance set-up, an
iradiance measuremeant set-up with a circular fizld
stop placed at the source can be used to perform
radiance measurements.

523

Measurament of source size

The determination of a, the angle subtended by a
spurce, requires the determination of the 50%
amizsion polnts of the source.

a.24

Pulse width measurement for pulsed sources

A

The determination of At, the nominal pulse duration
of a source, reguires the detarmination of the time
during which the amission is > 50% of ils peak value.

MIA

8.3

Analysis methods

531

Waighling curve interpolations

TRF Mo. IECE24714
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IEC 62471

Clause

|Requiremenl + Test

Result - Remark

Verdict

To standardize interpolated values, use linear
interpalation on the log of given values to oblain
intermediate paints at the wavelength intervals
desired.

see table 4.1

532

Caleulations

The calculation of source hazard values shall be
performed by weighting the spectral scan by the
appropnate function and calculating the total
weightad energy.

2.33

Measurement uncerainty

The quality of all measurement results must be
quanlified by an analysis of the uncartainty.

sea Annex C in the morm

LAMP CLASSIFICATION

For the purposes of this standard it was decidaed that
the values shall be reported as follows:

sea table 6.1

= for lamps intended for general lighting service,
the hazard valuas shall ba repoflad as aither
irradianca or radiance values at a distanca which
produces an illuminance of 500 lux, but not at a
distance less than 200 mm

200 mim;

— flaf all other light sourcas, including pulsed lamp
sources, the hazard values shall be reporied at a
distance of 200 mm

MiA

6.1

Continuous wave lamps

6.1.1

Except Group

MIA

In the except group are lamps, which does not pose
any phetobiological hazard. The requirement i met
by any lamp that does nol pose:

MIA,

—  an actinic ultraviclet hazard (Es) within 8-haurs
exposure (30000 5], nor

MIA,

- anear-UV hazard (Ejpes) withan 1000 2, (about 16

minj, nar

MIA

= arefinal blue-ight hazard (Le) within 10000
(about 2,8 h), nor

MIA

— aretinal thermal hazard (Ls) within 10 5, nor

MIA

- an infrared radiation hazard for the eve (Er)
within 1000 &

MiA

Risk Group 1 (Low-Risk)

M/A

TRF Mo. IECG24714
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IEC 62471
Clause |Requirem-enl + Test Result — Remark Verdict
In this group are lamps, which exceeds the limits for MAA
the except group but that does not pose:
= an actinic ultraviclet hazard (Es) within 10000 5, MIA
nor
— anear ultraviolet hazard (Euve) within 300 5, nar MiA
= aretinal blue-light hazard (Lg) within 100 s, nor A
— aretinal thermal hazard {Ls) within 10 5, nor MIA
— an infrared radiation hazard for the eve (Er) MAA,
within 100 s
Lamps that emit infrared radiation without a sirong MAA,

visual stimulus and do not pose a near-infrared
retinal hazard (Lig), within 100 5 are in Risk Group 1.

6.1.3 Rizk Group 2 (Moderate-Risk)
This requirement is mat by any lamp that exceeds P
the limits for Risk Group 1, but that does not pose:
- an actinic ultraviolet hazard (Es) within 1000 = P
axposure, mor

— anear ultraviolet hazard (Eua) within 100 s, nor

= aretinal blue-light hazard (L) within 0,25 5
(avarsion response), nor

— aretinal thermal hazard {Ls) within 0,25 5 P
(aversicn response), nor

—  an infrared radiation hazard for the eve (Eg) P
within 10 5
Lamps that emit infrared radiation without a sirong P

visual stimulus and do not pose a near-infrared
retinal hazard (Lig), within 10 s are in Risk Group 2.

6.1.4 Risk Group 3 (High-Risk) MiA,
Lamps which exceed the limits for Risk Group 2 are A,
in Group 3.

6.2 Pulsed lamps MiA,
Pulse lamp criteria shall apply to a single pulse and to A
any group of pulses within 0,25 =.

A pulsed lamp shall be evaluated at the highest MIA
nominal energy loading as specified by the

manufacturer.

The risk group delemination of the lamp baing MIA

tested shall be mada as follows:

TRF Mo, IECG24714
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for repatiively pulsed lamps, a lamp whose
weighted radiant exposure or weighted radiance
dose is below the EL, shall be evaluated using
the continuous wave risk criteria discussed in
clause 6.1, using time averaged values of the
pulsed emission
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IEC 62471
Clausa |Requiremenl + Test Result — Remark Verdict
—  alamp that exceeds the expasure limit shall be BA
classified as balonging to Risk Group 3
(High-Risk}
—  for gingle pulsed lamps, a lamp whose welghtad MIA
radiant exposure or weighted radianca does is
below the EL shall be classified as belonging to
the Exempt Group
MIA,

TRF Mo. IECE24714
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Clause IReuuirernenl + Test Result — Remark | Verdict
Table 4.1 IEpactraI weighting function for assessing ultraviolat hazards for skin and eve |
Wawvelength® UV hazard function Wavelength UV hazard function
A, nm S} A, nm Sadh)
200 0,030 33 0,006
205 0,051 315 0,003
210 0,075 36 0,0024
215 0,085 37 00,0020
220 0,120 313 0,0018
225 0,150 319 00012
230 0,180 320 0,000
235 0,240 322 0,00067
240 0,300 323 0, 00054
245 0,360 325 0,00050
250 0,430 328 0,00044
254" 0,500 330 0,00041
255 0,520 333 0,00037
260 0,650 335 0,00034
265 0,810 340 0,00028
270 1,000 345 0,00024
275 0,860 350 0,00020
280" 0,880 355 0,00016
285 0,770 360 0,00013
290 0,640 365" 0,00011
295 0,540 370 0,000093
297+ 0,460 irs 0,000077
00 0,300 380 0,000064
03 0,120 385 0.000053
305 0,060 380 0, 00004
aoa 0,028 395 0, 000036
310 0,015 400 0, 000030
* Wavelengths chosen are representative: other values should be obtained by logarithmic interpalation at
intermediate wavelengths.
* Emission lines of a mercury discharge spectrum.

TRF Mo, IECG2471A
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Clausa | Reguirement + Test Result — Remark Verdict
Table 4.2 | Spectral weighting functions for assessing retinal hazards from broadband optical
SOUMCESs
Wavelength Elue-light hazard function Burn hazard function
nm B (A) R (A)
300 0,01
305 0,01
30 0,01
315 0,01
320 0,01
325 0,01
330 0,01
335 0,01
340 0,01
345 0,04
350 0,01
355 0,01
360 0,01
355 0,01
370 0,01
375 0,01
280 0,01 0.1
JB5 0013 0,13
3890 0,025 0,25
305 0,05 0.5
400 0,10 1,0
405 0,20 2,0
410 0,40 4,0
415 0,80 8,0
420 0,90 9.0
425 0,95 9.5
430 098 9.8
435 1,00 10,0
440 1,00 10,0
445 0,97 9.7
450 0,94 9.4
455 0,90 9.0
460 0,80 8.0
465 0,70 7.0
470 062 6,2
475 0,55 5.5
4580 045 4.5
485 0,40 4.0
450 0,22 22
405 0,16 1.6
500-500 L 1,0
G00-700 0,001 1,0

TRF Mo. IECG2471A
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Clause |Requirernenl + Test Result — Remark Verdict
Table 4.2 | Spactral weighting functions for assassing retinal hazards from broadband oplical

SOUMGES

T00-1050 Q]

1050-1150 02

1150-1200 0,24 (0 CE1150:4)

1200-1400 0,02

TRF Mo. IECE24714
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Clause |Hequiremenl + Test Result — Remark | Verdict
Table 5.4 |S|.|rnrnary of the ELs for the surface of the skin or cornea (irradiance based values) |
Hazard Wavelength | Exposure Limiting EL in terms of
p— Relevant equation range duration aperture | constant irradiance
nm £0c rad (deg) Wem
Actinic LV - . . _
skin & eye Es = FEi = S(A} = Al 200 — 400 < 30000 1.4 (80 30/t
=1000 100001
Eye UV-A Ewva = FEx = AM 315 — 400 1.4 (80
>1000 10
Blue-light Ea = FEi = B(A) = AM 300 - 700 =100 < 0.011 100t
small source =100 . 1.0
Eve IR Ew = FE.» AN T8O <3000 =1000 1.4 (80 18000157
v e - =1000 ' 100
Skin thermal = ¥Ex* Ah 380 — 3000 =10 2msr 20000/t 0.7
Table 5.5 |5urnrnar5-' of the ELs for the retina (radiance based values) |
Wavelength | Exposure Eield of view EL in terms of
Hazard Mame | Relevant equation range duration s constant radiance
nm SEC Wem2sr')
0,25 =10 | 0011=4{t110}) 108t
) 10-100 0,011 105
Blue light La = FLi=B(h) - Ak 300 = 700
100-10000 0,001 1=+t 1081t
2 10000 0.1 100
Retinal ] L e RO 44 280 — 1400 =0,25 0,0017 SO000/ ast 1)
= - = A —_
thermal REZhe R 025-10 | 0.011-4(t10) |  50000/(a-t0)
Retinal
thermal _ . .
{weak visual Lir = FLu = R{A) = AN T80 = 1400 > 10 0,011 G000/
stimulus)

TRF Mo. IECE2471A




\\""TU/ Page 16 of 20 Repart Mo.: STUES0230900003L0M

IEC 62471
Clause |Fiequifement + Test Result = Remark | Verdict
Table 6.1 |Em ission limits for risk groups of continuous wave lamps (o=0,0575rad) | P
Emission Measurement
Risk Astion Symbol Units Exempt Low risk Mod risk
spacirum
Limnit Result Limnit Result Lirmit Result
Actinic LV Suwlh) = Wern2 0,001 - 0,003 2.36e-3 0,03 -
Near U Eirva, Wern? 10 == 33 3.372e1 100 -
Blue light B{A) [ Wispresr! 100 — 10000 2.216e4 | 4000000 -
Blue light, -2
emall source B(A) En Wemn 1,0* —_ 1.0 — 400 —
Ratiral R(A) La Wemrteer' | 28000/ 28000/ 71000/
thermal -— 2.211Tal —
Retinal
thermal, .
weak visual R{A) (Y Woenmrdsgr! GO00Va — 6000/ o BO00a —
stimulus®
IR radiation, Er Wem® 100 570 0 3200
eye
* Small source defined as one with a < 0,011 radian, Averaging field of view at 10000 s is 0,1 radian.
" Involves evaluation of non-GLS source

TRF Mo. IECE24T1A
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IEC 62471

Clause |Requiremenl + Test Result — Remark | Verdict

|Anm!-x 1: European Group Differences and National Differences | P

ATTACHMENT TO TEST REPORT IEC 62471
EUROPEAN GROUP DIFFERENCES AND MATIONAL DIFFERENCES
PHOTOBIOLOGICAL SAFETY OF LAMPS AND LAMPS SYSTEMS

Differences according................. EME2471:2008
Annex Form No.............oocoeeee s ELLGDIECE24T1A
Annex Form Onginator.........coo IMG S.pA

Master Annex Form........vnenen. - 2008-07

Copyright @ 2009 IEC System for Confarmity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.

CENELEC COMMON MODIFICATIONS (EN) P

4 EXPOSURE LIMITS -

Contents of the whole Clause 4 of IEC 624712008
meoved into a new infarmative Annex ZB

Clause 4 replaced by the following: F
Limits of the Artificial Optical Radiation Directive
{2006/25/EC) have been applied instead of those | See appanded table 6.1 P
fixed in IEC 6247120086

41 General P
First paragraph deleted Moted -

TRF Mo. IECE24714
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Clause Requirement + Test Result = Remark Verdict
Table 6.1 |Emission limits for risk groups of continuous wave lamps (based on EU Directive 2006/25/ec) P
(@=0,0575rad ).
Emission Measurement
Risk S Symbel Units Exempt Low risk Mod risk
spactrum
Lirmit Result Limit Result Limit Result

Agtinic LV Suwlh) E: Wem= 0,001 - - 2.36e-3 = =
Mear UV - Evrea W= 0,33 - - 3.372e1 - -
Blue light Bi(A) La Wern=sr! 100 - 10000 2.216e4 | 4000000 -
Blue light. -
small source B(A) Ep Wemn 1,0* = 1.0 0,000 400
Retinal st | 28000/ — -
thermal Rt La Wermtesr 28000/a | 221785 | 71000/

545000
Retinal 0.0017<a
thermal, RiA L S =0,011
weak visual ) " G000
stimulus*™

0,011=g= 0,000
0.1

L":fd'a""“' - Enr Worn2 100 - 570 0 3200 -
*  Small source defined as one with a < 0,011 radian. Averaging field of view at 10000 s is 0,1 radian.
**  Inwolves evaluation of non-GLS source

TRF Mo, IECE24714
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Clause I Requirement + Test

Result — Remark

| verdict

|Anmx 2: Product photo
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| Verdict
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