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Abstract

Nowadays, LEDs are generally employed in both internal and external lighting systems. However,
using a light emitting diode in the lighting system may affect the power quality due to the driver
operation-converts alternating current (AC), to direct current (DC). This paper presents the measurement and
analysis of the power quality of various LED types used in Thailand by using an experimental setup.
The experimental studies are divided into three cases: 1. E27 of LED luminaires, 2. Panels of Led luminaires,
and 3. Various lamp bases of LED luminaires. In addition, the current harmonic distortion when the LEDs are
dimmed and undimmed are compared to the IEC 1000-3-2 and IEC 61000-3-2: 2018 standard. Results show
LEDs giving a performance of energy saving and dimming. However, the use of LEDs requires consideration
of the harmonic issues, since each type of LEDs different harmonic characteristics depending on the

manufacturer.
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IndiAnenudae §wsud1 %THD, wuinaealalamdssuasluudazsiadan %THD, Auand1enu ‘fuag’ﬁu
'm]im”u%aamﬁﬂwﬁmlﬁmmazﬁﬁalﬁ Gﬁavl,u'mminm’maaﬂ@i’mrﬁaQaﬁizq"l,j’ﬂ”uNamﬁwﬁ 2t lsianw

m3kivaaalalaaidauaslunsdiitlidinadadinnuiuas %THD,

A13197 4 qmmwvl,wﬁwamaaﬂvlm‘[mLﬂdaLLaaluﬂstﬁﬁ 1

o o o 4 %)
. usaaw i | nszualvi | maslid | adwd %THD, | %THD,
“aoa GRS - isznau
V) (A) 939 (W) (Hz) o o (%) (%)
ag
E-nD1 | 8 W (lun3uas 1 naaa) 2238 0.07 107 50 0.70 18 96.6
E-D1 9w (%%LLEN 100% 1 %889) 224.5 0.14 134 50 0.30 1.7 251.6
E-D1 9w ('V\%aLLﬁ\‘] 80% 1 %88®) 214.8 0.23 10.7 50 0.22 1.8 444 .3
E-D1 9w ('V\%aLLﬁ\‘] 50% 1 %889) 224.3 0.19 6.5 50 0.18 1.8 481.7
E-nD1, | 8 W (luw3uss 1 nasa)
3 224.0 0.20 20.2 50 0.41 1.5 191.0
E-D1 | 9 W (#3u&9 100% 1 aaaq)
8 W (liw3uss 1 nasa)
E-nD1, .
9 W (AI3L&Y 80% 1 1aaa) 223.7 0.24 18.5 50 0.36 1.8 268.4
E-D1 .
9 W (WIURS 50% 1 aaq)

[152]



MIFITUNIINYIABATUATUNIA 5@ (M1 Insraaasuazinalulad) U0 12 aduf 24 nyngran-swINay 2563

o o o 4 %)
. ussan i | nszualni | Aasladh | anad %THD, |%THD,
nwaaa GER) - ilsznay
(V) (A) 339 (W) (Hz) o o (%)
n1adg

E-nD1, | 8 W (lun3uss 1 nasa)

. 223.3 0.20 14.7 50 0.36 20 | 2863
ED1 | 9W (W3u&d 50% 1 waoq)
E-D1, | 9 W (W5u&s 100% 1 waoa)

_ 222.4 0.23 215 50 0.45 20 | 2113
E-D2 | 9 W (W3ugd 100% 1 %aaq)
E-D1, | 9 W (W5u&s 100% 1 waoa)

. 225.2 0.23 19.0 50 0.36 19 | 2505
ED2 | 9W (W3u&d 80% 1 waoq)
E-D1, | 9 W (W5u&s 100% 1 waoa)

. 224.9 0.22 16.7 50 0.35 19 | 284.0
ED2 | 9W (W3u&d 50% 1 waaq)
E-D1, | 9W (W5u&s 80% 1 aoq)

- 223.9 0.24 16.9 50 0.34 19 | 287.1
E-D2 | 9 W (®Iu&d 80% 1 #aaq)
E-D1, | 9W (W5u&s 80% 1 naoq)

- 224.0 0.25 13.1 50 0.29 18 | 3355
E-D2 | 9 W (®Iu&d 50% 1 #aaq)
E-D1, | 9W (W5u&s 50% 1 naoq)

- 219.4 0.18 10.7 50 0.28 14 | 339.3
E-D2 | 9 W (®Iu&d 50% 1 #aaq)

fwsunansanaianssnlalaaaisdlunsdifi 3 ugasasanef 6 (V‘hmim%ﬁﬂqmmeLWWW
lasldAnaszuy 230 V 50 Hz) LL‘IJ'GL‘l‘juﬂ’]iﬂi’]ﬁ]’fﬂ@]‘mﬂ’]WVLWW’ﬁjﬁﬂ%aa@vL@IaﬂLﬂﬁidLLadﬂa’m%a’]El“lJz’J
1dun naaa P-24nD1 U@ 24 W #aaa P-19nD2 111a 18 W waaa T-4nD1 2u1a 4 W LAzAaaa T-5nD2
U190 5 W wudmaaﬂvl,mia@L‘ﬂa'aLLﬁd’l%LL@iﬁ:"ﬁﬁﬂlﬁﬁ'}ﬁ'}é’ﬂ%lﬁﬂﬂﬁlﬁmﬁuﬁwﬁﬂuﬂﬁi:qvﬁuuwamﬁm%
Maa@"lﬂia@Lﬂa'uLLamﬂmﬁ@ﬁm@Tﬁﬂ‘s:ﬂauﬁwé’ﬂnﬁlﬁmaﬁuﬂs:mm 0.6 ag14'lsAa1uwuin
waoalaloawasusslundazsfiaazdien %THD, Muaneaann ﬁuagﬁuqﬂﬂsnim”uma@ﬁw NNTATIAI0
qmmw"LWv"\hwudmaa@ T-4nD1 {61 %THD, g9N31Ma0a T-5nD2 %aaa P-24nD1 uazwaaa P-19nD2
anwdey agslsimunslivasalaloassussnidsfiaitlidinadasanuiuas %THD,

nnIasviagmnin iWiinslinaealaleawdiussdszianedrs g wudiwasalalawduas
luLLﬁiamﬁm:ﬁqmﬁ'ﬂﬂm: %THD; Auanenari lugniirmaianensiouifisunsanlaloasonss
¥3 3 n3d NI 1 waeaTRiava E27 N3G 2 waeasha Panel uaznIMA 3 waaaTRavInaINRATY
MUN1A731% IEC 1000-3-2 and IEC 61000-3-2:2018 ngu C tdun1sidIsuiiisudinszuaarinaiin
Tuudazdrauiuaunaigiu lasuaasiduasuaiin 2, 3,5, 7,9, 11 uaz 13 ugaIRINIWA 2 dmsundl

a A ° o a A A o o ad
N1 2NN 3 FIRILNTN 2 LLRSNINN 4 KIRIUNTTUN 3
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A15191 5 qmmw"lwﬁwawsaa@vlﬂiamﬂdmmlumiﬁﬁ 2

. wsaanluin | nszualodh | draslawh | aaad | @ausznau | % THD, | % THD,
waan CHEY - s
V) (A) 939 (W) (Hz) e (%) (%)
P-6nD1 6 W (Panel) 217.8 0.06 7.3 50 0.60 1.2 130.5
P-6nD2 6 W (Panel) 2175 0.05 6.1 50 0.62 1.3 185.8
P-6nD3 6 W (Panel) 2175 0.05 6.1 50 0.56 1.3 92.5
P-12nD1 12 W (Panel) 218.3 0.09 11.8 49.95 0.58 15 177.6
P-12nD2 12 W (Panel) 218.5 0.09 134 49.95 0.61 15 127.6
P-12nD3 12 W (Panel) 2181 0.09 13.8 50.03 0.60 15 175.9
@15197 6 Qmmw"[ﬂﬁwawaa@vlﬂiacﬂLﬂdaLLmlumzﬁﬁ 3
. wsann i | nszualosh | drasTnda | anadl |eadszneau| % THD, | % THD,
“aan CHEY - s
V) (A) BIW) | (Hz) e (%) (%)
P-24nD1 24 W (circular lamp) 219.3 0.16 21.6 50 0.62 14 120.3
P-19nD2 19 W (ceiling) 219.1 0.15 20.0 50 0.62 14 98.00
T-4nD1 4 W (T5) 219.7 0.04 4.9 50 0.56 1.5 182.0
T-5nD2 5 W (LED super slim) 2191 0.05 5.9 50 0.57 14 163.8

nnmMIaTIFaugwW Nk lunsdifl 1 wudmaea E-nD1 (ldwIuas 1 naaa) fidn %THD; A

96.6% dudndfigailaifioununislinuludnsmzdu 9 deninasa E-D1 (WIusd 100% 1 aaa)

WUINRAT %THD, LYNAL 251.6% LuatieNyinnInIuadfian %THD, iasuudlaslivinny 444.3% &1%5U

WRBA E-D1 (WUEd 80% 1 %aaa) WAL 481.7% §1HIU Waea E-D1 (WIUFI 50% 1 Waaa) at19lsAanu

Wafisunuanaigiu wudmsealalaawswsennaiiafidrganimasiwivualuyn 9 sduansueiin
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