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Abstract

Standby power, so called an electric vampire, is a power which is consumed by appliances and office

equipments connected to power sources while the devices are not performing. Sensor luminaires

consist of PIR(Pyroelectric Infrared Ray) sensor, illuminance sensor(CdS), and light source. The sensor

luminaires are one of the devices that consume a huge amount of standby power; it stands by for an

average sum of 23 hours a day and performs only when moving subjects are detected under it, which

barely takes up an hour per day. The purpose of this study is to provide basic materials to the

selection of standby power items and to enable to explore a way to decrease the standby power by

measuring and analyzing the power consumption of sensor luminaires. According to the results, the

average standby power of LED sensor luminaires is 1.1W which is significantly higher than other

products, and decrease in the standby power consumption of SMPS is important through the

measurement.

Key Words : Standby Power, PIR Sensor, Sensor Luminaires, LED Sensor Luminaires, SMPS

« FAA QAN AATE 9}
wx AR TSk B A} s

* Main author : Incheon National University,
Electronics Engineering Ph.D. course

x% Corresponding author : Incheon National
University, Electronic Engineering,
Professor

Tel : 02-2230-6385, Fax : 02-2230-6391

E-mail : plc2y3@lycos.co.kr

ALk 20149 69 3Y

1A AR £ 20143 69 119, 2344} @ 20143 79 299

AAbgbE 12014 8¢ 5Y

z9 - A7]Adnske] =g A28 A10%, 2014 10¥
Copyright (© 2014 KIIEE All right's reserved

=
rHl

_,
rN
A

717 = (Standby

71717 71 A e A
b o 7

o ot
i
=
)
=
o
M
ik
rlr

s omgcl]. 719 1W A3
A E3E 3 1A AR, 19A(2005~20073) = 2
44 291 (2008 ~2009W) = o] -4 g A
R ARAE o 48, 39AI(2010d
B)= o574 IW AAS FIES A8, 2010+



F4E A7 t71dg 540 B8 dF

= Af Al dial] o524 oi71de 1W i dS
A-g3te] 22% ALl 7Y IW o]t Alw B
ES5 2010887-4] 40%, 2020W@7H4] = 0% = ol
Ao 72 =] 1-Watt plane 19 13} o] Al&s}

0]
IR

E 1 PN W MM ol 28
Table 1. Step-by-step goals for standby power 1W
policy
SA (717 23
L& 224 (Voluntary) 1W 2 2
(2005~20071)
PAS oA A A 2
(2008 ~20091) AHAEF gFF4d H&

3A

oroaxe) | ST (Mandatory) 1W 783

7o) FEEk= o] ti7| AR o] AR ARE-
AlZbell Hlste] @A) A7) wiielar, =

39 d|e] HA71717F et 366WE] tl7]d S 4],
7HE A o7 AR RS 306kWh=
2H]7Fe] 1%l slidgict Ao qA] 7|5 ZAle] wh
2 AR5 A9 dE 94%, &7 12%, "= 5%
s 7H iﬂlﬁﬂ—ﬂ oF 5~10%7}F th7) A= o= An)
= AoR AN A vk 1Y 2% gk Al 5
8 7Fd71719] "i71de d3H2011d 718)= HrERA
Ao 0119 A 7FA77] 5 TV =ER, =4
AE7), ZdY 52 05Welste] 7] “l‘“'“oll:]’
o] 7lwe Wk thr] Y A =] W Aol
A A 71 Az 8 2RO gi7]dE 1W
AR 71y AagA e 5 ZEA Al oigk A
ol 3 2% 71 A7 a9 -8 1 T
8 71 -8olvH2-3].

LEDx"-2 52 2060 LEDZZAES} rEd
20201714 LEDZY Hl52 60%= ghojstar} g,
olefgt 27| T AAT7ITe W= A9l Al
AM(PIR)oF 9] Ble] RS AT 5= Q= 2AlA
(CAS) = A=l U= =HAA S 540= 87

@

=

-

|

_1

AT F gk Ho) o

AA =S vk AsE o] A= AlTke] F 1AIZE o]

2 7| AE S wo] Anjals 21 Ax| £9] dhifol
s 3 =

o} ey o)A wel sbjshe 29 A3 F9
shpelol e Btska, Fo] e 7| de Bae

O] FOX|A] ka1 Qtt
wheba] 2 Aol A= ] wlo) A Zh 37Miike] E4d
[ d-(Jiit), B8 7173 = (Kiit), LEDREE(L
i)]E ARESE = wlol A AlME71ge] ti71d e =
EAHS %8t LEDAIN 57|+
o] 71 HE Ae Y3 71Z2AkE B AR A A

@ before 1W poiicy
—@— after 1W policy

2 “
w80 o
2] *
n 5 = —— '
J o999 &

) **‘f* Q-\"\A
3 * e

40

20— 'j

- e
year & » & Q o\.\m.@e@\oc%@@
TS T S S5 5%

2! 1. k=29 1-Watt plan
Fig. 1. Korea’s 1-Watt plan

Power(W)3

2.5

(J 5 u 5
: a i
__\ %" '\'r Q\ \Q}\
a ‘ﬂb L:
&

J2! 2. 329 AjEH FQ JIX7(|7|9 th7| &=
SEH0114)

Fig. 2. Korean consumer electronics major
commercial availability of the standby
power(2011 year)

2.5

2

Journal of KIEE, Vol.28, No.10, October 2014



E 2 OpHY Mz =20l 28 7Y 2 WY
L=

Table 2. Standby power program operating
regulations major revisions
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Table 3. Main characteristics of Incandescent
lamp, CFL and LED module

T AT | RN AERE | LEDRE
30~ 100W 11~20W
AN A E 8~30W
] (60W) (15W)
#Eg | 10~18m/W | 45~68lm/W 115im/W 1
T3 1 000A1 7t 6 000A]7F 1~57HA
7+ A 500~800¢1 | 2200~66009 | &t FA F

2.2 IIX89 TR

78S AdgdE 2 A48 71719 SRl wet
A FH-3 Z=(No Load), 23X 2=(0Off), o
7] EE=(Passive Standby), T&st7] & Actlve
Standby) % &% 2 =(Sleep)E W7o1d 4 AUtk
zh 7]y e Uid 2 sidr) ] v 2o
[5-6].
SRSl BE e it =
e A AR = XJE—:].EEH, TFE o (H]F
AL, wFoH 3

A7) el A&5= dridy me

QI HE EH7]Z493 AY Tejar)t TE Y= Ak
Blol A 71719 A9 MES olg3] AUS A

Z2HEE Agog 7hA7]7] 2 AR Z(TV,
H|t] e, 2t]Q, DVDZdlolo], AAFeIA], PC
e, e, 2] Dol 485 g

2=
L) B 1A A9 Fel ot B9 9

= Aol R o s HAS 7k vl A
owA, F2 JRZIZI(TV, AL, 2YQ,

’

VD 3)oll A-&5= 7|y me

(112



o
o
e
>
ofr
~
—
Ao,
=
)
_>.L
Jlm

ox,
=
[
o
r2
—

Hes= 71% 7}ﬁ7l7l(w‘i}é, %Lﬂggqa
ol AEH e 7|y Be
-y me gyAg s 7)) 55 F AR YA o

= W] el anlEE dHOoRA, F2 A}
F7171(PC, EHE, 2R, ZAP], 2709 )l
AgEE 7Y Be
& ArellM SAgstaat sk 71 H 2 AT
Toll EHL(220V, 60Hz) 17HA], IAI7F A=A
2> e t7IEEE THste] anlsEs A9l
=¥ EE(sleep) 7= ol s

i

2.3 LEDMMTI|FY 071Xy 28
X QUF

A zEGA = Aoz T7 304 B nhe}
2ol SMPS(SWitched Mode Power Supply) 3212
ARgate] o] HEs Fgich o] SMPS WA
Wi P HLe A9 ARt 4L WFE 794
Holl o3 Hedsto] AF ddoew Wbl
PWM(Pulse Width Modulation) ICE AF&-8}e] 115
o widdew ettt o]F nFut WeE
0]9—6}04 Z&SakaL 22 SellA thr] A5t AP e A

FE
QL
&
l‘é
ﬁu
i)
[H
of
2
g,
o
o
2

m

J7 3 SMPSEHAlS| MEZE 3|2
Fig. 3. Electric power circuit using SMPS

@

A ol2f gk WAle] A3 2= 23} Fof Do g A
= *ﬁ*éf‘s}ﬂ 48 PWM ICE ARg-a}ar, 3 M)
22} Zo] SHAUS M 3kstr] 218l
FAA PWM ICE &3l Mt 14 & ke Alofs}
7] wiEoll 22F S AlejaAtER sl Fat ¢l
ol iz Al A F5o] o] Folxjof st 7]
glo] WAskA FrH7-8l.

2.4 YYUE WMTIIF HIME

LEDAIA G719 vl s 19 49} ho] =A] Al
A ANE, FJAQED BE) o7 RS 5= 9led),
A Fo= A7) 5(QAE A eH= AoA AlA
(PIR)9} 1] Hle] ks AAT 5 Qe =AM
(CdS) 3 AR 7159 Elolw] IC S 3= m,
Foll AES Fushs 7ME], #9d] LEDEER

Tk

r ool

KNI gqe | e || 2oumes

02l 4. LEDMIMSZ || M=
Fig. 4. Wiring diagram of LED sensor luminaires

— 139
AW | ANR | ompymsas wema

a2 5 et MIMST| el HIME
Fig. 5. Wiring diagram of general sensor luminaires

it AAE7IFe) MRS 17 59t ol 2
AR, FACTHINFIAL, waa o 7
2 4 g, ARl Aol 1(eAE 77
sh= 914 AMPIRISH Fle] Wl g 1A
F 9 EEANCIS)H AL 7159 BholH
IC S0l AP PP/ INFFAZE FEFH 7}

Journal of KIEE, Vol.28, No.10, October 2014



uloll dAstE]e] dar, WA= AFo] e
Lo ARV 229 o] WAt 257} Fof
AAA DS WA B SRR HADS o8
gk FlolB® F 7hx]e] Bl HEe] AWE Tt 3
[3FA] &t}

2.5 5% %]

T 68 B Aol e vrldE 27 g
(ShERL, Mib)s} wle] A1k Lhell Ao, o)
A2l olelol] AT, QA A% 5

[e) = S >~
714 54 8 S8 -

A F AR A ALF
AF SA4HS 0 AC 100pA ~10A(20.3%)
A AW 0 AC 90V ~250V(+0.3%)
e AW 0.01W~2500W(+0.4)
o9& AW £0.001~1(£0.5)
F 344> 1 50Hz~1000Hz
- A 0~2000kWh
- A7) & 115(W)*200(H)*40(D)mm
- A 1 650g
02 6. o |NY 53 Nl D AlY
Fig. 6. Standby power measuring equipment and
specifications

2.6 MEYH X AL

& Aol (2513)Cot A 65%2] i &
e ZHE TF0] fls BA0IA Satslen, A9
d % °

& AAT 5 Erolv ICol whet 1329]
zh= AAs 71l diell, 3-8 171
Al QA7 A E A 2 AFEHE 7= 7Y
ato] aHlE= Al E¥ Ri(sleep) t71HHE
SAsA & AelA= = wolA Z+ 374t
FAMMAAHJib), 71N} Z(Kiib), LEDE
(L& AREE = wloA A5 7]l thal &
49F 72 2njdE g )9S SAske] Riks

sfetasict

%1 - A7) dn = A A28 A10%, 2014 10€

1z
o
o
-
o

)

¢

E 4 Zelo| m2 4HdE Y ofy|NE
Table 4. Input power and standby power according
to light sources

A Z 3] AF Ajit
2 4 W
IR 54.93
o) 7] & 0.748
ZA A7
<dl 71>
A Z 3] AF Biit:
2 4 )
E IR 61.86
o) 7] & 0.431
ZA Az
<71 E>
A 2 3| AF Ciik
N TR
Eel il 61.53
7] E 0.452

<71 =H>

2] 2
O I S

o= <t 7] = >

(132



2

1

o

AAE717e q71dg EA da A7
ANS7|Fo BHE ER 07| M
i — mEEETEwE
} : ROE7|UTE U
08 EFDEE
06 ‘ }
04 ‘ 3 = ==
02 ‘ 4 v
-‘“—E%&-T—(EGW%). AFIGER . EDEE .
R J8 7. MMS7|7e Z@Y " o7 X
7124 Fig. 7. Average standby power of sensor
luminaires according to light sources
244 O 4 Sl ol A5 Te] A U7 A 24
«“ 3 Ay}, FJo R OWH MNAATE A3 AT
<7 A E> 717 043IW~0.748W= S5, Hyr gk
Az S Giif 054Welth. o]2f 3t Axjghe Wt AR k= Al
? LED2E Aol 2917 B aHEE Aol Below
INERE .
7] A e 1.461 A7 AZE AR AM 57+ 0475W~
0.8UW= S5 a1, Hitgh2 0.71W= T-573%] <k
A o] 2~9% F2Al] w2 el
SaA ol FYite] BN AT A5 T
g 4 o] AR A Elo]H ICY] H5 Alzte] thaA
< 7 %_ = > 3 = =, 57
T o Hgslo] glom, olzld HEARke] Aoloh e
e Do e AAT(LERAD, A7 NAE BRI
o a-
NEE 9.22 HAslE = Aol wEh diz)dE e zpolr}h Aysk
1= 0.836 2= o)t}
#4902 LED¥ES AH-3 LEDAAN 7179 7
2 = 0.86W~1461W= ZA 5 o] ke 1.1We]
e ok 17 7oA e} o] A7) e ul71 g
< Ao w FA9 A3 LEDAA S]] th7]
2|z 3] A} AL AT g7 g R 26 o)) =4 57
e H9lom, Py B Z R} 21060] 4 A =A
Lhe SIck. oleld 991 LEDEES AHEE 4457
Z] -
A7123 i A} ZInE el i 71 ZRi0) e8] o]
A a1, QUA7F A E A 98 Aol A= SMPS 3]
=R 27} FAeHA] s ofo] dES Apdksial AlA -
, o] 2914 FFA|, AvlEE AYE Haslstolof &)
<&M E> <H7I > u, ool digh tio] wE3ly] wiTo|ch
Journal of KWFE, Vol.28 No.10. October 2014




3. &

rH

37 B Ads B, 442 2060 LEDZZAE
o} wrE 20208374 LEDZY W52 60%= 2
ste] AUA| 5 A7slazlels A2k} A o
olf7} E=EFE o] LA et irt. ®gk LED
AR S7177F 715339 o83 AAG7]F] b7
AR} =7 Al we} &5, olulES] Alet A
b Soll A&2el Bl wE thr1dE A7k
o] Fast Aoz Foye) B dte] Avb= o
7148 F5 s 93 AAd 7| xAEE FaE

ko)

3}

—
F qlom, FF AToIME R} Ale] 2914 F3t
FE UFo AP BEE e IR 107

References

(1) N. K. Kim, “2011 Standby Status of Korea”, 2011.

(2] Y. R. Kim, “Standby Korea 2010”, 2008.

(B3J H. S. Seo, “Korea Standby Performance Analysis and
Future Direction Statement”, Journal of Korea Society of
Energy & Climate Change, pp. 71-88, 2012.

(4) Domestic and foreign LED lighting/application availability
and business strategy, industry, Industry economy
research, 2013.

(5) Program and technical trends for standby power in smart
electronic appliances, Electronics and Telecommunications
Research Institute, pp. 86-96, 2013.

(6) Standby Power Reduction Program Operating Regulations,
Ministry  of Knowledge FEconomy  Notification, No.
2012-176, 2012.

(7) S. Moon, GY. Kim, SH. Park, “Study on Standard of
standby power”, Proceedings of 2012 Fall Conference of
the Korean Institute of Electrical Engineers(KIEE), pp.
1628-1629, 2012.

(8) Nils F, Nissen and Lutz Stobbe, “EuP Preparatory Studies

Lot 26 : Networked Standby Losses”, 2010.

zW - A7) A8k =] A28 A103, 2014 10¥

O MK N

El

=
o
oo
>
o

,

¢

2§ (fhes)

1975 59 1394, 20024 29 A 729
AxFsy =9, 20069 89
A7gea EQ(AAH. 20128 ~ & A
A HAFEI wAFIH. 2003~
2013 Tz ATY A PP pER
NAALHF. 20149 1€~dA ==
E73td 7Y AT,

MET(RER

1971 7€ 1294, 1993d 29 A&
A7) 24, 19959 29 AL A7)
TR Z(AAL. 2000 8¥ A S
A7) e ZJ AL, 20023 89 44
SDI #¢td 4 PDP 70% center #7%.
2002 99 ~2013 99 <l Hthstm A=A}
, FaE B, 20139 109 ~ & A
st A u g,



