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Abstract

Recently the number of IT equipment have increased. It consumes large amounts of
energy and is emissions of greenhouse gases. Co2 emissions with the PC and the monitor
has the highest percentage to 39% more than other IT equipment. In addition, Plan for
your PC’s power management and technology development is being pursued in developed
countries. To reduce energy costs of organizations with large numbers of the PC and to
cut down on Co2 emissions, the energy load control technology of ACPI Standafds—based
PC is suggested. AMlI-based PC power-management system was constructed,
Approximately 20% of operating a result of the test power consumption was reduced.
Looking at the case of the United States, PC monitors from the University of
Wisconsin-Oshkosh was Sleep mode. As a result, the monitor on a, $ 20 for a year
reduced energy costs. In GE(General Electronic), Approximately 75,000 PC’s power setting
time was Monitor Off :15 minutes/ Hard Drives Off 30 minutes/ System Standby 30
minutes/ Hibernation mode 2 hours. 1 year, electric bill was $ 2.5 million savings and 3
years electric bill was $ 6.5 million savings. Measuring energy usage data, using the
measured data, electric energy management technology is not. Platform development to

measure energy usage for Individual energy-consuming equipment is urgently required.
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On. The CPU is
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running; power o
conservation is on 100%
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basis.
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S1 . . 50~
is refreshed; the b
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currently utilized.

Workin
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power; RAM is
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thepower supply
is in a reduced
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Suspend
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4 hardware is
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te system memory 12%
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disk.

Off. The
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operating system
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saved. Requires a
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working state.

S5/0ff

2 oy A4 FHE ATsel Aea 2~
227t & AE5E AojE 4 PCsH PC
2B YA LHE Aojgonn dit



2 PCE BF3 249 duxA v&E d7
g 4 o FAle CO2 viEHe HFAaA
2 F JdE &F AT EYo] w9 X
#el 7]golth SdgolAdES An AXES)
o] fEAolHoE FAHFHE ‘AMI 7|4t
PC A9 #g A2g's T3 229 IT &
gAELS vEYIY dZ2" PCEY AY
#Y 71T ES dAMA Afsta, oA
@8 Mg FHA olqL XA F
o PCE HA & 2FHs FoEH =
2ol oA AHE BYE EEHOE FIPY

T AT AMI 719 PC A8 #E] A=
AXE] fFeAolAE A ©HAEH
PC A8 HA ARE zzadz xHAZAss,
SHo]AE fFgAol AL UEHIY A2
" 7 SYo|dE PCol 2= FHo| X
H T ZF Eg0|dE PC AFge HES A
g #2 dAS Fddr. FgoldE g F
Aol AL A& A Al AAZteZ PC HE
AHE ARE AT, ARESHT] Sl oY
A Hek A 7l5g AT, BE 94x%
zo gk d¥ #z7 HdAo] JtEd AS &
Boz oy, AAIE A H3h7)
Advanced Metering Infrastructure)£
oz = PC AY #g 7€’ FHF d
ol NFL EUE = 4

il

A FatAe} 7=l

ACPI(Advanced Configuration and Power
Interface)= A FH-E dE€#g 4ot} H
FHO dZE FuAX G HAHHg =3
g AA st AT AHES g
7171 &3 EHE HdLdE F F dd. PCY
BIOSHlA OSz A#AI7E do] & AL
A& 998 FEolth, E1S ®Y 59849 A
H Aol A7 do dEHEE AEsd W
Hoz PCe PC RUEY F2& Alojgte
2ZH YA anlE Fd3e 71ER, olF
T 7 PC AH&A7E A% g2 PCs PC
EUHe FFto] AFA o2 Aojxm, x3
o IT +&A7F FHe oA #g A3 o)

ki
3
A
&

(AMR: Automatic Meter Reading)®} oy X]
K&t A o] 71%(LC: Load Control)2 A €t}
LARAV &S HEHZ 249 PCEH
PC EUHEY g AMEZFE WEHIAES
T8 Asez HAHsdE 7IeR, o8 FIl
PC AR&2LE©0] ZtApe] =] AR A
AAZEOR B F glow, Y EYI

" PCEY A YA A= FH
2 A + JA At dFA7s 9
Ae& g 71F9 PCe PC BEYHY 9
vl dIFFe A FAHs=
2,4 #Ha duAle dyA AaH

(UEC: Unit Energy Consumption)® 37|
o ASAQA oA AulE AL A1)
2o E VedAMe HAIEE Eol7] H8
NAdE AQ)E ARE3IH, oux] A

PCe PC RYE zZtzto] tizf d Ao} o

I o]F o UECE FAHA Y Aolg AT
o},

2o
o my

2 o N &

o T

P

o

2 e

4

2l(1): UEC = (PAxHA+PL*HL+PO+*HO
(2): UEC =
(SPM+(PA*HA+PLxHL+PO*HQO)/7)*365/1
000+((1-SPM)*(PA*x(HA+HL)+PO=HQO)/7)
*365,1000

uet YESLAY dZ2" WA = IF

PCe PC RUE S FZo] AFAH2E Ao
Ao duA] FapAlolrise A4S HEA
< 9% BE A=$= 0S 7]¥ PC AF
B9 Aolgt HAael He Au ARL 9
3 PC wl&A3 717t dAe dx, olE
s B Ve == 0SE 9 Y
He thee HdE® #y AHES HFos

ACPI(Advanced Configuration and Power
Interface) #4E& T3t PC A8 #AYE
Aol PC Hl&AG g 7]k PC7F 2UH
Off, 3= =gtolB Off, 7] BR=, 5 &
=9 AEdd Y & A Aol g 7z
& ForR TR AA g



1. 39 7l sg oA+ ag 23 AFoz HAHsE PC B9 974

AA71%, PCS PC EUE S T3S Aofs)

=W 71E %S A¥EY PC ME g = 7]1%9 PC oyA Hataolr<, v}

E£RAE AMEsta de V1Y, 718 ) T SAlstel PC Mg ue] H44E Fdsta, o

ThFgt Ab827E A9 gle et dF 2 Alg folEE M Mgt Zeo)d
PCAI A E0] YEQZoA 7|EA o2 PR EE L L e

Fee Ag#e 752 ogakm Ytk o T

vz dz 9 a9 ITE 9

B4 Aoz BF, 239 Yol FATFE

ALE) ALAES FdoE WA A% [Ty [y .

Aol olFold Aoz dyEnh adm | 4 | DNERG | ENERG | Blue Owl | Business

AU A& AEAA oY

PCS} PCEUHE 25 Ao 4 9t 712 |9 | caad |gad | gawe |3,

Neg wgsn e e, ow fh9 | | MA | Ma | hem | g

OSt} PC/BIOS SA4% ®% 47 44 @

Foode z84e oA SR R sPling | GRO'S |

A9He 71ee Hasa Qo AEHE ;3—;—15 ‘%E?% SEE

AAAE 8 7% AL 5ol Bas, 5 i | %‘ﬁ 58

a9 JldSel AAY 24z Au A PEE | deny | e | dee

se, 713k A%y wde g e |

wo eFEn. 9 BRL AAnE AA |7 | wwes | 4303 ﬂ‘ﬂx 5 O,

Faze A% Fo oux A4 % Fa | © Ejadj: degn | PES | B

Aol F4ol Hojth Z# 3 2000dE 7] . %jgg Sy | ey

doz W%, 4%, Tgx 5 AL T4 Heqa %{&3% Ny

o2 ARIVIEI} "o 7IgdEe] PC A %?]\ﬂ ‘17?_3?5 i%faxg

#a) 71¢% AEL FNHAL AAE 71& x| e

% 7% AME FA83 Y. E2e v

3 ATz Fe54ES B 4 AT, 0 Yo | .ax

%ol 74§ A% A7 EPA ENERGY o | A | Do | 225 | s2=
o oS | 00) Xpe] | S5 | A

STARSIN #7} 4e] PC olvA dztg 2| dag | dgw | #T | A00A

=¥z PC A¥ we £¥4< EZSave % S

GPOE F&8& Hgstn gtk A AAAS \

2 PC A3 B2 7ML AT /9L 6

AR olth Ed, 9AAAE A, oY N N U e

A 2NF R ARF BEIEe AR 7Y o | P8y 897 ;§ B!

W EFEE Y3 oy RaiAlolr&e A g ?_SFE_Z_ L= %:A] E?Z_

£.PC3 PC muHE 5 Ause A% T4 E L %ﬂL

= A glow, sa4s s, Axy s | £ |05 | AT 94 | 25

Hol glold REAHI AL Az Q| O e |deT | 5ol %j%f&

o PCAE B & BA Bote] e 7] wdld s e

£ 58 ARL WA B+ U olg

gol FUY &EFL BA® 2% PCA

el 4n) 714 AP AEFS YEY  E ZYACM %, dEAILA A



Pl YE AEAE B 2 2AE

= ¥
HER9E £3st= PC d8 g My o . AMI 7|8 PC X2 2| AlAH
Zg Al Vgl =& HAULH TN 9 2N AR

O
i
)
(g
ot

£ 3 39 BAsE

1. AMI 7|4t PC HN& | AlAa"

o] 7 = 10-0345
BITHEg 500 | gaan 4 AA el A A
Al A~ &l = F Al Bl A -
OJ—H(}‘% 2 1A 5218)0207 'T‘—-v:gl } | t?% %—ﬂ 78_%}:
AHFE A 2=
=]
AfY A2
= [ ] 7
SERESE IPTS i
& 056-000 ]
(Computerd 0 /;1:}'2% ;f‘] i]: ;g x—H(NE Oﬂ 1;1 Z] s
System and | (2005.02. | T 2001, | o o) AHe
ontrol 01) o |5 ® ofiix Qe
r\r}\lfethpd of 2 =B ( P
aiting mode = | 2005 EPA) i
for Computer 8 o vt A =
system o‘ﬁ ]‘3 2] =]
A4 #gre o] LA
AR 2 B
GEeH 10-0471 —
n e ]
apparatus 8880 ;E Zil :;L_ = O—ﬂ 1;1 ﬂ
and method | (505502 | el ¥ BRI
f(})lr sett(ling oo N ® =7} g";ﬂ_,‘:—.v
the mode o E] 2006. 01]];17(] l;J— -
power 2|5 aa #E, AR
management) ] = A
A2 %?}’a o)
Met:thOd fand STMicroel 2000. —‘“‘(})8&-‘4 ){]_'%} ?__Jz‘
system tor ectronics ru | I 2 2 A5 )&
power G Srl (Via 2005. | @ 11 AN 2
consumption | 1749143 | C. 6 R I Jat
apapagement, | (9007.01. | Olivetti, 2005 = ool
an : 10) 2,20041 - = H
corresponding Agrate
complelutgr Brianza ® Lixl
rogr ; =% _
groguct (Milano)) - 2004. ;Z; % d ?} ;ﬂl XL] 58
Hewlett-P El A gt LR
Power ackard % %805 @ Xﬂll -} @ DE-?;.;;H X’ﬁ
management glivelopm %Hgki -
ggm% ter 1455263 | Company,
DULET . (2004.09. | L.P.
system with 08) (20555 ® Oﬂlﬂ}l O_ﬂ 1;17(]
network SH ke B84
communicatio 249 Houst WA =4,
ns on, TX 3 | 2005~ 37 At
77070,US) = | 2007 ﬁﬁ : qﬁ_]ﬂ%%
P ® o= 2 a7
management IR IREE £
apgaratul’s1 q 2030 =4
t
?é‘r nrg%agoéng AMI 7[5 PC A8 #3 A="g 49 78
the quanti 2 23 %) 57 a1 A=z 8.
o oot | 1455263 | Fumihiro le2 TA=2 2818 44 FAE B
by a (2004.09. | pikivama Fi gt eI dZ€ PCE3} PC
08 ’ - - .
o S 2UHEe] 28 8% Jedas e
plurality of Agow PAE PC A AARAN S,
tereomnecte AE5E WHos PC PC mUHe Fx
Rebaork & Aolgonn oz 2uE 28sE 7]




=2 PC A=Al FatAlo] 71« e FAl oq%ﬂ 4
A =
stof PC deuy A4S Fdsta, 19 A} 55‘“@?
& delg 2 PCe st=gojdng £ o 95| 2=t
=] - 3T " b_J‘ = g o
of Ul qwshi Folde oAFAAl | 3| T= IR
. ¥ = L
B A% dEQAF 243 PCol Ol Pl 2000 | TNA ) By N
AeAE Beeln, FeoldES FdM £ | O Xp Sa | X P
49 A4Y voly % sedolgns +1
o 2A% % A¥BYE $9sE PC A i
¢ X
del AW olFeAeld sez FANE %’%‘
o &
PC oA #3kAlo17]=> ACPI(Advanced Night
. . Watc
Configuration and Power Interface) T2 & hrren
M
Fadtol P, 23 ;o)
PLEY A MY P HE PO gaA0E g = lsjl)avce: H:
F‘é‘mm— § ae:‘\u;f g 55]/‘6] :E: ]
o Lo e < 7 2 =
B9 | i } T
{ BY RO %{g—, ‘ZA'E}OWO% g’bo il
| ae | E-A | emlzE
; SRR R A P
.y Clux | 2 L de BC
L fg A yw B = | A P
ngn m ‘:Zt 1—11:4 - ljr Eﬂ]}}g éﬁ
< logon scnm Y EL
29 1 AMI 7% PC A ae A 2w g | Feo gw‘“ﬁ% W | 515
=i
P45 RO I
own SO
" WAN ¥
shutd 2]
own
A7k
el x
e
| ix 3
.C g AR
Fujitsu m e | Industri ©
ﬁ om Secu | es
ity
ﬂ ol = L2EHY | H Al | gaa
> n %‘j}‘j; S Fefold oA +H= PCY
e I ® A ®
4.1 ﬁfg qoal A, Co2Abg % 9 A
4= ol &
SERRCTRG AR I o) qg5olx gy A A7
L Fj H|P Clslave o = =
ST g A A A | PCEe Fo] dolg7t MEYAE 53
Mzl d i g 2= & 2
| Ay 29| g4, 9 AEZ dEdn. d5E dveld
shut | « logon | o 2 v oH o ol gl i o WAz A
dow | £234< | & Y | time-ou 9T NEE AETYHE &
n% B4 e ¥ - =
= |log— | &k FF | L7 | T A UL ARERE = aFE
Lloff| A, |2 |8 A ] .
o | 2| 88, COZ{ 9'4711 option Co2rte-#, 9 d3h#, Co2
2 . d A o U _ —
S | Wak %E i ES%J . F 9 Argez RUHY 3 &
— o tlo —
nP 2%l | R | g aze AFH N FHS
o S o =
e -l u ghoy AMI 7% PC A e Axus] 7%
FTE = . -
ekl T pu AT By 2 Z AAARN Y A A A
A | S =
S T | 2 | aown Agy AE71ES AN AP Wi
o] A H o] E E =] A
ik y—ig] e 22 @+ Q3 ANIA RetAol%E
=X Z D= | B = o] =1 1
s | 3, =% | #% S PCS PC RUHE B% A3k

l
o)
%

|

e
G

LR

f

-

n BHE
o oo ¥ WE oox rE N M o I fu 4



2
3% S
6o AR EII} HANAD 2

L

Lo

A

|
|

Z 237 v

o
=

oy e
=
o ofp
UGS
mﬁ Bl
: O
ﬂ W M . 2 ® TR TR
(@} ol O o) 0 o 121._ 3 3 A 5
— ,.Ul o OO ) e 0 = S : Ta : 1A
o i S : 23
— S| S185138 3 - S5T ,A
o W I ™ | S13131313 vl I = 5 -
f i TEHEE }ﬂm]éaajumm
n ool — 014045 Soo| . ol :
T = DS DI B VG DI T bt S B < N x
A ~E P I Sl | B8 . wlow|—~w o« ;o :
ZE : s | i - - O\ o2} — Tl :i X
K . o | [ N S22 - = o B JW o] ® e
T oy w M o ol o Nl N | w N naUu M 3|8 . i ZL @.. :
7 3 - | i : e
o W 89.M3wo70%3 - PSS L7E@ﬂ%%
% | 7 - : : : : 5 ol —~ oF o] == e
A — o= < e ™ ) H4 © — Q2u o m.o 3 ~ oE 0 < &
o= Y - ololtze| T8 ] R - oai
e m1z D)l - - - 0 |_M.._ 3 7ﬂl o M- N o o)
ONFR + | 6| o | o | BT > Taw i : J
o] - K %O mo o T No
. aﬁ\:m,.wa . - 1\nr/| __evI ar Zﬁ W,oﬂ KO )
ﬂ.or N | .(\z_li .ﬂ...o AR ~H o owa
) 3 _o _z
™, N e M Ty op o o W "
Tk e ol - . o Yo 8
L | B odo o @S 2
oy 5 .ﬂu.m = dl oW
ﬂ&E JZlO i ‘M Q|
= TS %
< o ™ W LG mm ﬂu
‘a .mﬂ ﬂor : : )] X &
T2 T o ® xm,,w o W
3 J| 1r
— ol oy M | :
ooz i » - :
= A Mo T T Dmh | K Rk Lk TR VR : mm mm
2} O T M 0 o B W mm e A
L, el EL
[ F "X 5 & zﬂ | oo | b e ,mE -
[l N = < - IR | TN L
= o N — 2|8 8| 8|8 o % B
ﬂ s 3w R TR TR
] L Ny ) i ma
iy MNNrmﬂZ_/ 550f%%1J2y :
o = Ao 12%m5wm§%q
T TR T w; | ,A I ﬂa
X ik :
Zﬂlul SW AJmmIE 5@? .WE g E,c _.D
65 T o O 7mE o %
5 ™ ﬂOO] 9@? O_,‘WE %
T wm| W ™ ° N
G5 ™ k)
ob e
B oo
< R’




HESA 71&S Agdr. £3, FHEF)
H d&H YA Datadl AAX LS td
Data® A&, 713, HZSl+= DataBase’| &
I Abg2 Heo] FHS Y& User-Ineterface
g2 Auls FEo] B3 Software 7]ES
&g duyx  dely &4 EFYE
(S—EDMS)Q Mads A g} A A do]
Z (S-EDMS)2 = oY=
TTA ouA AnjdE oy

A& 9% SmartMeter 71&&
i BAEEs FdRFgeER FH 7
AT s oy
ZA717150] Xﬂ%OP‘-E 2] FE <] Data
e T84S FH3I DataZ P E 3 1

[
ofN >§

2 fzE o N (B oo 2
}[oi_ﬁl“é
rm;wwﬁi
of = A
_O‘L
N
W
©
oo
o
X0,
o
g
grtn?
LT =
4y = N
o X Mo

& of o
oA ox X O g W ogn lo

do A b
off o o M L rE o
H

A
AZF2 YA Data®el 7|k
shw, A AA ol W] A ]
Data e AAE +5& T o<
o] 33)**151% FgAGA HTEA 2~
53 T e} e PLC 7]4ke] 7
]d\_ﬂl%% Smartmeter Al2=® A& A
FA<Q oA Data #E|Al e A%
F Jdom a7tE FYEHE PLC 7
H LMU, DGU 5 Smartmeter & 7]7]
FARAEHRE tAE & vk 29w
=9 ZHFoR oA Data TFHE
S-EDMSE FZ&3l: axrr 4Asioh

2,

N
)
=2

“J
o

o,
J

(oo ok
19‘ -
i

o=

i

Y 3 AU el 23

EHF

(S- EDMS) 7H

HEAMS e @&%{Q imiw o

WEEREE A B 1)
| EEan LR e

SRR A
OE/ R R/ IRMY €W

TCRAR
mseried o

i Smart-Phone
..Sewice

L oSevice

2 ATE IT B4 0
©)

=l

2 2A7t2 o wlE Ader FEHEA

ITO A &&3 STa4ol dFsL Ue
Fol A ol e FAE ZEAHOR WA
g F e dAL AN, diE PCE
HFg 239 oA H§ Azt CO2
%S aE AT MEYZ 7IUPC dH
#e £540= 288 & e ACPI &5
A 71dke] HAgel dE 4w Hzbe] Jhw
g PC oyA FaAo7leS AASAL,
AMI 7]¥k PC H9 &g A2des 74 3

3

zrete A4/ vgdh aea v=9 A
g& B Wisconsin-Oshkosht] &l A PC
EUHE SleepR= sled PC EUE %
|k $20& A% @3 GE(General
Eelctronic)ol A& °F 75,0000 PCeo #AH
RS BEYE 117] 158, st=sdgolE
30, Al gi7|EE 247 FHEE 3
t AzZF $2.5 million®e] &
9793, 337 oF $65 millions A7 &
ok olef Ze AEEY +AAHe} AtdE

PCE Az7F $33 ol4e] Hl &4
Z EH7E ok a2ga AyA &3 ¥
2 ndg AAZ oy
Z (S-EDMS) =dl o
Oﬂ‘fﬁx} AH[E o] ARG
Aol 7k kA star =7 oA HHA



Jw T g ®  ® & oxd Mg e B9
— ol — j r o el — £ X0
i P L0 E P f oz i E
™o o @ oy V ™R = g = T zr
¥ ox % o . 3 U 458 LR
A B Jo mm < Mo 5 i = . A
T = = Eu 53 X w .Q JI %I ‘UF Hw.
“ X o = Bl i o} e X ™ s p
TR rd B ® ne 3 Do W ®
B Ay Hp i e FAE S M= s g LA
ifo u_m o° o E.._ B iy N Eﬂﬁ qmﬁz mh MW_H il m Wﬂ
o° 2o X il T | - o~ )
wo P R 2E I8 Pr ow s
s T e oz, fE ° Fe ®Be %
i W - el o Qo N T wr °
Cylesm @ ¥ g AL FH BEF ® . kw 26 W
oW o x° Byl DR RS %X ~
ol W O o o M iﬁ 1%__0 X KO X =N o
o, = 5 = = @ T PR o I
T PR S = = T R O S
R F T X TE mx oocZx RE AR LE R o
mo T . . T B . " "oy -
MT o T nﬁ e #m 1&% IR m R TR Ak
oW I 7o I m o Bo T 4 . o N2
BT RO OBK o M HY w T o9 ML TR KW W

~RFAYe 1

ek, ETRI, 2000.

2= X
=5
]"

H
T

IT7]
Monitoring, ETR],

IT7]4k

}

k)
pad

ol-& Z™IT, ETRI, 2009.

ETRI, IT7|5t
ETRI,

_ﬂ





