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hazards . Refinal Thermal
consider? Hazard

Hadiance
IR Eye Skin Thermal Blue Light -

Actiric UV

Hazard Hazard Hazard

in14 rad

'mEvéiuate

| Evaluse Radiance Irradiance
Risk Group Risk Group

Exposure

Measure ‘Measure
~ radiance Tadiance
380-1400nm F50-1400nm
inFOVs in FOVs
corresponding
1o risk croups

Risk Group

Copyright 2014 © NTREE Testing Lab. All Rights Reserved.



Risk Group 2
CAUTION. Possibly hazardous

optical radiation emitted from
this product. Do not stare at
operating lamp. May be

harmful to the eye.

<33 2: ZUESH nd Z1 2P oA >

=S oY A2 2o oot QMo mEL =0 OXl= ?Id =8 oot Boret
A0 et ME W Z2F, AL Miwgo E1 dE 8 275 HEAISHOOF SHH(IEC/TR 62471-
2, 0% 2 Tx). Ao oM Az= ABFHO| Wt 3A F 7IX 2 2/ ECH AHRO0| AFESHA
L} 37t HIFEZ 2 0ot=El M XA I(GLS : General lighting service)Qt T2 EH, EAb7|,

Mel, MIBY, 028, BES S MY ZPUT 9 J|E YZ(Non-GLS)Z Lilof FiC

b =F-ZI = 500 Ix AZ|0A =Z0| O|ROX|H 1 2o == 200 mm HEZ|0A =0

ElCh ZF #me oM g%t mERo| CHeh fl™ BEE FIO5H7| et SAtERE(Iradiance, #1
&x), =0 ozt /e d=E EItSH7| {3t SAM%|=(Radiance, # 2 ®X)E JHYstn 2t YA
of siEdte 7t5et+E HESIO &E oA (Emission limits)E A 4t5H0] 2/ 1E(Risk Group)Z

ToESEA| EChE 3 X)), 24 2 282 M QdE(Exempt Group), @ IE 1(Risk Group 1 :
Low-Risk), ¢/&1& 2(Risk Group 2 : Moderate-Risk), /&1& 3(Risk Group 3 : High-Risk)2

LHF O A, I E 32 ¢le A& 29| &E oHAE =utet Z20 sHSE L.

=

Hazard Relevant Wavelength | Exposure | Limiting EL in terms of
Name equation range duration | aperture |constantirradiance
a nm sec rad (deg) W-m?
Actinic UV 3
=>»E.-SA)NM -
lskin & eye E=)E;-S() 200 -400 | <30000 | 1.4 (80) 30/t
_ A <1000 10000/t
|Eye UV-A  |Ega =D E A2 | 315-400 | 000 | 14 (80) 10
Blue-light _NEBA-A _ <100 100/t
small source 5 Z 2B D 300-700 >100 <0,011 1,0
_ <1000 18000/t
IEye IR Z E,-AZ | 780-3000 ~1000 1,4 (80) 100
Skin thermal | Ey = > E, -AZ | 380-3000 [ <10 2m st 20000/¢%7

<ELIRf EsZY 58 F 5 QFAZE 7|FE) >
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Hazard Relevant Wavelength | Exposure | Field of EL in terms of

Name equation range duration vit_ew constant_zrac!jance
nm sec radians W-m™.sr”)
0,25-10 |0,011-N(t/10) 102&‘
: A A 10-100 0,011 10%t
[Bluelight |Le=2L,BAAZ | 300-700 |4000000 0.0011-4¢ 105
= 10000 0,1 100
Retinal - <0,25 0,0017 50000/(a-t°%)
L, R - '
thormal | = 2 R 3801400 | 45510 {0,011-V(#10)|  50000/(ci-t°%)
Retinal
thermal _ ) A _
(weak visual "*R‘ZLA R(A)- 1| 780 - 1400 >10 0,011 6000/ct
stimulus)
< E 2 U =F 3 RKEAMIE 7|F) >
Risk Action Symbol Emlsswn‘hmlts : Units
spectrum Exempt Low risk | Mod risk
Actinic UV Suv(4) E. 0,001 0,003 0,03 W.m™
Near UV Euva 10 33 100 W-m™
Blue light B(4) Le 100 10000 [ 4000000 [wW-m™sr’
Blue light, B(}) Es 10 10 400 W.m?
small source
Retinal , ) ) 2 _ -
thermal R(4) Lg 28000/« 28000/« 71000/ |W-m™.sr
Retinal
L'::L:;”la' weak R(%) Lix 6000/c. | 6000/ 6000/ |W-mZsr’
stimulus**
IR radiation, 2
oye ERr 100 570 3200 W-m
* Small source defined as one with « < 0,011 radian. Averaging field of view at 10000 s
is 0,1 radian.
**  Involves evaluation of non-GLS source
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EMF(ELECTRO MAGNETIC FIELD)= =0 EO|X| @& electrical and magnetic forceE 2|0|5|H

mHEto| SERE t radiationQL|C}.
EMF= X7 (electric field)Qt XtAH|(magnetic field) 2 22 &~ Q& L|CH

AR ZtA = HHHL AolE, FH SUHME 2D 4F H2|7|17] § BRIt Z2= X0=

f

gy EMSHR K.

™Al (electric field= F£0|Lt A o2 XHH 7L Z|Lf, X}AH|(magnetic field)= X}H 3| &5

(o]

(%, 23205 AE AHE BSY + 9

o= — — =

dlo
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Qo] B2 mEMATE MH M7I0| o YHS w AYHO|D ek EMFE QX0 ot
g2 7" + Yk AL
A £RIFT|, AEFA B™olM AL BAAHOILL DNATE| A4EBS & + UL X

EMF standards
EMF standards Household Appliances IEC 62233: magnetic field
radiated by the test equipment
*Information technology equipment: IEC 62311: measurement
procedures (not limit values)
*Lighting equipment: IEC 62493:Assessment of lighting equipment

related to human exposure to electromagnetic fields
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IEC 62493 HEH Q| 1-1
Relevant Lighting Products:
[J* All indoor and/or outdoor lighting equipment for illumination
purposes with AC or battery power supply, which include all

industrial, residential, public and street lighting.

[J* Independent auxiliaries exclusively for the use with lighting

equipment.

Exempted Lighting Products:
[J* Lighting equipment for aircraft and airfields.
[J* Lighting equipment for road-vehicles
(except lighting used for the illumination of passenger compartments in public transport).
[J* Lighting equipment for agriculture.
[J* Lighting equipment for boats/vessels.

[]* Photocopiers, slide projectors.
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[EC 62493 ME2HQ| 1-2
General Requirements:

*Supply Voltage:+/-2 % of the maximum rated

supply voltage.

*For Voltage range: +/-2 % of the minimum and
maximum nominal supply voltages.

*Ambient Temperature: 15 °C to 25 °C.

*Test Location: inside a standard Emission

Anechoic Chamber.

IEC 62493 M EH| 2

53 Ambient temperature

) Ieasurements shall be carried out in the ambient 1emperature range 15°C 10 25 °C

Posn ot o O

5.4 Measurement equipment reguirements

An esclromagnelic nlerference (EMI) les! receiver or speclrum analyser according lo
CISFR 1B-1-1 is required, wilh the sellings given in Table 2

Table 2 = Recelver or spectrum analyser settings

Frequency range BE I;;:;Tc:‘- l'° Measurement time fetup l.}mc!nr
tﬁ‘ 20 kHz - 150 kHz 00 Hz 10 me 220 Hz Peak
150 kHz = 10 MHz 9 kHz l0me 10 kHZ Paak
“*:1 M. tml Theorstical characterislic
—_— LI Vi f
i || Pln ! Ll [—=e==] alf)=20. Vou( ”]
i o TG TAG]
o / N\
- 90 il sl o /] \ Tolerance: +/- 1dB
7/ KT
i | N
—. : - -- -
I o ook -
itk
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[EC 62493 M EHQ| 2-1

faplf

From tast-head Exanple

0, =410 pF

C,=10nF

G, = optional capacitor (~3 pF)
10 ulfl the transfer funclion

“:i::'f taquirements of annex F.
R 24100
R,= 1500

l’lﬂ!ﬂ an
I nebwodt

D = Schottky diode
R, = 500 input of EMI receiver

Tarminal 1 and 2 have to be

Inslislad
g connacted to EMI receiver of
spectrum analyzer via coaxial
The YV dar Hoolden” st head cable
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IEC 62493 H &

49| 2-2

H S| upn
EMI Receiver( or spectrum analyzen £ 0|28l =™dT AL Factor "F'E 57| -,—| SHA ZH
420 = i = o -+
Jap(fN)ZLOf CHEE MRYZE Foljof StEE ZF FhteE FFE ALK 158071)2| g(fn) 2t=2 ol
-
OF BtCt.
. - .
X EMI ReceiverE 0|23t ZH(0])
20T
1571
101
sl
m o o7
(an} -
el
= -51
N |
3 -101
-157
-207"
-257
20k 30k 40 50 60 80 100k 200 300 400500 800 1M 2M 3M 4M 5M 6 8 10M
Fredquency in Hz
Frequency Peak Wfr) g(frn) Jecap(fn) JLimdfn) F(fn)
[MHZ] =I=1N\"! (A% ] [©hm] [A/mz2] asm2]
0.020000 -19.7 1.03863E-07 48.49194158 2.2538E-07 0.04 5. 6324E-06
0.020220 -19.3 1.08889E-07 48.468010727 2.3644E-07 0.04044 5.847E-06
0.020440 -19.3 1.08145E-07 48. 42798835 2.3498E-07 0.04088 S5.7T48E-06
0.020860 -18.4 1.207E-07 48.39558667 2.6244E-07 0.04132 &6.351E-06
0.020880 -20.0 9. 95291E-08 48.36290411 2 16877E-0O7 0.04176 5 191E-06
0.021100 -19.5 1.08162E-07 48.32994255 2.3114E-07 0.0422 5.477E-06
0.021320 -17.1 1.29804E-07 48.29870388 2.046E-07 0.04264 7.143E-06
0.021540 -19.2 1.09442E-07 48 26318999 2.3861E-07 0.04308 5. 539E-06
0.021760 -19.4 1.06894E-07 48.22940279 2.3332E-07 0.04352 5. 381E-06
0.021980 -18.2 1.23518E-07 A48.19534421 2. 6968E-07 0.04396 6. 135E-06
0.022200 -20.4 9.515686E-08 48.16101615 2.0791E-07 0.0444 4.683E-068
0.022420 -17.0 1.418687E-07 48.126842056 2.1019E-0O7 O.04484 S.918E-06
0.022640 -21.4 2.4876E-08 48.09155937 1.8571E-07 0.04528 4. 101E-08
0.022860 -19.7 1.03717E-07 48.05643453 2.271E-07 0.04572 4.987E-08
0.023080 -20.8 9. 1168E-08 48.02104799 1.9977E-07 0.04616 4. 328E-06
0.0233200 -20.5 9. 39379E-08 47.9854017 2.0599E-07 0.0466 4 42E-06
0.023520 -19.0 1.12785E-07 47 .94949764 2.4751E-07 0.04704 5.262E-06
0.023740 -19.2 1.09025E-07 47 . 91333778 2.3944E-07 0.04748 5.043E-06
0.023950 -23.0 7T.1098E-08 47 . aveaz408 1.568268E-07 0.04792 2. 281E-068
0.024180 -20.5 9.44698E-08 47 .84025854 2.0779E-07 0.04836 4. 297E-068
0.024400 -21.5 2.44264E-08 47 . 803324314 1.8584E-07 0.0488 2.808E-06
0.0246820 -20.0 1.00013E-07 47. 76617988 2.2032E-07 0.04924 4.474E-068
0.024840 -17.3 1.37214E-07 47 . 72877075 3.0251E-07 0.049688 &.089E-06
0.025080 -21.9 7.99222E-08 47 .69111775 1.7634E-07 0.05012 3. 518E-06
0.025280 -20.2 9. 75227E-08 47 .65322289 2.1535E-07 0.05056 4. 259E-068
0.025500 -19.8 1.02306E-07 47.61508819 2.2609E-07 0.051 4. 433E-08
0.025720 -19.0 1.12621E-07 47 . 576871565 2.4909E-07 0.05144 4.842E-068
0.025940 -20.1 9. 93052E-08 47 5381073 2. 1981E-07 005188 4 237VE-068
0.0261680 -21.3 8.64902E-08 47 .49926515 1.916E-07 0.05232 3. 662E-06
0.026380 -19.9 1.01584E-07 47 . 46019123 2.2523E-07 0.05276 4 .269E-06
0.026800 -19.0 1.11902E-07 47 . 42088756 2.4831E-07 0.0532 4.6687E-08
0.026820 -22.5 7.51936E-08 47.38135618 1.6699E-07 0.053684 3.113E-06
0.027040 -18.3 1.21224E-07 47.34159911 2.6945E-07 0.05408 4. 982E-06
0.027260 -20.0 9.95029E-08 47.30161849 2.2158E-07 0.05452 4. 084E-06
0.027480 -19.4 1.0766E-07 47.26141606 2.397E-07 0.05496 4.381E-08
0.027700 -21.0 2.90526E-08 47 .22099415 1.9844E-07 0.0554 3.582E-06
0.027920 -22.6 7. A4Z2184E-08 47.1803547 1.6552E-07 0.05584 2. 984E-06
0.028140 -20.3 9. .63629E-08 47 .13949975 2. 151E-07 0.05628 3.822E-06
0.028360 -22.5 T .49827E-08 47.09843133 1.6752E-07 0.05672 2.954E-06
0.028580 -22.68 7.37303E-08 47.0571515 1.6487E-O7 0.05716 2.884E-06
0.028800 -23.4 . 79478E-08 47.01566229 1.5207E-0O7 0.0576 2.64E-06
0.029020 222 7. 75168E-08 46 97396574 1.7365E-07 0.05804 2. 992E-06
0.029240 -20.8 2161 78E-08 46.93206389 2.0542E-07 0.05848 3.513E-06
0.029480 -21.5 8.38216E-08 46.88995879 1.8811E-07 0.05892 2.193E-06
0.029880 -19.1 1.112687E-07 46.84765247 2.4992E-07 0.05936 4.21E-06
0.0299200 -21.5 8.4338E-08 46.80514698 1.8961E-07 0.0598 3 1A71E-06
0.030120 -20.4 9. 56875E-08 46. 76244436 2. 1529E-07 0.06024 3.574E-06
0.03203240 -19.8 1.02482E-07 46. 71954663 2.3082E-07 O.0680688 3. 804E-06
0.020580 -22.5 7T.4T7907E-08 46.676845585 1.6861E-07 o.08112 2. 759E-06
0.020780 -20.9 2.9656E-08 46.63317404 2.0231E-07 0.08156 2.286E-06
0.031000 =221 7.85818E-08 46.58970324 1.7748E-07 0.082 2. 8683E-06
0.031220 -18.5 1.186839E-07 46.54804548 2.6821E-07 0.08244 4. 295E-08
0.021440 -22.4 7.55726E-08 46.50220279 1. 7101E-07 0.06288 2.72E-06
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IEC 62493 22| 2-3 (A|Y AHz|)

L2778 55 =3 Ae(m)
=g i
50l £F77 20
& 257)7) 50
ZeCE ZEI)| 20
HZEZTT)| b0
A% E= NOE Z2E7)7|, Y00/ 180w 0/5} 2 HEE 20
AT E=NYE 77| GEHH00/ 180w 20 2 EEEE /0
HE E= OE 27|, YHHHE00| 180W 0/5}2 HHEE /0
HY E= BUE 27)7|, UBHH00) 180W 20 2 YHER 100
=02 257)7) 50
Eo = 200
=2 3458 258 287 200
TZ A o0
TEY R A ERE TR 2V 20
AT IE 2R X 25 2502 (2 X SHIZ EE)) 100
FHZ UG0S U58 TaTEUM AEa] FE 28| 20
F| O 0§20 (ground recessed) Z37|7) il
~Z 0 2 EJ| 50
=51 O il
R CERE 30
RHRH & B2 BML 20
WESTE T B2 7AY 2 1Y 27 20
o 20 B3 2 75 28T 20
g 2378 = 30 emB 0 o, LS 5 em A (Uil 33IE Aot
b 2371719 £ 2 §E
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IEC 62493 MEHQ| 3 - HiX|
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Figure 8.1 - Typieal measurement arrangement
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Figure B.2a = Location of measuramiat point forlighting equipment with double
capped flugrescent lamp(s) (recessed, surface of pole mounted)
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Figure B.2d = Locatllon of messurement points for lighling equipment
with & remole pear
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A7]: 77mm by 110mm
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