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SUMMARY

Development of Cooling System for Reducing Energy Consumption Rates onto
50% in a Data Center

Data center i1s known as a building with very high energy consumption rates.
Trends of IT machienary represented as high integration and high density is
anticipated to be done more. In this study, the goal of the study i1s reducing
cooling energy consumption rate onto b0% in a data center. The main tools for
the goal are ultimate utilization of outdoor air cooling and the development of

enclosed type rack system.

Ultimate utilization system of outdoor air cooling, named here as multi—outdoor
air cooling system, 1s a complex system composed of three operation modes
which are direct utilization of outdoor air, water cooling system by using cooling
water, and simultaneous operation of direct utilization and water cooling.
Multi—outdoor air cooling system and enclosed rack system were made as a form
of test machinery. Test bed for data center was constructed in a laboratory, and

these two core technologies were applied in it.

Multi-outdoor air cooling system and enclosed rack system were estimated that
those two systems are highly efficient to conserve energy consumption rates.
Efficiency of cooling energy reduction when those two technologies are applied
into a large scale data center was investigated by using energy simulation
method which was proved by the comparison between test results of the test bed
and simulation results. The provable cooling energy conservation rates was
evaluated as of 455 %. It is thought that these energy conservation effects are a
highly encouraging results even though it does not reach to 50% of cooling

energy conservation rates.

Multi—outdoor air condition system technology could be used to an office
building as an energy conservative cooling strategy. And, it needs to develop
various types of enclosed rack system for applying to various conditions of data

center scale, operation features and so on.
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Jul 11, 2014
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0CQ A% 7la3st AUstAde 93-S XA ¢+ water side economizerE 7}Fs3dt1 F
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TOAB = TODB+273.15

FNPWS(TOAB) =

EXP(=5800.2206/TOAB+1.3914993-0.048640239*TOAB+0.41764768+*POWER (1
0,—4)*POWE

R(TOAB,2)—-0.14452093*POWER (10,—7) *POWER (TOAB,3) +6.5459673*LN (TOA
B)))/1000

Pw = FNPWS(TOAB) X )/ 100

x = (0.62198+Pw)/(101.325—Pw)

wodlEky] (kJ/kg) BE
1.005 X TODB+ (1.846 X TODB+2501) X ((0.62198+Pw)/(101.325—Pw))

%
Mo

g5k ol AgE AYE APAG G/ ATLE, AVNFTLES FoR 97
_]

.
sl Aoy e & QEs Py
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AT anjg 54 W E272E el g olyA A

3E 2.2.3>°] YERd wkel 2o

= 7]& Rack ZHj7]A|AE 0¥t Rack ZH|7]A|AE
?‘1__ . u a = u a
}\]/\Eéll SES
oNerE] 46.9 k] kg oA A& = 0.0106kg/kgolAt,
1) 717414  0C DB ol A 59.5k/kg o],
° 32°Co] A}
A4 = 0.0106kg/kgn] gk,
2) Air side economizer olern] 46.9 kJ/kg O]9, EEHE}_ 8/ker]
system 1 20°C DB O]9t AZH 59.5k/ke OITL,
- 32°Cu]gt
A& 0.0106 kg/kg ©o]s},
3) Air side economizer olern] 34.3kJ/kg 0O]gk, =t - 8/ke _] ot
system 2 13°C DB O]9t AP 52.34K]/ke st
- 25°CDBo] 5}
4) Air side economizer
system
Y . s1ew 3C ~ 7C SFeE 8C ~ 14C
+ Water side economizer
system
5) Water Sldi economizer Aot 3C oot A0 giC ojop
system
6) Air side economizer . i
tor 3 A+2% 0°C gk A= 0°C o)gh
Sys
2. 552 C(2EHlR) 7°C 12°C, 14°C, 16°C, 18°C
3. 27w 13°C, 15°C, 17°C 18°C, 20°C, 22°C, 24°C, 26°C

<& 2.2.3>°] YER npe} o

Bl

-1
Az 44 Ve ¥ 2=

eARE

= 7L LE 71Eo® st}
« O] AX] Wele] whel 2744 A =9
* AR Y719 2R v EE Ve
1) Z1A14: 97199 close, ¥W&719 9
2) Air side 1: 8]7I999 open, W7IH 7F, Y57 4 I749 7F
3) Air side 2: 2|7]99 open, #7114 715, WE7] 9 YAE A
4) Air side + water side: 2xF WFadE& Hd 7HE, 53 dF 71 =AY

A
5) Water side: £]7]1983 close, 87|90 A=, WY%7] AXA
6) Air side 3: 3) RE9} T
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(4) 71240 =g deolg e Y dolH

<# 2.5.4> fjolg A

Aole 9 2UH Holg

Q7] A#+2&= = TODB ('C) — AF7I9] FHA &&

Q7] A& % = RHO (%) — AE719 544 &8
Q7] FFLE = Towb ('C) = A57]9 54X &&
A 2H37] d32= = TR (C)

A =lEE7] ddiskE = RHR (%)
CRAC +%7] A+2% = Td (C)
CRAC %417] J\H‘HAE = RHd (%)

CRAC Y23 Yd_ 1 d34& = Teoil_1_in
CRAC ‘-H—).*—E’_?E‘_l %—TL’\E = Tcoil_1_out
CRAC Y34 _ 1 53H83F = Leoil_l
Chiller ¥zt~ —E—%LE = Tcond_s
Chiller WYzt4 3142 % = Tcond_r

CRAC Y43 Y_2 %‘{L—’,\— = Tcoil_2_in

CRAC ‘—“—’,‘—ELOE‘ 2 %
CRAC &71&% = Qs (CMM)
CRAC ¥j7]Z2F = Qe (CMM)
CRAC 3}7]Z2F = Qr (CMM)
CRAC 9]7]Z2F = Qo (CMM)
CRAC 27|91 7J=& = OPNs (%)
CRAC 871" 7f=& = OPNe (%)
CRAC &7]"m 7A=& = OPNr (%)
CRAC 9]7]9im 7J=8& = OPNo (%)

M ZF A1 2k 22

garg| ol H

F

o
S
=
um
E

= & (kJ/Kkg)
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Basic Setting Condition(AW ©¥d A7 100%, ¥=7] 7H=g 100%)
CRAC &125(M8d 87]2%) Td (C) = 13°C
) =

=
AMHA - 57| AdiSE RHr (%) = 50%
FetE7] 2 474 Qs = Qr, Qo = Qe = 0
1

7°C

7IHE Al E 2R
Q7] A=} AHsEs 7
Ei= f1(Todb, RHo)

9714725 Towb = AE7]9] wUEld ol U &8

M
|o
hu
o
N
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IF 38> 34.3k]J/kg OR Toap = 20°C
STEP 1 Conventional Cooling System
(@71l 7} 34.3k]/kg o] Aol AL} 7] 257} 20°C o] H2)

SET
Tr = 22°C, Qs = Qr, Qo = Qe = 0, RHr = 50 %,
Tcoil_1_in = 7°C, Tcond_s = 32 °C

- W=7)o] £205L 7C 7502 29
- F71eES 13 - 26C2 QXS] 93 P4 ALY SYAoIS Foto] PUAY Aof A4
- o) o el hEg 0%

- CAV A28 A" 97|25 8 7L YaidY RF2 Astd CRACY &+572%

=
= &

o

- VAV AARL 93725 S 13 - 26°C2 fAsk AUl 8 2= WHeto] det AHE S o]
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< 2.5.7> Air-side Economizer Cycle System

IF (Towb = f2(Todb, RHo)) = 7°C) AND ((io = f1(Todb, RHo)) < 34.3k]J/kg AND Todb <
20°C)
STEP 2 Air-side Economizer Cycle System
(4712 o7t 34.3k]/kg olsto]al 97|27t 20°C ofsto|n] &7|g7t2 =7t 7°C o<l 4%

SET Initial Value
Tr = 23°C, Td = 13°C, RHr = 50 %, OPNs = 100 %

Q7L x 7t 13°C &3} AEjQl 73 partial economizer 7Hz

- OPNr = 0%, OPNo = 100 %, OPNe = 100 %

- Q7|9 -E 100% 7Hsto] 2|t @7]F o] &5t B2 A
jde

- 3 w7127 13 - 26C2 FAH =5 3-way BB A

3T
Q712 x 7} 13°C 0|51l 738 full economizer 7=
- 3357 7ts SR R Y+EE close
- Z7)E8S 100%8 AASHL O
o]
- feg 57
Qo + Qr = Qs, Qo = (QsXTr-TdxQs)/(Tr-To), Qe = Qs - Qr

Cooling coil_1, Cooling coil_2& AR ZE=

o §712=5 13 - 26°C2 RAIE 4 A= 2YHE A

Jo
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<® 2.5.8> Air-side Economizer + Water-side Economizer Cycle System

f2(Todb, RHo)) < 7°C

=< (Towb =

IF 3°C

STEP 3 Air-side Economizer + Water-side Economizer Cycle System

TF2E7F 3°C o]4dola 7°C 1

715

SET Initial Value

50 %
OPNo = 100 %,

Tr = 22°C, Td = 13°C, RHr

OPNe = 100 %

OPNr = 0 %,

OPNs = 100 %,

22X & 4C 7]1F)

Y

Slolo g 2808 2 g8 g g0 I g g r T
e N@ | =K QIN|N[K|e|o|F K| S|F o K|~
=

.| W | .. | 20 W |« | o0 W | . |0 W | . |00 LA
S TR T B T D 1 P v R b T e TR R T e
mﬂl__olzll__olnll__oIzlﬂ__oﬂzlm__om:.
52%%@2%%@?%%%?ﬂ%%?ﬂ%
il ol || = ol | o | = ol | o | = ol | = | oll
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% ~ © O < -
I

A_..In/_ O — | «y O — | «y O | — | oy O — | «y o
T|o|o Elo|o Elo|o Eloc|o Elo|o |
o2~ YN eo| 2y elo|T|d|2e|le|d|e=]e
K

AENEEIEREHEEEEEIEEIEEEREE
HIHIHHIHHIHHHHHHHHH|WH[H|WH]WH|WH
Ol | O | OfJ [ O | O | OJ | OJ | O | O | OJ | O | O | O | OJ | O | Ol | O | O | O[Ol
SIS
DK Mo | A0 |30 (30| [0 | Mo| 30|30 (M0 M| 30|30 [0 |M0| 30|30 [H0|[0| 30|
LA A S A S I
oD | KU | oD | KU | oD | KAl | D | K | oD | KM | O | KW | oD | KW | SD | KU | oD | K | S | KAl
ol | ol | o | ol [ ol | ol | o | ol | ot | o | ol | ol | o | ol | o | ol | o | ot | o | ol
W e e
H

0lJ

_l_l

{0

_82_



FUE P2 qee2 = NXAXKXCwsXMTDX4.19

N: ZLF4 62 7]E

Ar 39 AU AA(m)

K: AAA4(750kcal/hm°C)

Cws: $HE A 4(=1.65)

MTD: o8 o2 = At

TI)& Yrrde} qee 2 = (0.24X1.2XQsXAT)X4.19 (AT= ZAQEL 27w
X} 7]Zm02 AMA)

CRAC Q¥£3Y
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Tcoil_2_in = Towb + 4°C
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Qo + Qr = Qs, Qo = (QsXTr-Y+2%=xQs)/(Tr-To), Qe = Qs - Qr
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<® 2.5.9> Water-side Economizer Cycle System

IF (Towb = f2(Todb, RHo)) < 3°C
STEP 4 Water-side Economizer Cycle System

(7|5+2=7} 3C njeel F8)

SET Initial Value

Tr = 22°C, Td = 13°C, RHr = 50 %

OPNs = 100 %, OPNr = 0%, OPNo = 100 %, OPNe = 100 %
CONTROL Td = 13°C 7|&

- CRAC Y434 2 Y3142 = Teoil_2_in

- Tcoil_2_in = Towb + 4°C

- Y5FAL 3-way WHO| Hrge AuAC] F7Lw0] met 13-26C7 GAEE

AA]

o
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ASHRAE PSYCHROMETRIC CHART NO.1
NORMAL TEMPERATURE
BAROMETRIC PRESSURE: 28.921 INCHES OF MERCURY
Copyright 1882
AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS, INC

SEA LEVEL

n A - A - S L

Wet Bulb Temperature (°F) - slanted 0, Recommended Class 1 ;
o Lo . operating environment . - |- ] 15

Dew Polnt Temperature (~F) - horfzontal ; J 7T entering condiions fo. | % 4 | -
- F datacom equipment) || | | 5

|Allowable Class 1
—oparating environmeant
__|(for reference only)

Generally accepted telecom
~|practice for Central Offices
{lower RH limit not dafined in
NEBES)

B

L

Equipment Environment Specifications

Product Operation™" Product Power Off *¢
Dry-Bulb Humidity Range, : = %)
E Temperature (°C) Non-Condensing : ‘E- z -
o Z 2|7
[Allowable | Recommended | Allowable| Recommended ;" ] ;
g o
- 15t032%] 181027 2010 80 %;I;?f:"g%; 17| 3050 | 520" | 51045 | 8108027
s cop 0
10t035%| 181027 20 to 80 ;ﬁiﬁfi‘fg%; 21| 3050 | 520" | 5t045| 8108027
msi‘ie NA ‘ 81080 ‘ NA |28 5050| NA |5m45| Sr080|29|
-imm‘“ NA ‘ 81080 ‘ NA |23 3050| NA |5m45| 8 to 80 29'

a Product equipment 1s powered on.

b. Tape products require a stable and more restricted environment (sumilar to Class 1). Typical requirements:
nummum temperature 1s 15°C, maxumum temperature 15 32°C. munimum relative homudity 15 20%. maximum
relative hunmdity 1s 80%. maxaimum dew point is 22°C, rate of change of temperature 1s less than 5°C/h, rate of
change of humdity 1s less than 5% RH per hour, and no condensation.

¢. Product equipment 15 removed from the onginal shipping contawner and nstalled but not m use, e.g.. dunng
fepair, maintenance, or upgrade.

d. Derate maximum dry-bulb temperature 1°C/300 m above 900 m_

e. With a diskette 1n the drve, the minimum temperature 1s 10°C.

(2% 2.5.66) GlolEJAIE] AlB{Alo} AUjet7 7| %(ASHRAE)

(13 2.5.66] 2008 o]F AWA UFo dadx7 7= (Class 1, 2)= YERH A
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2. 6 7N Al=dle] Hgol ok W oA Ao gy 4
D HlsE W= 83 Avshe) waEy

HAE HEoxo] Adddaes A4 43S =
AAQ Adgat A oA e 2Ee] wdd F gle] AEHeld Aol vE F
O 28y HAE HE=dM Y dY ARE fEY = = =
T B7FESh ole] B AFelME, HIAE wZoA o] Wreux] AME
AlEHOIAS At O AdE A A vl - JAEFe R AEYlA VS AT
atar, o] Hsd AEHCIA ZIRE dd dlold AlEe] diFl] A &ats or ATE 11
&tz gk,

AR AlEH| A FAE 2.6.1>F o] et
<E 2.6.1>0U4X Al230l& =A

<= =gt Hl 1)
=8 21.6m2 1 =
°c 000 class 1(9tSAl)
ALHIIE Ashraed|& 2&: 20~25T
=y 50% . o
Ashraeld | &= S5 45~55%
T ITAH 30kW TkW x 3008
TES= 2~ 9 0.384kW 32W x 124
SRIEIp g —
JI A GI0] EH NEPIES =& 00lH
B A LHEHS u-value = 0.006W/m2K
HAE #|Eo FxAn]E Anlo ARk o33 Zr
— 2357
supply fan cooll_ng heating coil Humidifier
A2k 3 Al coil
e s = | 3¢ =] et = size =R siz
(CMM) [(mmAg)| (kW=*p) | (kcal/hr) | (kcal/hr) [(kWxstep)| (kg/hr) | e(kW)
1 ol akAl 160 25 3*6 45,000 | 17,200 5x4 15 110.875
— $Y 21 Chiller
cooling coil Condenser c_oolmg gh|l|ed
A2t =4 Al _ _ cir.pump cir.oump
T s =k Capacity Capacity Capacity Capacity
(kcal/hr) (R/T) (R/T) (HP) (HP)
1 Gl Al 45,000 20 20 2 2
— 493 Yztgt
condenser fan condenser _coil
A & Al =k size g2
(CMM) (D*KW*EA) (kcal/hr)
1 2= Al 420 600x0.4*3 45,000
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glojide] A3 WS FEs] & HAREL s AoR Kol 974 A5
g AlEEeld 7S tiE wlelH AE 9 oA AlEdeldel A&t

<H 2.6.2> &g ZIU2 AISd0l& 200 et & HUXl ALSE Hlu

sA2c @ de IR S ALEZ [kW]

SIS N ns#ols 2y | 2NE (%]
£47_20113 634 669 5.3
£412.37118 614 630 2.5
£414.27120 602 604 0.3
Ex16_27122 579 580 0.2

IO R AR Tlw)
15
]

[O8 2.6.1] A& 20t A2 0l4 ZIt0ll CHE WY UK ASE Hlw

- 130 -



2) Wd dolg AHE oz 3 Wy odlyx def g3 24
7Folg A Aol =4

HAE W=oMe] dgdstel oyA Aladeld dxe nlu - HE dis EdE,
i Holy A= &fo] AF ¥ oy A AREEel tiE AlE

AUA AlEeel el = 7IEe] ZIAA el os) 100%2] 38
AUA arlEFd 2 Aol d Jpdet dE oy} UeE #E
| WS R FgoRA 2 Aol et A o] ojux] def

A}

mlo

FI

o
o},
73

{o T

S[L
o]
.

N

o vlole AlEE Agel SlAsks A tlolE] AlElelu, RE WHREE JA4 g
g2lof ols) Aesla gk oA AlEdeld Tz 13 TRNSYS 173 AHEasich. ¢
UA AlEdolde]l A3 AW o]g7kd mE Bl AAES 47 <E 2.6.3>7 <&
2.6.4>° YEPATE TRNSYS 179 simulation studiooA 2] & o|yx] Al&EdolAe $3t
2dd 3as (29 2.6.1]9 YERATH

<H 2.6.3>0UX Al2dl0old =2

= HZ2gt HI i)
JEEHH 2,250m2 9 =
ITAH =2 6,480CH 72004/ x 9 =
25 22T
ALY class 1(9tSAl)
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L &2
=g
_ sensible heat : 60W, latent heat : 40W
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511 Applications Library (TESS]
(3 Cogeneration (CHP) Library (TESS)
(3 Contillers

(1 Controllers Library [TESS)
(1 Elestiical

(1 Elestiical Libary [TESS)
{1 GHP Library TESS)

(1 Ground Coupling Library (TESS)
1 Heat Exchangers

{1 High Temperature Salar [TESS)
10 HVAC

@1 {1 HVAC Library [TESS)

1] Hycrogen Systeris

-8 Hydronics

s Hychorics Library (TESS)
-1 Loads and Structuies

#1-( Loads and Structures (TESS)
(1 Obsolete

1] Optimization Library (TESS)
1 Output

- {1 Physical Phenomena

1 Solar Lirary (TESS)

(3 Solar Theimal Callectors
-] Starage Tark Library (TESS)
BHE Themel Storags

@1 {1 Typpe335_proforma

& Uiy

(] Utiity Library (TESS]
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22 =2 S
8 | lustll ) on | gaer | grer | 2ass | 2B £d
[keal/h] | 1 pm] [c] [c] [mAal | [m*3/min] | [KWI]
1400/ *3_11%
8 5460000 15600 37 32 - 6737 37*%3-11*3
BERCE Rz
o2t === | (o] ¥.5] ?DO:‘
ag TS == S — ==
[LPM] [kW] [m) S8 s
[mm] [mm]
8 15600 160 35 300 300
- ¥ Ez
o se == o B
S0 =
e [LPM] [KW] Tiil SS ==
[mm] [mm]
8 9400 110 44 250 250
— CRAC
TR =S
Az 8% |u7ec E72k diny| mEL | Zg =
[kcal/h] [cl [cC] [LPM] [m/s] [(m*3/min]| [kW]
324 90000 22.5 135 215 25 324 22800 7.5
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<E 2.6.5>°] yebd & oy

F2% 5T, CRACY H7]2% 13T
: | A&" ANA"HgME 5258 5

HASA[AZFE Wide A Aok gt did HESI HFELoRE V)
S AEsty FFEE 18T, H7e %

At HE o7 AJAH

J|Z& Rack AIAE UHE Rack A|AE!
MR C
E42C 5T E425 16T E42% 18T =425 18T
=JI2& 13T =2JI2& 22T =)|I2% 24T 22 26T
A ANET] 46.9 AlET] 56.3 A ETI| AET] 60.6
(M m:>de) kd/kg Ol &k, kJ/kg Ol A&k, 58.4kJ/kg O] 4t kd/kg Ol A&k,
20T DB 0|4t 29T DB 0|4t 31C DB 0|&t 33T DB 0|4t
ngzf;izer ol 46.9 ol 56.3 ol 58.4 OIS 60.6
system — 1 kJ/kg OI2t, kJ/kg OI2t, kJ/kg OI2t, kJ/kg OI2t,
y °0°C DB 0/t | 29°C DB O/t | 31°C DB Dl8 | 33T DB O]ot
(M_A mode)
:'C’of]fniizer ol T 34.3 OllErT]| 49.2 ollErT| 51.2 ol T 53.2
systemn — 2 kdJ/kg Oldt, kd/kg Ol|ot kdJ/kg Ol at kJ/kg Olot
y 13°C DB 0lat 22°CDBO| 24°CDBO| 5 26°CDBO| ot
(M_A mode)
Air side
economizer
+ s72c s72c sH2c sH2
Water side 3C ~ 7C 8C ~ 14T 8C ~ 14T 8C ~ 14T
economizer
(M_AW mode)
Water side
economizer sH=2k S5 SsHA=2% SsHA=2%
system 3C 0|gt 8C 0|gt 8C 0|¢t 8C 0|¢t
(M_W mode)
Air side
economizer ARA=2E AAE2E A122E ARA2E
system — 3 0T 0O)¢et 0cC 0O|gt 0 0]ct 0cC 0|¢et
(M_A mode)
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DE M'e BE W¥Rsts JAA YEAARoR Udsts AR, A HojE AE} oo st
o2 odn Mgeltel J1E Aolkelrt. £ S WONE 3 WY ox AgYel of

75,000,000kW7} AW &= 7102 YRt WE7]9] oA Ad|gfo] oF 30,000,000kW=A] AA] of
YAl 28]F] oF 40%E gstal oy, CRAC4 offuA] AaH|FF2 oF 21,000,000kW=2A FAQ] oF
28%5 AMAlStAL Q. 24 RE "M_A': & o|A]l 4aH[Fo] oF 64,000,000kW=ZA 7]E Flo] ALl
<X e "MTo] Hlsf] 14.9%9] o] AoF guts ey ok Aefo] of|ix] AH|Fo] oF 38%
Zolgglo, tiale 24 2 "Ml ¢lE 7hE71ek viZ[Me] o|A] 4wlFo] 7t =dot. 24
BE "M_LAWTOIM = o|X] Ad]Fo] 6.3% EolEx oz URon, 4 RE "M_W A=
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o x| AH]Fo] oF 55,000,000kW=ZA 26.7%2] Fufox] Aok Fut= eERY Tt
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FEe aabt Qle Aer wHHoh

<H 266> JIE 2 HBAQ 2 DS WY KUK AS
(225 5T, 2II125: 13T, CAV) (E+91: kWh)

°® oc M M_A M_AW MW | ZE D
w2t 7103232 | 4,688,494 6,769,336 | 7,157,623 | 4,408,990
W2t BE | 7,802,480 | 5,209,437 | 8,251,731 | 8,407,765| 6,083,974
W) 30,292,081 | 18,817,974 | 27,079,993 | 25,783,037 | 11,096,841
WA ®T | 7,707,920 530,131 | 6885715 6,542,882 3,313,889
CRAC 01,086,798 | 21,286,798 | 21,286,798 | 21,286,798| 21,286,798
Sl 0| 1886672 0 0| 2,139,880
by 71 2 0| 6,664,371 0 0| 6,664,371
EABZ | 74990318 | 63,854,877 | 70,273,573 | 69,178,105| 54,994,743
WAL 0 14.9 6.3 7.8 26.7
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H] o] oF 43,000,000kW=2A 42.9%°] YA dek avs Yepdigloh o714, I
NIA ZAE 42.9%ZHE] WE7|9 COP &Abe] wpe Aokek 12.8%9) 7]& & x| AH
X €] 9]7] el &gk Mok 26.7%F T Al 39.5%F wiH 3.4%7F fojxith. o
3.4%= WA H AAH] ARl o8 FV|RE7F dsHaL, o= Qe oo o] &
B e s gdel 711g oA dokg ks 4=

ool A¥EFE HE 7| AlAEI WY 8 A A" Xt ol dHolE Al

<H 267> ZHE = /\Ié ’igAI_J SUECE dY UK AISH™
& 18

(B2 , BJIRE: 26°C, CAV) (E+21: KWh)

on o M M_A M_AW M_W el 9]
SURS | omma | +uHE Y |« UHE A |+ QHE A | + UHE
2t 6,485,760 | 3,869,440 | 6,243,611 | 6,243,982 | 3,385,513
Wots HI 7,006,400 | 4,299,377 | 7,869,399 | 8,361,083| 6,117,061
] 19,080,635 | 11,257,068 | 15,862,258 | 13,891,120 | 2,849,176
WA BT 7,708,800 | 4,613,370 | 6,422,958 | 5,539,321 | 1,158,051
CRAC 01,086,798 | 21,286,798 | 21,286,798 | 21,286,798 | 21,286,798
It 0 302 0 0 302
b 0| 2 0| 4,385,913 0 0| 4385913
RACK B 3,632,947 | 3,632,047 | 3,632,947 | 3,632,947 | 3,632,947
ZNEY 65,401,339 | 53,345,214 | 61,317,972 | 58,955,251 | 42,815,759
W'Lﬂ['%%%% 2.8 28.9 18.2 21.4 42.9

- 137 -




Hz w357 mdH= wmcrac E7HE7| wHi7|H wrack ®

70,000,000 -+

60,000,000 +

50,000,000

40,000,000

30,000,000

HZE Ofl LA K] AFEEE [kwh)

20,000,000

10,000,000

M M_A M_AW M_W Multi_OA

cAV E= 13-=71286
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<H 26.8> YHE & ANAH HZ2AQ 2RI2EY Y (UK MSH
(2425 18T, 2IIRE: 26T, VAV) (&1 kWh)
M M_A M_AW M_W HEl 20|
28 BE + 2HE 4+ 2HE S |+ YHE X |+ LHE A + UEE X
+ VAV + VAV + VAV + VAV + VAV
2B 6,990,336 5,994,889 6,243,611 6,243,982 3,315,489
H2A HIT 7,767,040 8,801,820 7,869,399 8,361,083 6,183,184
= 3= 15,721,025 11,257,068 15,862,258 13,891,120 2,372,518
i (Bl 7,708,800 4,613,370 6,422,958 5,539,321 1,158,051
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) LCCHAS 918, W Azge] gojFring 35 2

7h LCCEA 9]

(1) LCC A9

A5z AL, BA, Aleagdelr] v]8#e (Cost Management) = &2 o= AHAM
of Frolst= FEE IARAEAA M Fo% AR A T stuE FFEo Stk =
FAES A& 4 MAAGA A H]EA & (Cost Planning) ¥ ZZAEC] A ThA o4 <]
H]& &#) (Controlling) & HAHAZZAES] ¥4 FdE AA= o5 o3 &g
(Management) &%o]3th H 10dAlo], Z2AE AMGA FdH= Z7v)&
(Initial Costs) ¥WF ofHel, 4 %W FAAZ DA NN 5= v &S Ao 1z

Life Cycle Cost (LCC) 9 ¥z AAZZAE] H]&#2] (Project Cost Management)
Fofo A 7p4 2 W3tk LCCA (LCC Analysis)E AAIZIRAES 27|dA, = 7|F
g AAGA, oA FetE Aol JHE anprl & Zo® dEA QY] wiel, ZEAE]
FHAY AA Y52 252 AFES 5k st 24, 9, ofol®l 58 Utz
ohekst giokd AAAA S At A wgEl] 2k (Li et al, 2012).

2
S
LCCe AFE 2 AFEY 7AHL84AE ¥R 1 ®9 deld 2Asts ve &

ko

st vl &S 7R gabete] AAGE H7tskeE Woltd (Dell'lsola and Kirk, 2003). =,
AW o2 AF] AL, AR, #H7] - AR ZF dAelA BAskE v ES vge R AAA
& Bkt WS Yvisk (e, 1992), TRAE] o dikl & HAHGS AY e
ool i Eojo 3 BE v &TA FEe d) Cé*é 71bell A E=E FHA 74X ) vaE
sate] AAA Brks Fdsks AR 49g 5 ol

e
TE
12
lo
K
-
®
@
4
1%
1o
=
o

(0]

7 ] HE vEeat <O 2.7.1>004 & & gl%o], AA 2
7HA] o FiE 4 Qv 27]F A (Initial Costs) &F G AN A WA sH= w] &
Hlgo® FEEY, 27|FA = Il & & o], ¥4 (Costruction Costs) £}
AAN], e 5o £993%H H]§ (Fee Costs) o E ﬁl’ﬂﬂoi ATH A A A
= H & opA] 77 R0 FHto] Theetth =, 29 7)3sst mE TR
WA sl vl g9, A3 om sk FEow —‘:%‘jr. ?71@33 A 5=

=&HlE, YA HE, fFAERF HE F <}

o)
AN
(Alteration/Replacement Costs) ¥ FE71x+= A3)A v L2490 x4

- 142 -



Financing Operalion Maintenance
Costs (Energy) Costs Costs

Fee
Cosls

Construction Initial Owner's Tolal Costs
Costs Costs

Other I

Cosls

Salvage Associaled Tax Alteration/
Value Costs Elements Replacement
Costs

[18 2.7.1] LCC HIB&S (Dell'lsola and Kirk 2003)
g, o] gAY SRR RS 71EPd 8 A (2008) oM g o) <5k
|

=
2.7.1>3 o] “ZI|FAM] (FAMR], AAM], e, BAE] 5), FAdR (EHE 2 A
U

AHE5), oA, ARs - BAA E4du)E, S

<H2.7.1> LCCE49 HIE1H &=28 &

e zo= Agz=
ESIE REES N T=TTIETT
A KT B2 AN DI
Sx 2| KtH| 44 H| RS
I o XI-TH| 0| off Ml 8l
i _ o
0_4 " M2 B & 2 H|
= -
=R HOI2 M2

LCC ol&& WgdS vel 7 ol that 271549 SAues ga Fnee A
Aol Fulgol g e ARS AR AA FHo wksh syolth 94 W bt
o gol, LCCE AAS] e AolF71Eere] BE g ts FATF AN $a
dhob wek, el 1ol wel AIR/IEG PASHE nE MEE AANL A2
Sarshs A7bY, $871kF0) 199 nlgow Sk A7k, ARSIt By A
o Az BAEE EMoR Y, dwbdoR LCCEAS Sla Az Azbmel *

2 AFgHEY (Dell Isola and Kirk 2003).
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AP FAOE LCCEAS a8y AaAE, 271409 o §(Z, 43
o, AN, BEH 5 stefstel ol5E U AR lEoR @ AW F g
%A 22 EAQ v § mERAN S ok AN S Bgate] A

ZIISXHl = Z[(MjJrLj)xAJr[j]

wamyl = 3 SU(RRXIC )< PW)]

Jj=11=1

TE2A e AdE oY TR (EE B V)E, Abe, Hed, A

o17)o1A, A7 (PWDE vleinl & ARl wel ol AFE = Mg -
k. 4, w#je] wgol AFA HEA AL o2 AAAZ WA =
A7 AGE ok o} 2,
0154 wleu] ol thdt AATIA BaA S szﬁ
s, wleo] wlgo] AIH F3 o], e BU AVE BAYEE HEA A% ol
A7 2 sarely] S8 Aol ol s 7 u}
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A7k v gol g @A BaAs pra=-LTD L
(1+1)"

(W) A7k

el WA= 1§ 5 ek, ohFEslel WS LE v gl nd 79
WAL FYT AE, obele] AAS BEIe], AA WG P9 AEDE WP
A AT M GOT BAT 5 vk A/ PR, AN ] A B

Sk

r>w
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AT = 477104907 F 931,747FHLolth. 399 Z7|HEAH|=
382 AFABHY] = 68,616HLoR F HY 627,001H Do)t} 44+
|52 = 521,131 9, AFATe]= 45,429 Q02 F 575,560 ¢, 58t
Z71FA] = 788,150 €, Az A T Y= 65,683 do® F 853,833%d,
FE] Z7]FAM= 750,899 €, AFAHEH= 42,494 P2 F 793,393H
Yol LCCEA AxE Fesle] »wd 19 (310,513HY 100%) < 49+(575,560
HY 185%) < 3¢H(627,001HY 202%) < 5¢H(788,150HY 254%) < 6%t
(793,393H Y 256%) < 2¢F (931,747H €Y 300%) o2 1¢HEFR A +WE7)
+PAC)o] 71 AAARJ] AS & 5 Utk

2
o~

(@)
o)

5

’

e

1 B
N
= ol

(@)}

21 e)

il

—

ZIEA AT (714 oo

715 ARR] (A A DA E 7
HYoldS F3 AHAEHE AFE), wAH]E(
2HY), AR L (A FA 85k 27 FA &
(271520 g 27
LCCEA oA 40 o] % A
£o] 5% mRlolE® RBAZ|ZHS 4090w AA), FAE&L 2.57%(1999d~2008
WA, 1097 =8 9 E7MESES Bds 48, A oEE d/He AREselt
LCCEA AT 7]|EAI A Z7]FAH]E 9,383,2259, oYX n]€L 2,967,4729,
WAN LS 33,978,2349, FABYR LS 278,922¢9, FEVIX = -388,832¢ 0%
46,269,020tk tigkl e ZV]FEAME= 12,625,0809,  olUA|H] &S
2,181,4574¢, wAWE 21,244,800, FA#En]g> 398,863¢, FE/AE -
2,112,9149102 F 34,337,2859 ]t} dier2e] =7|F A= 8,502,383, oA
H| 8-S 2,048,8809, wAIH RS 14,143,3999, SAweu &S 276,313¢, Z&7}
A= -1,617,4249 032 F 23,453,551¢¥°]th, LCCHAZE Fashd, tier2 Al~H
(23,453,551 7]=<t div] 50%) < ©ibl AlA®l (34,337,285¢ 7]EF iy
T4%) < 71 AN2AE (46,269,0209 100%) =02 tjer2 AlAHo] 7bd A A A<

[e] A=
% 9%

@ YUTa (2009 FEFH A W EUAIAER]
_PAC) 3 thotl AIARN(RH ALY F3 AIREL_FCU), Qb2 Al2gl (M Ak o) d + 45
SATANAZLFHU_RFCHFCU) o FAA #4& 9 A7E5 Qs LCCTE T
HOoRE % S5 goE ojs AtE), AuANE(luA A
yS|

R
>
[
et
1o,

AgASE B G
MR AFE), RHEZHA
NE A0A(AEE

=2
)

N
X
T, o
ol
o
£
2
3
f
M
e
ol
o
38
o
o
1

[} j ]
AREHI_AY), Zks) o' ERecith 24 IRk 309 (AFEe BAH 9, 24
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2) YA s J&F A S (LCCO2) B7F W

7} LCCO2 &2 9] 7id

WA Ao X185 Btk Qe dntA o g del AR EHE AR
Life—Cycle Assessment)”’]¥& &&3s}3itt. LCA7|HS 3y} 52 oy bgt
9 94 & PO R olFo] &4 oud JIFE vA = AE Briet] 98l
Hie 7IHolth A FoflA = LCARA S AFES Ak
= Y AlF, 29, ARG ANAN EAsks SEIF=L W=
o] gt (RJ Cole, 1988). LCAB7IE 9% W o
ISO (International Standard Organization) ¢} £ = AGA 5 FHOZE %3} &40
e Qar, el vigk AvzEo] 1ISO 14040 Al =0

53] ISO 140412 2 Wfgol ‘52 49 We] 4 &
analysis)’ & ©HFaL 3o, @A @2 LCAE7E 7199 #EF0]
5 AA HAErt (ISO 14040, 2006).

@ 1LCASFY EZA 49 WM 9 (Goal and Scope Definition): A% WIS HE
5] AAste] A4 A it A S FRE= dAoth

=

O

[

Lo, g Mt
Ac) —~

> %6

o >

ol
il
o
N
=4
ol
ol
~N
Ho
)
1
ofo
Al

Lé__ﬁ
t
o
o

i o
2

=

@ FUEAEE BE= A 9 BA(Life Cycle Input—Output Inventory Analysis):
FF Frte FUEY AEES ZEAA wet st ddflE A& LCI

DB(Life Cycle Inventory Data Base) & T3l GAIZA, AlF =& WHOo=Z+=
MEA, A aEAY, £9el v 53] LCI DB Al 9] deked 73 <
Fzes AEshcd s ELHX}EE ZHg-otet,

@ < &FH7}(Impact Assessment): &5 (Inventory) w41s &3 =% #s AR
47 FdF FIHE Arete W ]U}.

@ 34 (Interpretation): F77F €9 ARE Ed2 Sz o sA siagozn &7
s e, thek v, 33 AR Y T udstA £88 v

4

o, AAWANM LCCO29 Hbe oldel A4S wgo® WHE 4 Atk
9] #39FEA NEF(EQ) S A ARQD G £531(Q), 193
AP QD) ) B} 22he] BAYFEA MEAT(ENE Tl AT 5 k.

oA

Al Coz MEF EQu= X (QU<EFY + X (QUEF) + 3 (QFxEFY)

)3 G RANA S LCCO2ZB b ohale] A3} o] £94E 913
HFQa) I 7 AN WEAFE T, AR OR 29710 S
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o] AFoM= WHAIAEE Al 225 e AUALHFS THOE A
COZHH%%‘EO AEHAl HH, <3E 2.7.4>¢F o], WA AR dEALEES algoR, A
718 damjEAleR wete] i daviEsde AAEE o 9tk 7] 1kWhd 0.4959]
CO2 WEAsE 2 Ao

Az2 % 2 = ES =
e 6.82E-02 kgCO2/kg
A E 4.80E-01 kgCO,/kg
bS] 4.956-01 kgCO2/kWh
=8 3.256-01 kgCO,/kg
G A EIETES 8.32E6-02 kgCO,/kg
oH5tAE A IIA(LNG) 5.956-01 kgCO»/kg
M5t S ILA(LPG) 3.94E-01 kgCO2/kg
ER 2.53E-01 kgCO,/kg
U, WA A" Y] V]E LCCO2E-X Al
%‘%} ]

AEIOl LCCO2 HEAo &3t A= 2o ud|sta, AHES 22 & glo], 9]¢}
LCCO2 4 AT5 <E 2.7.5>% Zo] 3/ME A3kt o5 ntgo s da AF
o

o <3
NI ‘__ _\_L
A= F8ke] LCCO2 ZAfo w3k XAt 9l w5 of

<H 2.7.5> LCCO2 E4°2 JIE A7 Ml EA

22 A & AT HPLHE

1 Zsd2 2008 |A=EAIAEY H=2D|2 LCAZRA

2 =RE= 2008 |MZuwe HIY=SE SIIAMAES LCC, LCCO2 &It
3 SMHEL 2010 |ZEl 20| H&Y SEZAIAES LCC, LCCO2 &It

@ FHF79(2008) A= LCARACR W - dd AAHY Al A& Fd 44
B7He AT LCA 38 Atz () EA st EL
A EE5S A4, (DEAE COo2 wiE AEHS A4, s3Ferde] A%, (id
HgA e Tl s B W AR BF £o® I HAY Ao F7F o
O 2= WEFIAANATY YA A0, CO2 e dAE o= g
AAEAFRE HASAZTEAE TGN BAE= CO2% AP _shte] AEs vHE7]
9] sfo L EE A E oy Art 23ET), ARSEA (& UA | A A =

gl (&
MBS FAT AEFolUALNTL AE, wAl - FHAA A 2E G )

=
o

o mlﬂ
e
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AgRAT AT AAYAAL BA FAR G 7E A AT U DAAA 2
WAl FAFE Agetel AR FEAGT BRRE ABWIRE A
Fol FHE thake AUAGALN TS YA S st FFTHE WP

h [¢]
HE A7 stk Aapgsa (LCA) AdE By, WEHd Al2~Ho] (90,630%),
27| A 2~EH(101,2498) Bty 10,6198 (2F10.5%) 3A A = Ak AA 84,
|, FAGANNE  WEFIEAAEC] WF7]e Hl&d ZF 200%(1,150%),
204%(4,568%), 137% (58E) 2 2 453 HAHFS Vel A4S &0
s = &A= WEHEIAAT] ¢F 17.25(16,396%) & -3 HAE
&= YERdTH
o} Zo] IABA AT LCT E40] obd AFAHHS LCI 4 d3Es By, A
Mool Az AAYASAZE 5.5%(7,612%), AHEHA7F 94.5%(123,783E) 0.7 =}
AN A = ARG Ao Hla] CO2 o] vju]d AS < 5= Qo)

M of KU g of

=

75 (2008) & LCC % LCCO2EA S
29l AN W B3R5 Fotel B

1o

Bip% LCC02E ‘j“o}ﬂ o

g A5 HAE HLCCHEA | (DLCCHEAS oy Anlgk AHY, (i) oluA] 4B
Fo| W olbstetar wWjEF AHY, (v)duAdE FA6E A= ‘;‘ ANEZE £o
2 APk, LCCO2 4 Az ddud F7|A| A"l oduA]4HZFe F
1041.86kwolal, oAttt AmEF (. W7l lkwd TAFEE o) IEALATS
0.43464kg—c/kwolB2Z, oYz F AB[F (1041.86kw) * H7|&Aa8EA¢
(0.43464kg—c/kw) & st olatstgtae] F WARFS Ay 4 Qi) F
452.84kg—c/kwolt}, vletEd FI)A|AE oA AHFS F 865.92kwol L, o]

AbstebAul (A7) 1kwd EAEE oS E ™S 0.43464kg—c/kwol =2, o
YA F 48 (865.92kw) * A71ekAm|E A5 (0.43464kg—c/kw) S A o]Ak3}
g0 & wAES g 4 Q) S F 376.36kg—c/kwoltt, AFE nlwsle] H
W, AAEE A DA R = oAb sler A EF S A YA AR, vgEd 3
Al A"l 747y 452.84kg—c/kw, 376.36kg—c/kw  O®, HAAuw3 sr|A Ao
76.48kg—c/kw = FFSFHANA FH ¢S & F vk AR EH = ojabsgr
AujEFel FA71ge wekd, doFrlEt TAE = CO2(LCCO2) Alitel 7hs3t
=3

i}

@ A3 9 (20100 LCC ¥ LCCCO2EA S Fal HE 27 Wi A AHo|
AAN 4D 21874 A5S Hrksls ATE A8 90k LCCO2E BA4317] 9
To AR (DLCCEA, (G)LCCEAS oA 2u|zk AFA . (i) YA 28]k
g oJatsleba wiER AHY, ((v)LCCO2 w4 49 Ay TF oz W=
LCCO2 ¥4 AxzEs 7]& 9 - 3 A A" ouALn|&FS F 933,501.36kWh
oli1, o]aste A& TS 22,814.8 ton—CO20]th HE £17] Yk FxAAES o
YA 48| & 196,448.63kWho] 1, o|Astekan]Zee 20.759.2 ton—CO20]
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o} LCCOZ2 w445 vwstd, 7|& ¥ - WA AE, dE 97 Wy F2AA
Z}7} 22,814.8 ton—CO2, 20,759.2 ton—CO2°.%, HE 9|7] ¥ FFAAH
2055.6 ton—C02 A= FAZHAAN F o 58S & & 3tk LCC, LCCO2 &
A Ang FTEst] HY, 7] W A AR LCOMES F 2,411,0224,
LCCO2 HZ&#S 22,814.8 ton—CO20]a, HE 9]7] ¥t FxA A LCCH &
S % 2,031,6189, LCCO2 MlE#2 2055.6 ton—CO2°.% HE] 217] W FxA

sdlo] AN W BAAERAN F H $5ES O 5 Ak

4t O g

LCCOZ 419 7EAT Abel #41& Fato}, <& 2.7.6>7 o] LCCO2 ¥4 74 3
o A ¥A 5= B/ Wi He, 74 FEoms ARt e AR
AZE 0L, B/ e R AU A} waulEE ANE T8 oy a9
H g AFEE e ootk 24E A7 ES AvEd, giRE dveld LCCo2 #A S
fal, AHgEAe Co2EME F2 Fs3itt %%@fﬂ AMore] AgAteA o] CO2ME
T UEA, <E 27.6904 B kgl Zo), WA A" LCCO2 ®A 9 A4, AHE
ALl oA AR H}ELOE T HHE%]:% AbstGiTt. ole gt o f-9b ddte], 74
(2008) <A A¥el wEw, AFE dddn|e] A (LCA)F, AolF7](Life
Cycle) &<t RS = CO2% x}xﬂ*zd*&%ﬁm 5.5%, AHETEATE 94.6% % et Ao
® HIEL glon, of w}B}, AP ] CO2o] ARS-wAlel vl mlwdh &
T

m&l

<H 2.7.6> LCCO2 JI& A+ Atell 24 S& LCCO2 7d &= HdF

[CCO2 245 74 8=
E4 25 Bt Y
LM X 9| FR(LCCRE) gyl g UM B2 LT
N8 HEY| 23HIS
srel| ey i
A | A | 4B
=4 VTN S
"] e 2998 "copel dhErermig | 0 | 9] O | © X
2 | 875 |2008) LCCO2 &H& g o | o 0
S =5 o
oh A2 g LCCO2 w4 W A
PPAZEE LCCOZ WA A9 AnAoT AAPARAL SAVAZ = 5 9
o, 7]EY ArellA A% wiel o], AAE CO2 2 100%= Hoks w A-A 84
WAL 5% vwwol7] W], ¥ el WAsEE LCCOZ BATTFE,
@ A aw AAwA A CO2E M AAEA 2
KX Al
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@ V= YA ~H

@® 7 A4 YA A~E (Machine System)

@ °7] YA~ (Machine_Air side economizer system)

@ 2718 YA A8 (Machine— Air side economizer + Water side economizer system)

@ 4y WA A8l (Machine_Water side economizer system)

@ =& 97w A~ (Multi system)
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=
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ar
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E oJle
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33 HE
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2= o]le o
S s 10
o1 = | |11 <A< <4] <4 <4 | o

of |od |of |od | o of |of |of | od | o
0 |10 |10 | WO | o | o 14O | 140 | UHO | 140 | U0
30 <5 | o rlo| o ro| Ao |~ ~| o |Fo| Ao | Ro | Fo
N =
ol
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=
x.:am ©| © ©
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LRI AP Al I EA B
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@ = AAES KTHOHAY Go d&yoje 7]E] WA AR ol WulA] A~EE
T RAE <XE 2.7.7>4 At niel o], WA Jzhgt, JeHxE Yk g,
T2 WYs7], CRAC, 5719, wi7|#, wj#o =z FAEHo Qlu). sk, o] oA
kel 57k WRIAIARIE Q1o Y]] WHIA AR e FFTFALAE THA AL
lomn Fr7tE AW 3r|Ho] FA o gt

@ Zt7te] Wy HE dyutA S|, S|, 87|, w3, WE Fo] ALEEr), V)
A2 WA AE (Machine system) ¥ =12 WA A8l (Water side economizer)
o] AS, oA AW FEeoavter AHod £ glor 7] WYt (Air side

economizer system)¥ 7|5 WY (Air side economizer + Water side
economizer system) 181 HE 97|y A]A8l (Multi system)S o] T¥EQ &
of 9718 FU7) AT F7W Bk FobE,

@ =% 71E AsEa o] ATl LR 574 fHe] WAl

Blo] Zjoles EFE
o F71 50, 7]E A|AHY Z42EE bR FU|EE 13RS
o 2N

ojust, 571

HOl 25T 8%, F/]|eEs 2652 AAE WA AL ou)sic)

T

| 3

oA AW mpel o], WAAE AN B ARG 45 A dAAE, 9y
AR FARS PR FAGe] UF FPATS Ak B B, PP 2GS T
Qe Zhzke] GBS kel vdel AT FARFU G et A, v g @
A9 ARz BAre7] S8 AEHE FAFS DA ob Frt

(1) FA 2T FARS AR A

orA 4ol 245

gol met wF 3ok YA G, o] F mF
wF el wet Y YRS 100%

wAEEZ] S5k “wAMET o] Mgt UntA o7 o] FAN|EI wAN & Tt
HEAHR=2 LCCY AlFAFE F9317] wdel, LCCEAE F3sk= HAollA olefst 1
<= 228 L3 wAELS AAs=Y

T8 ot
MY 5 Fnakel AR vgHoEE FHlatt Zol

glof, Vo] wEA =%, A, s 3 39)
Aupaoln], Wrtel wolE 7l 9g A, A7) AY D A4 B Fgeko] HolHE
AR FARS JNE PSS T4 dold, £ E3 wANES nedel e,
Ao FAuGS AoE WASA Hel, @AW G el ofn zbe] @ WA
aAow wAsh bl golt
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QA FAES vgoRw FAHAHES <X 2.7.8>7 o] MAFFON RE FHAH LS
AZFo 7 WHASH= B g-o 2 o5kttt

THRAY o2 AHE(%) L 2HHIB(R)
g WHAAE D8 Q4
281 | =282 S HHIR(2)
-1 UE S WAe 0.11% 4,576,000
1-2 d= g5 1.17% 6,692,400
1-3 Gty B 1.17% 6,692,400
1-4 FdAHST] 0.35% 32,760,000
1-5 CRAC-E 28 &) - - -
1-6 e A 0.30% 6,240,000
1-7 ESEL B PII 0.22% 3,432,000
1-8 SI|ZSHI|-=J | ™ 0.22% 3,432,000
1-9 S EE BIE TR 0.22% 3,432,000
1-10 BH 2 0.12% 7,488,000
111 2 Way 25 0.12% 1,497,600
1-12 3 Way 25 0.12% 1,747,200
1-13 MBist 20| 0.22% 584,496
SE1: [CC =M= S8 CAIAS N JuZaye SHMEBL, 01857 203, 2011
2 XoiUE BEFE AN LN BYUAAE HHA B, W5 914, 2010

s, A g 2, wARES Y FALAS wgstE Qld, ¥ ol 4 Fo
ayAolx S A9, 100% wAs=d L7EHE BES 9udin Ol g wAN LS 1
Ak W, “wAAZ]T ¢ “mANLT o AR w9 TStk 53], wAAl7]= LCCEA
712ve ARstedE % JEFS A7) witel, wAlA7] el didt A vl AlSEHA
o] o] o} sttt o] Aol WAAVIE AR A, =, v, 5Y, dEA T
e 73 58 BEAson, BAANE <E 2.7.9>9 #rh HoA Hi= uiel o] 44
o FufellA RhE =S WAL, v=e A EA LCC +48] 7Hd Ads A3t v
=3 %8 3] (ASHRAE) oA ¥zhst 255 A8l 28k 5d 9 d29] 49, ASHRAE
o] 71&H v R ZF vehe] 7)e)] @3] FollA wxie ARE A ST
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<E 2.7.9> 38 HLAAE 24249 wAHFI| & 2 AF0A HES W=

L f A A Bl == 0= 5‘% %_E _ J_T’Lﬂ —’F:DI _

g | & | | 2| | = | | =8| =A 5 z|F
FERAL . . . . . .
o1 |82 | &3 | &4 |85 |&6| 7 | 8 | & | & | & |

UHE H2AE 17 | 15 19 | 15 | 20 | 15 15 [ 15|17 ] 15 | 20
s HI 9 | 20 | 13 | 12 | 15| 15 | 10 15 19 |14 ] 15 | 20
2t g 9 | 20 | 13 | 12 | 15| 15 | 10 15 1 9 |14 ] 15 | 20
FHAHZ| 15 | 15 | - 16 | 25 | 20 | 20 15 | 15118 | 15 | 25
CRAC - - - - - 15 - 151 15| 15 | 15
A 20 | 15 | - 15 | 20 | - 15 - 15117 | 15 | 20
SEI(E01H) - 15 | - - 15 | 20 15 [ 15|16 | 15 | 20
S2I1(S01H) 10 | - 15 | - - 15 | 20 15 [ 10 | 15 ] 15 | 20
SZI1(6H0]H) - - 151 - |20 | 15| 20 15 [ 15|17 | 15 | 20
bH 2t - |20 | 15 | 17 | 20 | - - - 15118 | 20 | 20
2 Way #8 6 15 110 | 15 | - 15 15 | 6 | 183 ] 15 | 15
3 Way #E 6 15 | 10 | 16 | - 15 15 | 6 | 183 ] 15 | 15
M 2| 10 | - 15 | - - 15 | 20 15 [ 10 | 15| 15 | 20
2&1: LCCIIEEZ 0|Sst 24AXY MRA Ao SRAYUA HuAR, 825, 2008
F&l2: LCCE24As St TAIMAR XZE H 2 dy|el ZMA IOl 23,2011
2813 AW SSFTE MO W HEAIAE BHA HoLesSs 2 49, 2012
2814 LCCEAU 2st NSHS &H| AMIAES HetHEI, 3 219, 2003
Z815: "LCC For Facilities" Dell'lsola / Kirk , 2003
=216: ASHRAE, ASHRAE Handbook 1999 Application
Z87: VOI 2067 : 5L Jl=Xk &3
ZEg8 22 HIUAHst A, 2=, 2008

(2) WAl ~eld AAAY A4S g E9le AF

LCCE FAstE 4 v 8452 ARHE 7HAE 71k whebA], bA] 7] sh vke} 3o,
Zkzbe] o]k E= ke thQE diol A B AskE M EES AbEA o R AAtete] AdEn] st
71 gaidE sty AlE @A, v, A oer RE HES dEsts 3y, S drpg 9
A7, o] dQstth o] HAA 7P WA pE o Aok sk de ol AR (E/1E)©]
t}. Dell’lsola and Kirk (2003), Ross et al. (2003), Hong and Hastak (2005) Sl
mEw, QAL T Ao oa FoEuh AN B F gEo] MATAEL i
£ ) AaAE BRI (T BMSE D/ Bedd, duHow A ¥
s T8 o, FEoIAES dde] dEwEE &8st #4E & A 4|, B
AFEN AEE volHe AuAARS] E7HAFE tEoE Aesiidtt (=23 AAE
AA2~E http://ecos.bok.or.kr).

(1+7,)=0+Dx(1+ 1
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AAskel g [ o= =) 1
= E KE 2.7.10>04 HE wviel o), FHZ 1097 shred o] o FEe] ol Aujajad
o] BEVIAFE vlg o2 AWgiH] WMEES S, o5 HAHS T8l AAs
O1gS AHHEH L HolA HiE umpel o] e o FFE o A 1093 HAA=
3.90%0°]9, Au|A A"l E7x]4 HEES 1097 HixE 1.90%°|th. webA 99
FAS FE3le], o] AN HEgd AASES AHE AY 0.68%2 HATNES
RS AL, o] E Ao R m N g HAIAE FAESESI T
<H 2.7.10> 08 AF2 {8t 102t st=28 0232l &L ZAUlAIAE SItX+
e S SHINAE 2%
&= e N ST PN MO S8 (%)
2003 4.20 86.00 0.17
2004 3.80 89.63 3.63
2005 3.60 91.95 2.32
2006 4.41 91.41 -0.54
2007 5.07 91.34 -0.07
2008 5.71 95.63 4.29
2009 3.26 99.85 4.22
2010 3.19 100.00 0.15
2011 3.69 104.34 4.34
2012 3.43 106.68 2.34
2013 2.66 107.00 0.32
o 3.9 1.9
o A aA AAAE B4
LCCEA S F33t7] 98], LCCE A% v &8s T x7|u| g @& 43513t
kA 7] WA AYS] AAAY BAS £33 AFES BAULES ntgo® A4 v}
o} o], o] AFNAM = WYAIAEE FHAALE vF o R o529 HAAu|E-& FA55H
< 2.7.11>~ <3 2.7.16>7HA 6719 = 7 A AEH A8 8S Ayst Aot}

@ LCCEAS Fdst7] gdl, LCCE TSt &y T 78] & #As) F43%
o SbA, 7] WA AR AAA BAS Fst 45 B UYES bgoR
A7t bpel 7Fo], o] Ao = WA AEE P AE nigro g o599 AHXH|E
S B Y 11~ 157FA] 5719 e ZF A~ AAu] 88 FE sk Aol

@ UHH o7 WA AEIS] AN L2 WE7] % RT)el vldste] F71st7] wiel,
oo dAE HAEME WEA AR AXHE3 W57 £9S 185t ‘YE
7] g% AX 7} (Unit Price/RT)” & AHg3star, o] 7IHEe 2 KTAEH S Y57
2% (10,400RT) & arglsto] AAn]E&S F433

@ I 1194 & F Q&=o], 7]& AAHES 10709 AL AR Fo=E oy (& 4
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HY Wid, deds, 9z 32 o934 WdE7], CRAC, w713, w7, wi,
2Way, 3Way WH), o]5° XAx w7} (Unit price/RT)E F43lo] AAH]
34,528,000,0009 5 AHg 33t}

® 7142 YA AE (Machine system) ¥ ¢ QYHIA] A8 (Water economizer
system) = 11708 4 e4E A" 4 ow (&, $4%, d53=2, 39725 3

=z, A WE7], CRAC, |714, w74, wj¥h, 2Way, 3Way WH, AH 7]
#H), o]=2 A ©@7} (Unit price/RT)E #Aste] AX1] 34,793,680,0009 & &
Attt sk, 71 g 71 WEAIAR Tl dE 97 Al AEe]
A5, 1A S A WA A" vlE, F71ds dEEATE F7bE AL o] 5]
A2 H]= 38,433,680,0009 0.7 AA = At}

& 2715 A (ZAE) o A, 71E8] AN A B
g Zlom FAENA, HE U AlAFe] AT 7b & oR

E}M E‘r.

<H 2.7.11> JI& NAES ZXHIE

=T
2 ZNAY RE24 ENE
-3 JIENAE 248 Uit PriceAT) g ()
1-1 2HY d24E 400,000 4,160,000,000
1-2 45 BE 55,000 572,000,000
1-3 d2+ BHZ 55,000 572,000,000
1-4 S YA 900,000 9,360.000.,000
1-5 CRAC-g=gs7 750,000 7,800,000,000
1-6 £2J| - g0l 75,000 1.560,000.000
-7 S20| - ol 75,000 1.560,000.000
-8 o 2 600.000 6.240.000,000
1-9 2 Way 22 60,000 1,248,000,000
1-10 3 Way 25 35,000 1,456,000,000
2 34,528,000,000
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C
= JIHA WHWHIA|ABIS RAHQ A ) J?} AxHE (2)
(Unit Price/RT)

1-1 UHSE H=2E 400,000 4,160,000,000
1-2 Y BHO 55,000 572,000,000
1-3 H2r HIO 55,000 572,000,000
1-4 SHAHZ T 900,000 9,360,000,000
1-5 CRAC-&=2&&| 750,000 7,800,000,000
1-6 SE)| - 2J|H™ 75,000 1,560,000,000
1-7 SEJ| - oI 75,000 1,560,000,000
1-8 B 2 600,000 6,240,000,000
1-9 2 Way &2 60,000 1,248,000,000
1-10 3 Way &2 35,000 1,456,000,000
1-11 A 20| 41,000 265,680,000
| 34,793,680,000

* A BI|He HIle A 1Y HIEL

<E 2.7.13> 20| YEYAIAE(M_A)S &XHIE2

22 | ) WUAAH 38 @4 = HXHIS (2)
= - (Unit Price/RT) °

1-1 LHYE HAUE 400,000 4,160,000,000
1-2 He MO 55,000 572,000,000
1-3 H2b HIO 55,000 572,000,000
1-4 THAHZ| 900,000 9,360,000,000
1-5 CRAC-&=28&| 750,000 7,800,000,000
1-6 ZgerA 200,000 2,080,000,000
1-7 s3I - 8J1H 75,000 1,560,000,000
1-8 s3I - 30| 75,000 1,560,000,000
1-9 ESEJ| - HiJ|H™ 75,000 1,560,000,000
1-10 bl 2 600,000 6,240,000,000
1-11 2 Way &= 60,000 1,248,000,000
1-12 3 Way &2 35,000 1,456,000,000
1-13 A S| 41,000" 265,680,000
A H 38,433,680,000

* A ES)|He il A 1Y HEY
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H 2.7.14> D14 WYAAEC MXHR
ag QJ|WHA WHIA|AE DM QA =t AXH (Y)
B cTtTT e T (Unit Price/RT) -
1-1 NEREEE 400,000 4,160,000,000
1-2 W Ho 55,000 572,000,000
1-3 92ty IO 55,000 572,000,000
1-4 ENVINIVES] 900,000 9,360,000,000
1-5 CRAC-825 &) 750,000 7,800,000,000
1-6 TE5f A 200,000 2,080,000,000
1-7 =) - &)W 75,000 1,560,000,000
1-8 =) - 20|H 75,000 1,560,000,000
1-9 == - gio|™ 75,000 1,560,000,000
1-10 B 2+ 600,000 6,240,000,000
1-11 2 Way 28 60,000 1,248,000,000
1-12 3 Way 25 35,000 1,456,000,000
1-13 EERESLE 41,000 265,680,000
2| 38,433,680,000
S NUE B0 TOl= AU 1Y 0EY
CE 2.7.15> AYAl WHIA|AEIO HX|HE
JE | AUYA WHAIAE D4 QA 22, SXHE (])
- S TTT " (Unit Price/RT) -
1-1 S H2tE 400,000 4,160,000,000
1-2 W mo 55,000 572,000,000
1-3 92y O 55,000 572,000,000
1-4 ENVONIVES] 900,000 9,360,000,000
1-5 CRAC-8t28/& 7] 750,000 7,800,000,000
1-6 =) - 20|™ 75,000 1,560,000,000
1-7 =] - gio|m 75,000 1,560,000,000
1-8 B 2+ 600,000 6,240,000,000
1-9 2 Way %S5 60,000 1,248,000,000
1-10 3 Way #E 35,000 1,456,000,000
1-11 MEESE 41,000 265,680,000
AT 34,793,680,000
* NH SD|HO| Col= AHE 1HE HIsY
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<H 2.7.16> Multi dLAIAES EXHE

=35

o i M 4 H3HE (2

2 Multi system 4 & (Unit Price/RT) g ()
1-1 UHE H2A4E 400,000 4,160,000,000
1-2 He HO 55,000 572,000,000
1-3 H2r HI 55,000 572,000,000
1-4 = HAHST| 900,000 9,360,000,000
1-5 CRAC-&&gts )| 750,000 7,800,000,000
1-6 ZHeA 200,000 2,080,000,000
1-7 s3I - 8J1H 75,000 1,560,000,000
1-8 s3I - 3J|1H 75,000 1,560,000,000
1-9 SEJ| - HioIH 75,000 1,560,000,000
1-10 B 2t 600,000 6,240,000,000
1-11 2 Way &2 60,000 1,248,000,000
1-12 3 Way #E2 35,000 1,456,000,000
1-13 A stO|H 41,000" 265,680,000
2| 38,433,680,000

* NBE SOl Hots A 10iE HIEY

e ZAY R AR 4 B

YAz SGRANA FAY D ARG Y5 BALS A 249 FHS vy
oF AYATY, Z, oA YT whe} gol, TFWANM () FIN2WE FA YU WA=
A3 wAFE FEA () WYL LG 3 2nlHE AU AFFE FA
o Ao FyHr}

(7h 4 2 wA§
<E 271752 YHAIAEE FAR &S AP st dyfolar, <& 2.7.19>2 WA A
WA -GS AP Aotk <3 2.7.17>4 Hi= vkel o], - WA AR A%
A gozH (1) 71 A28 A7 68,317,600 A&, (i) 71AA 3t
ko]l A9 WA AES fAEE AL AT $Usy] wEel, Az 68,902,0969
HAEta, Gi) 9719 Q7@ a2l HE 71 Al Al SAn g A
78,674,096 0] WA= o FAHIT

ﬂ”c@

ok
R ) 4
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KE 2.717> YEAAEY A2t £HHIE (H)
o N I ZEA .
= I8 QA N M M-A M-AW M-W Multi
-_—
1-1 Y W2E 4,576,000 | 4,576,000 | 4,576,000 | 4,576,000 | 4,576,000 | 4,576,000
1-2 W HI 6,692,400 | 6,692,400 | 6,692,400 | 6,692,400 | 6,692,400 | 6,692,400
1-3 W2t HI 6,692,400 | 6,692,400 | 6,692,400 | 6,692,400 | 6,692,400 | 6,692,400
1-4 S HAIH S| 32,760,000 | 32,760,000 | 32,760,000 | 32,760,000 | 32,760,000 | 32,760,000
1-5 | CRAC-&=2& 57| n/a n/a n/a n/a n/a n/a
1-6 ZetA 6,240,000 | 6,240,000 6,240,000
1-7 EZI)| - S| 3,432,000 | 3,432,000 3,432,000
1-8 EZI| - 3™ 3,432,000 | 3,432,000 | 3,432,000 | 3,432,000 | 3,432,000 | 3,432,000
1-9 =EJ|] - HHO|HH 3,432,000 | 3,432,000 | 3,432,000 | 3,432,000 | 3,432,000 | 3,432,000
1-10 By 2+ 7,488,000 | 7,488,000 | 7,488,000 | 7,488,000 | 7,488,000 | 7,488,000
1-11 2 Way @& 1,497,600 1,497,600 1,497,600 1,497,600 1,497,600 1,497,600
1-12 3 Way &E 1,747,200 1,747,200 1,747,200 1,747,200 1,747,200 1,747,200
1-13 A =D 584,496 584,496 584,496 584,496 584,496
A 68,317,600 | 68,902,096 | 78,574,096 | 78,574,096 | 68,902,096 | 78,574,096
A, AATNE (0.68%)F o]F &3 v)glo vLS AA9 72 $Ater] Y
S ALA = (present value) S BHFE O R <3 2.7.18>8 219 ZoA Aot WHA| Aug
TAALAE A FANES A 7xE FAsE Fd3 0|59 FAE HAFE o E
So, oA B 5 Ql%o], WA SR ES FAAVIXE A4Sl 9o, 19, 21 Fo
kAl A7 8L 4,576,0009 8 A 7FA] 4,545,0939 7 4,514,3959 8 ofg 2}
o] ztzt AhdE 4 Q.
. ) i 1
19 39 SAu &9 A7, 4,545,093 = 4,576, 000 x
N ° (1+0.0068) !
_ _ _ 1
2 3o A8 A7, 4,514,395 = 4,576, 000 x
v (1+0.0068) 2
ol WS Fg3le], 74 P4 ) LA FANL AAVIAE Are
o5 FAZ <3 2.7.18> o] A s YT},
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<H 2.7.18> YYAIALY PHQAY £MHIE9 ACY SMIIXI L STIOLXIS &H (])

al e | uzme | usmz | 2FT | ug megs | zom | Em | wom | s 2Way | 3way | A

1 0.9933 4,545,134 6,647,258 6,647,258 32,539,027 6,197,910 3,408,850 3,408,850 3,408,850 7,437,492 1,487,498 1,735,415 580,553
2 0.9866 4,514,476 6,602,421 6,602,421 32,319,545 6,156,104 3,385,857 3,385,857 3,385,857 7,387,325 1,477,465 1,723,709 576,638
3 0.9799 4,484,025 6,557,887 6,557,887 32,101,543 6,114,580 3,363,019 3,363,019 3,363,019 7,337,496 1,467,499 1,712,082 572,748
4 0.9733 4,453,779 6,513,652 6,513,652 31,885,012 6,073,336 3,340,335 3,340,335 3,340,335 7,288,003 1,457,601 1,700,534 568,885
5 0.9667 4,423,738 6,469,717 6,469,717 31,669,941 6,032,370 3,317,803 3,317,803 3,317,803 7,238,844 1,447,769 1,689,064 565,047
6 0.9602 4,393,899 6,426,077 6,426,077 31,456,321 5,991,680 3,295,424 3,295,424 3,295,424 7,190,016 1,438,003 1,677,670 561,236
7 0.9537 4,364,261 6,382,732 6,382,732 31,244,142 5,951,265 3,273,196 3,273,196 3,273,196 7,141,518 1,428,304 1,666,354 557,450
8 0.9473 4,334,823 6,339,679 6,339,679 31,033,394 5911,123 3,251,117 3,251,117 3,251,117 7,093,347 1,418,669 1,655,114 553,690
9 0.9409 4,305,584 6,296,917 6,296,917 30,824,068 5,871,251 3,229,188 3,229,188 3,229,188 7,045,501 1,409,100 1,643,950 549,956
10 0.9346 4,276,542 6,254,443 6,254,443 30,616,153 5,831,648 3,207,407 3,207,407 3,207,407 6,997,978 1,399,596 1,632,861 546,246
11 0.9283 4,247,696 6,212,255 6,212,255 30,409,641 5,792,313 3,185,772 3,185,772 3,185,772 6,950,775 1,390,155 1,621,848 542,561
12 0.9220 4,219,044 6,170,352 6,170,352 30,204,522 5,753,242 3,164,283 3,164,283 3,164,283 6,903,891 1,380,778 1,610,908 538,902
13 0.9158 4,190,586 6,128,732 6,128,732 30,000,786 5,714,436 3,142,940 3,142,940 3,142,940 6,857,323 1,371,465 1,600,042 535,267
14 0.9096 4,162,320 6,087,393 6,087,393 29,798,425 5,675,890 3,121,740 3,121,740 3,121,740 6,811,069 1,362,214 1,589,249 531,656
15 0.9035 6,765,127

16 0.8974 4,106,358 6,005,548 6,005,548 29,397,788 5,599,579 3,079,768 3,079,768 3,079,768 6,719,494 1,343,899 1,567,882 524,508
17 0.8913 4,078,660 5,965,040 5,965,040 29,199,494 5,561,808 3,058,995 3,058,995 3,058,995 6,674,170 1,334,834 1,557,306 520,970
18 0.8853 4,051,148 5,924,804 5,924,804 29,002,538 5,524,293 3,038,361 3,038,361 3,038,361 6,629,152 1,325,830 1,546,802 517,456
19 0.8793 4,023,822 5,884,840 5,884,840 28,806,910 5,487,030 3,017,867 3,017,867 3,017,867 6,584,437 1,316,887 1,536,369 513,966
20 0.8734 3,996,681 5,845,146 5,845,146 28,612,602 5,450,019 2,997,511 2,997,511 2,997,511 1,308,005 1,526,005 510,499
21 0.8675 3,969,722 5,805,719 5,805,719 28,419,604 5,413,258 2,977,292 2,977,292 2,977,292 6,495,909 1,299,182 1,515,712 507,056
22 0.8617 3,942,946 5,766,558 5,766,558 28,227,908 5,376,744 2,957,209 2,957,209 2,957,209 6,452,093 1,290,419 1,505,488 503,636
23 0.8558 3,916,350 5,727,662 5,727,662 28,037,505 5,340,477 2,937,262 2,937,262 2,937,262 6,408,573 1,281,715 1,495,334 500,238
24 0.8501 3,889,933 5,689,028 5,689,028 27,848,387 5,304,455 2,917,450 2,917,450 2,917,450 6,365,346 1,273,069 1,485,247 496,864
25 0.8443 3,863,695 5,650,654 5,650,654 27,660,544 5,268,675 2,897,771 2,897,771 2,897,771 6,322,410 1,264,482 1,475,229 493,513
26 0.8386 3,837,634 5,612,539 5,612,539 27,473,968 5,233,137 2,878,225 2,878,225 2,878,225 6,279,764 1,255,953 1,465,278 490,184
27 0.8330 3,811,748 5,574,681 5,574,681 27,288,650 5,197,838 2,858,811 2,858,811 2,858,811 6,237,406 1,247,481 1,455,395 486,878
28 0.8274 3,786,037 5,537,079 5,537,079 27,104,583 5,162,778 2,839,528 2,839,528 2,839,528 6,195,333 1,239,067 1,445,578 483,593
29 0.8218 3,760,499 5,499,730 5,499,730 26,921,757 5,127,954 2,820,375 2,820,375 2,820,375 6,153,545 1,230,709 1,435,827 480,331
30 0.8162 6,112,038

31 0.8107 3,709,940 5,425,787 5,425,787 26,559,797 5,059,009 2,782,455 2,782,455 2,782,455 6,070,811 1,214,162 1,416,522 473,873
32 0.8053 3,684,916 5,389,189 5,389,189 26,380,646 5,024,885 2,763,687 2,763,687 2,763,687 6,029,862 1,205,972 1,406,968 470,677
33 0.7998 3,660,060 5,352,838 5,352,838 26,202,703 4,990,991 2,745,045 2,745,045 2,745,045 5,989,189 1,197,838 1,397,477 467,502
34 0.7944 3,635,372 5,316,732 5,316,732 26,025,961 4,957,326 2,726,529 2,726,529 2,726,529 5,948,791 1,189,758 1,388,051 464,349
35 0.7891 3,610,851 5,280,870 5,280,870 25,850,410 4,923,888 2,708,138 2,708,138 2,708,138 5,908,665 1,181,733 1,378,689 461,217
36 0.7838 3,586,495 5,245,249 5,245,249 25,676,044 4,890,675 2,689,871 2,689,871 2,689,871 5,868,810 1,173,762 1,369,389 458,106
37 0.7785 3,562,303 5,209,869 5,209,869 25,502,854 4,857,686 2,671,728 2,671,728 2,671,728 5,829,224 1,165,845 1,360,152 455,016
38 0.7732 3,538,275 5,174,727 5,174,727 25,330,832 4,824,920 2,653,706 2,653,706 2,653,706 5,789,904 1,157,981 1,350,978 451,947
39 0.7680 3,514,409 5,139,823 5,139,823 25,159,971 4,792,375 2,635,806 2,635,806 2,635,806 5,750,850 1,150,170 1,341,865 448,898
40 0.7628 3,490,703 5,105,153 5,105,153 24,990,262 4,760,050 2,618,027 2,618,027 2,618,027 1,142,412 1,332,814 445,870
41 0.7577 3,467,158 5,070,718 5,070,718 24,821,697 4,727,942 2,600,368 2,600,368 2,600,368 5,673,531 1,134,706 1,323,824 442,863
42 0.7526 3,443,771 5,036,515 5,036,515 24,654,270 4,696,051 2,582,828 2,582,828 2,582,828 5,635,262 1,127,052 1,314,894 439,876
43 0.7475 3,420,542 5,002,543 5,002,543 24,487,972 4,664,376 2,565,407 2,565,407 2,565,407 5,597,251 1,119,450 1,306,025 436,908
44 0.7425 3,397,470 4,968,800 4,968,800 24,322,796 4,632,913 2,548,102 2,548,102 2,548,102 5,559,496 1,111,899 1,297,216 433,961
45 0.7374 5,521,996

46 0.7325 3,351,791 4,901,995 4,901,995 23,995,778 4,570,624 2,513,843 2,513,843 2,513,843 5,484,749 1,096,950 1,279,775 428,127
47 0.7275 3,329,183 4,868,930 4,868,930 23,833,922 4,539,795 2,496,887 2,496,887 2,496,887 5,447,754 1,089,551 1,271,143 425,239
48 0.7226 3,306,727 4,836,088 4,836,088 23,673,157 4,509,173 2,480,045 2,480,045 2,480,045 5,411,007 1,082,201 1,262,568 422,371
49 0.7177 3,284,422 4,803,467 4,803,467 23,513,477 4,478,758 2,463,317 2,463,317 2,463,317 5,374,509 1,074,902 1,254,052 419,522
50 0.7129 3,262,268 4,771,067 4,771,067 23,354,874 4,448,547 2,446,701 2,446,701 2,446,701 5,338,257 1,067,651 1,245,593 416,692
51 0.7081 3,240,263 4,738,885 4,738,885 23,197,341 4,418,541 2,430,198 2,430,198 2,430,198 5,302,249 1,060,450 1,237,192 413,881
52 0.7033 3,218,407 4,706,921 4,706,921 23,040,870 4,388,737 2,413,805 2,413,805 2,413,805 5,266,485 1,053,297 1,228,846 411,090
53 0.6986 3,196,698 4,675,171 4,675,171 22,885,455 4,359,134 2,397,524 2,397,524 2,397,524 5,230,961 1,046,192 1,220,558 408,317
54 0.6939 3,175,136 4,643,637 4,643,637 22,731,088 4,329,731 2,381,352 2,381,352 2,381,352 5,195,677 1,039,135 1,212,325 405,563
55 0.6892 3,153,719 4,612,314 4,612,314 22,577,762 4,300,526 2,365,289 2,365,289 2,365,289 5,160,631 1,032,126 1,204,147 402,827
56 0.6845 3,132,447 4,581,203 4,581,203 22,425,471 4,271,518 2,349,335 2,349,335 2,349,335 5,125,822 1,025,164 1,196,025 400,110
57 0.6799 3,111,318 4,550,302 4,550,302 22,274,206 4,242,706 2,333,488 2,333,488 2,333,488 5,091,247 1,018,249 1,187,958 397,411
58 0.6753 3,090,331 4,519,609 4,519,609 22,123,962 4,214,088 2,317,748 2,317,748 2,317,748 5,056,906 1,011,381 1,179,945 394,730
59 0.6708 3,069,486 4,489,124 4,489,124 21,974,732 4,185,663 2,302,115 2,302,115 2,302,115 5,022,796 1,004,559 1,171,986 392,068
60 0.6663 3,048,782 4,458,844 4,458,844 21,826,508 4,157,430 2,286,587 2,286,587 2,286,587 4,988,916 997,783 1,164,080 389,423
1 213,644, 312,454, 312,454, 1,529,499, 291,333, 160,233, 160,233, 160,233, 355,746, 69,919,981 81,573,311 27,288,

385 914 914 577 253 289 289 289 981 962
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e, YA ATEE wAH g AAEESaL, dibe < 2.7.19>9F Ak oA AW E
[e)

uhol o] wj#S A3 B FALAEY wAFYE 15do7] wiEe], <&
2.7.19>04 Avgst 72 FAQ A WAHEE] own= 15del| g A e H]-go]
A stthE oujoltt, &, WAHS] Ae, AAF 2 15de] Ay
4,160,000,000¢s FallA A2 WAFoZ wAsof strp= o u]ojtt

<HE 2.7.19> WEIA|AEY 13 DHHZ(AN)

28 94 I’L’(“ij' 7'%:?'¢ M M-A M-AW M-W Multi
UHS 2 15 4,160,000 | 4,160,000 | 4,160,000 | 4,160,000 4,160,000 4,160,000
Hay HI 15 572,000 572,000 572,000 572,000 572,000 572,000

H2b EHI 15 572,000 572,000 572,000 572,000 572,000 572,000
s HAHSZT| 15 9,360,000 | 9,360,000 | 9,360,000 9,360,000 9,360,000 9,360,000
CRAC 15 7,800,000 | 7,800,000 | 7,800,000 | 7,800,000 7,800,000 7,800,000
ZEHYA 15 2,080,000 2,080,000 2,080,000
S2)| - S 15 1,560,000 1,560,000 1,560,000
S2)| - 21 15 1,560,000 | 1,560,000 | 1,560,000 1,560,000 1,560,000 1,560,000
S2)| - HiDI= 15 1,560,000 | 1,560,000 | 1,560,000 1,560,000 1,560,000 1,560,000
HH 2+ 20 6,240,000 | 6,240,000 | 6,240,000 | 6,240,000 6,240,000 6,240,000

2 Way &= 15 1,248,000 | 1,248,000 | 1,248,000 1,248,000 1,248,000 1,248,000
3 Way &5 15 1,456,000 | 1,456,000 | 1,456,000 1,456,000 1,456,000 1,456,000

AEH2Y &5 | 15 265,680 265,680 265,680 265,680 265,680
A A 34,528,000 | 34,793,680 | 38,433,680 | 38,433,680 | 34,793,680 | 38,433,680

ANA HG YHAARE AzbeqA] v Aoy dEge s &85
Ag AT A EAE YA AR wE 4 oUA] WS nfgoRE, A Q9
AE=FE Axtstal, o555 dxdg 3ol Awste A8 Qo tdste] Azt o
2 v ES AFEEATE A <KE 2.7.2002 =Y FALlA AlFEE AtE, AE
A7 =S BT gk ovA v&<] Y-S fdl, “AdE 1ABY o QFAAE
gatgom, ouA Hlgo AHLS 7] [KWhel tigh 7]¥ A8 T 73805 vigo
290 AE vl Frp)go] AT Ee FEHE AAbEL S, <R 2.7.20004 &
A5ol, =AY A gAY WA wEd, 1Y VFor A¥d, TR, HUEs
A= Albel we, 3 ALES VEoR oFH, V], ASHE FiRHEHY WU R
FEct o] AT E & YA 2H|FE FHOE FUtE S AL, Altde
REEe] Fl (oEH W ASHE 108.59/kwh, 3717 78.5¢9/kwh) S A g3 oy
H|g-& A3kl ok
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<E 2.7.20> AR, ARE FAAgo] BE AYL2(ATH)

HEBY HHAEW T2 =IH2H (A/KWh)
1€ J|E HSEAHY ANLUE 2E VL =2t HEE
(7~88) (3-6%), (9-108) (11-2¢)
g Lol :
56.2 56.2 63.2
23:00 - 09:00
S2H20l
09:00-11:00/12:00-13:00/17:00-23:00 108.5 78.5 108.5
ZICHE5t -
189.7 108.8 164.7
11:00-12:00/13:00-17:00

<3 272002 7|EAAEIS] 9 oy A AR W 19
HAFET o E 59, 199 oUAHE 674,624,21092 T2
199 o= v]E& 674,624,210 = (6,217,6

o
@]
I
~
—_
o
@]
(2]

ojge] Wrlel wel, A oy BEg Ao, olF Fatstw Ak oA HlE
6,939,621,633¥0] Hrh <3E 2.7.21>~<3E 2.7.26>7HA = WA AR AZE oA H
= Arke Aol

<H 2.7.21> JIENALES 2 HUX AEE & HUXHE
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<H 2.7.22> J1& SSAAHE E MUK ALEE X HUHXIBIS

“ dY1,50U L, LU4, 245 >Y1,50U 1,400,£0U 216,092 4,500,420 497,057,999
4 655,360 1,271,555 654,720 1,647,738 308,552 5,127,749 402,535,607
4 636,160 1,276,853 633,600 1,594,585 298,598 5,012,340 393,475,999
4 661,760 1,383,059 654,720 1,647,738 308,552 5251412 412,243,176
14 642,560 1,374,978 633,600 1,594,585 298,598 5,122,625 402,133,371
12 666,880 1,448,561 654,720 1,647,738 308,552 5,326,643 577,948,004
4 668,160 1,425,625 654,720 1,647,738 308,552 5,306,139 575,723,361
10 640,000 1,343,977 633,600 1,594,585 298,598 5,086,761 399,318,002
6 663,040 1,346,020 654,720 1,647,738 308,552 5,216,806 409,526,542
16 637,440 1,265,401 633,600 1,594,585 298,598 5,003,320 542,867,521
0 652,800 1,259,034 654,720 1,647,738 308,552 5,110,364 554,481,733
6 7,767,040 15,721,025 7,708,800] 19,400,787 3,632,947 61,220,934 5,718,027,998

<H 2.7.23> 2J| dSAIA”S FE UK ASE E HUHXBIE

<H 2.7.24> 2014+ JYALHS FE GUHXN MSE & HUXEIE
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<H 2.7.25> =d4l LAIAH E WX A2 X WHXIHIS

> 050,0UU 002,453 573,195 1,400,£0U £/0,094]  4,110,91D 440,092,324
4 890,972 275452 114,943 1,647,738 308,552 3,696,670 290,195,928
7 745,930 814,723 333,168 1,594,585 298,598| 4,299,931 337,551,901
3 630,319 1,600,582 631,048 1,647,738 308,552 5,378,737 422,238,143
5 605,440 1,655,932 633,600 1,594,585 298,598 5,333,052 418,651,887
2 628,480 1,732,678 654,720 1,647,738 308,552 5,537,800 600,858,576
J 627,200 1,718,475 654,720 1,647,738 308,552 5,521,165 599,053,639
5 599,040 1,617,079 633,600 1,594,585 298,598 5,282,039 414,647,333
1 690,951 1,284,266 510,268 1,647,738 308,552 5,001,106 392,594,100
4 826,290 437,987 181,456 1,594,585 298,598 3,807,180 413,086,346
5 768,924 802,915 341,117 1,647,738 308,552 4,365,942 473,712,011
2 8,361,083| 13,891,120 5,539,321 19,400,787 3,632,947| 57,069,240 5,322,353,981

<H 2.7.26> Multi SYAIAES FE WX AHSE & HUHXIBIE

727>, f1elA AR YA AR At | A v RS dAAY TR R @Ak
A3E BAAEr. =, FARGeM A niel o], o] ko w dAT oA HlE
= shl&5 esto] dAAe 7HAZ kst 35 RojFa Qlu A& —% : 715
AEOl AZE Y A|HE 6,939,621,633 0l tiste], 1

f_l.u
\\]
r'V'
i
=2
Avs
R
R
o
1o
N
13
N
43
1o 7
>

1
(140.0068) '

1
(140.0068) *

1d 9 o=n g @47, 6,892,750,927 = 6,939, 621, 633 x

2 9] A u g2 |Arkx], 6,846,196, 789 = 6,939, 621, 633 x
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<E 2.7.27> SYANAHE HUHXHIEY SEMWILXIY E& (S

d0
o

219,724 “4,/01,693,00V, “4,403,£0/,500 4,004,042, LOY “445£,501,009 3,194,£006,00U
186,456 4,729,731,476 4,452,987,054 4,633,139,818 4,402,445,242 3,172,694,339
416,822 4,697,786,528 4,422,911,257 4,601,847,257 4,372,710,808 3,151,265,732
909,040 4,666,057,338 4,393,038,595 4,570,766,047 4,343,177,203 3,129,981,855
661,343 4,634,542,449 4,363,367,694 4,539,894,763 4,313,843,070 3,108,841,731
671,974 4,603,240,414 4,333,897,194 4,509,231,986 4,284,707,062 3,087,844,390
939,187 4,572,149,796 4,304,625,739 4,478,776,307 4,255,767,841 3,066,988,865
461,251 4,541,269,165 4,275,551,985 4,448,526,328 4,227,024,077 3,046,274,201
236,443 4,510,597,105 4,246,674,598 4,418,480,659 4,198,474,451 3,025,699,444
263,054 4,480,132,206! 4,217,992,250 4,388,637,921 4,170,117,651 3,005,263,652
539,387 4,449,873,069 4,189,503,626 4,358,996,743 4,141,952,375 2,984,965,884
063,753 4,419,818,305 4,161,207,415 4,329,555,764 4,113,977,329 2,964,805,208
834,479 4,389,966,532 4,133,102,320 4,300,313,632 4,086,191,229 2,944,780,699
849,899 4,360,316,381 4,105,187,048 4,271,269,002 4,058,592,797 2,924,891,438
108,362 4,330,866,489 4,077,460,317 4,242,420,543 4,031,180,768 2,905,136,509
608,226 4,301,615,503 4,049,920,856 4,213,766,928 4,003,953,882 2,885,515,007
347,861 4,272,562,081 4,022,567,397 4,185,306,841 3,976,910,888 2,866,026,030
325,647 4,243,704,888 3,995,398,686 4,157,038,976 3,950,050,544 2,846,668,683
539,975 4,215,042,598 3,968,413,475 4,128,962,034 3,923,371,617 2,827,442,077
989,248 4,186,573,896! 3,941,610,523 4,101,074,726 3,896,872,882 2,808,345,329
671,879 4,158,297,473 3,914,988,601 4,073,375,771 3,870,553,120 2,789,377,562
586,292 4,130,212,031 3,888,546,485 4,045,863,896 3,844,411,125 2,770,537,904
730,922 4,102,316,280! 3,862,282,960 4,018,537,839 3,818,445,694 2,751,825,490
104,213 4,074,608,940 3,836,196,822 3,991,396,344 3,792,655,636 2,733,239,462
704,622 4,047,088,736 3,810,286,871 3,964,438,164 3,767,039,765 2,714,778,965
530,614 4,019,754,406 3,784,551,918 3,937,662,062 3,741,596,906 2,696,443,152
580,665 3,992,604,694 3,758,990,781 3,911,066,808 3,716,325,890 2,678,231,180
853,263 3,965,638,353 3,733,602,285 3,884,651,180 3,691,225,556 2,660,142,213
346,904 3,938,854,145 3,708,385,266 3,858,413,965 3,666,294,752 2,642,175,420
060,095 3,912,250,840 3,683,338,563 3,832,353,958 3,641,532,332 2,624,329,976
991,354 3,885,827,214 3,658,461,028 3,806,469,962 3,616,937,160 2,606,605,062
139,208 3,859,582,057 3,633,751,518 3,780,760,789 3,592,508,104 2,588,999,862
502,193 3,833,514,160 3,609,208,898 3,755,225,257 3,568,244,045 2,571,513,570
078,857 3,807,622,328 3,584,832,040 3,729,862,194 3,544,143,867 2,554,145,382
173,020 280,942,010,175 264,503,627,858 275,204,548,186| 261,501,487,379| 188,455,334,039

100% 82.40% 77.58% 80.71% 76.70% 55.27%

<E 2.7.275904 &5 3R], 2 WA EE BA 24712H609) = vt e R o
uA wge @A FAE A e go] 340,962,173,020
dozn 7 & #hs BoFa 9o, WAAES A oyA] v g
188,455,334,039¢ 2. = th 71 A" eyA] nlgE
100%= A8k, 24749 WA AH) g L&

==
| = sullul
82.40%, 7] ¥HL 77.58%, 97 WEIWE 80.71%, WFWEH-E 76.70%, HE] 9|7

—}
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AN, () éiailﬂl% m)ﬂdﬂ M%%f;:$ﬂz}
&

A
@ < 2728 o4 % 4 kol A= AA A9, 2L ANHL 19 i
w el 2z}l

~
14d@7bA] 71A12) WA AT L] 43 40 WA H]8-0] H—J%o}xl 7]
7+ 68,317,600 W wHAE A Ha
@ =3 o« Hlgo] 6,939,621,633A W HASA Hrk o] AlFE F, 15d9]
Ayebd, FALA F, wBE Aden BT wAdforsy] wiEel, wAME
34,528,000,000 0] A ghe,
@ 20 0] A, i st wAME 6,240,000,000 o] APt
o]Fe] HlEWAE AT F, olgs AAVAR itetr] gk SAAFE wohd
A (PWI, Present Worth Index) #8& & 4 glon,
@ HEHow o5 FHIFNSE kst Ay, 7|E AAHY 60970 29HES
A

458,490,682,918¢ ¢l ol2+= Zlo® AXRE AT

o7, Z1AA WA A 60d3F £9HES 399,401,036,3249, 27]
o] 2YgulgS 395,994,074,9814, Vs WYAIAHY FPuES
406,697,717,6159, ¥ YA AL 379,955,567,876¢0], npxuo g HE] &7y ynt
H| &S 319,926,434,5429 0% Ve
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<E 2.7.28> J|& ANAHO 2YHIRS MK $EHIH (K)
J|E system
o 24| WA Ofl A X PV SHLCC
1 68,317,600 6,939,621,633 6,960,669,285 41,488,669,285
2 68,317,600 6,939,621,633 6,913,718,183 48,402,387,468
3 68,317,600 6,939,621,633 6,867,083,775 55,269,471,243
4 68,317,600 6,939,621,633 6,820,763,926 62,090,235,169
5 68,317,600 6,939,621,633 6,774,756,513 68,864,991,681
6 68,317,600 6,939,621,633 6,729,059,429 75,594,051,110
7 68,317,600 6,939,621,633 6,683,670,581 82,277,721,691
8 68,317,600 6,939,621,633 6,638,587,890 88,916,309,582
9 68,317,600 6,939,621,633 6,593,809,291 95,510,118,873
10 68,317,600 6,939,621,633 6,549,332,732 102,059,451,605
11 68,317,600 6,939,621,633 6,505,156,177 108,564,607,782
12 68,317,600 6,939,621,633 6,461,277,601 115,025,885,383
13 68,317,600 6,939,621,633 6,417,694,995 121,443,580,379
14 68,317,600 6,939,621,633 6,374,406,363 127,817,986,741
15 7,488,000 28,288,000,000 6,939,621,633 31,833,597,327 159,651,584,069
16 68,317,600 6,939,621,633 6,288,703,099 165,940,287,168
17 68,317,600 6,939,621,633 6,246,284,543 172,186,571,711
18 68,317,600 6,939,621,633 6,204,152,108 178,390,723,819
19 68,317,600 6,939,621,633 6,162,303,865 184,553,027,684
20 60,829,600 6,240,000,000 6,939,621,633 11,564,217,230 196,117,244,914
21 68,317,600 6,939,621,633 6,079,452,299 202,196,697,213
22 68,317,600 6,939,621,633 6,038,445,180 208,235,142,393
23 68,317,600 6,939,621,633 5,997,714,664 214,232,857,057
24 68,317,600 6,939,621,633 5,957,258,882 220,190,115,939
25 68,317,600 6,939,621,633 5,917,075,983 226,107,191,922
26 68,317,600 6,939,621,633 5,877,164,125 231,984,356,047
27 68,317,600 6,939,621,633 5,837,521,481 237,821,877,528
28 68,317,600 6,939,621,633 5,798,146,235 243,620,023,763
29 68,317,600 6,939,621,633 5,759,036,582 249,379,060,345
30 7,488,000 28,288,000,000 6,939,621,633 28,760,458,797 278,139,519,142
31 68,317,600 6,939,621,633 5,681,606,905 283,821,126,047
32 68,317,600 6,939,621,633 5,643,283,333 289,464,409,380
33 68,317,600 6,939,621,633 5,605,218,262 295,069,627,641
34 68,317,600 6,939,621,633 5,567,409,947 300,637,037,588
35 68,317,600 6,939,621,633 5,529,856,656 306,166,894,244
36 68,317,600 6,939,621,633 5,492,556,670 311,659,450,914
37 68,317,600 6,939,621,633 5,455,508,280 317,114,959,195
38 68,317,600 6,939,621,633 5,418,709,789 322,533,668,984
39 68,317,600 6,939,621,633 5,382,159,511 327,915,828,494
40 60,829,600 6,240,000,000 6,939,621,633 10,100,198,550 338,016,022,045
41 68,317,600 6,939,621,633 5,309,796,908 343,325,818,953
42 68,317,600 6,939,621,633 5,273,981,269 348,599,800,222
43 68,317,600 6,939,621,633 5,238,407,214 353,838,207,436
44 68,317,600 6,939,621,633 5,203,073,118 359,041,280,549
45 7,488,000 28,288,000,000 6,939,621,633 25,983,993,631 385,025,274,179
46 68,317,600 6,939,621,633 5,1383,118,309 390,158,392,488
47 68,317,600 6,939,621,633 5,098,494,402 395,256,886,891
48 68,317,600 6,939,621,633 5,064,104,041 400,320,990,931
49 68,317,600 6,939,621,633 5,029,945,649 405,350,936,581
50 68,317,600 6,939,621,633 4,996,017,663 410,346,954,243
51 68,317,600 6,939,621,633 4,962,318,527 415,309,272,770
52 68,317,600 6,939,621,633 4,928,846,699 420,238,119,470
53 68,317,600 6,939,621,633 4,895,600,645 425,133,720,115
54 68,317,600 6,939,621,633 4,862,578,843 429,996,298,957
55 68,317,600 6,939,621,633 4,829,779,779 434,826,078,736
56 68,317,600 6,939,621,633 4,797,201,951 439,623,280,687
57 68,317,600 6,939,621,633 4,764,843,867 444,388,124,554
58 68,317,600 6,939,621,633 4,732,704,045 449,120,828,599
59 68,317,600 6,939,621,633 4,700,781,012 453,821,609,611
60 68,317,600 6,939,621,633 4,669,073,307 458,490,682,918
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<H 2.7.29> J|HA HLAAEO 2AHI2 SEMIIIXY SEHIH (H)
Machine system
AT =&l s (Ns] ol L4 X1 PV S&LCC
1 68,902,096 5,718,027,998 5,747,896,096 40,541,576,096
2 68,902,096 5,718,027,998 5,709,125,391 46,250,701,487
3 68,902,096 5,718,027,998 5,670,616,201 51,921,317,688
4 68,902,096 5,718,027,998 5,632,366,764 57,553,684,452
5 68,902,096 5,718,027,998 5,594,375,327 63,148,059,779
6 68,902,096 5,718,027,998 5,556,640,150 68,704,699,929
7 68,902,096 5,718,027,998 5,519,159,504 74,223,859,433
8 68,902,096 5,718,027,998 5,481,931,672 79,705,791,106
9 68,902,096 5,718,027,998 5,444,954,950 85,150,746,056
10 68,902,096 5,718,027,998 5,408,227,643 90,558,973,699
11 68,902,096 5,718,027,998 5,371,748,069 95,930,721,768
12 68,902,096 5,718,027,998 5,335,514,557 101,266,236,325
13 68,902,096 5,718,027,998 5,299,525,447 106,565,761,773
14 68,902,096 5,718,027,998 5,263,779,091 111,829,540,864
15 7,488,000 28,553,680,000 5,718,027,998 30,969,965,283 142,799,506,148
16 68,902,096 5,718,027,998 5,193,008,102 147,992,514,250
17 68,902,096 5,718,027,998 5,157,980,227 153,150,494,476
18 68,902,096 5,718,027,998 5,123,188,622 158,273,683,098
19 68,902,096 5,718,027,998 5,088,631,693 163,362,314,791
20 61,414,096 6,240,000,000 5,718,027,998 10,497,787,191 173,860,101,981
21 68,902,096 5,718,027,998 5,020,215,543 178,880,317,524
22 68,902,096 5,718,027,998 4,986,353,188 183,866,670,712
23 68,902,096 5,718,027,998 4,952,719,241 188,819,389,953
24 68,902,096 5,718,027,998 4,919,312,162 193,738,702,115
25 68,902,096 5,718,027,998 4,886,130,420 198,624,832,535
26 68,902,096 5,718,027,998 4,853,172,496 203,478,005,032
27 68,902,096 5,718,027,998 4,820,436,880 208,298,441,912
28 68,902,096 5,718,027,998 4,787,922,072 213,086,363,984
29 68,902,096 5,718,027,998 4,755,626,583 217,841,990,566
30 7,488,000 28,553,680,000 5,718,027,998 27,980,199,702 245,822,190,269
31 68,902,096 5,718,027,998 4,691,687,654 250,513,877,922
32 68,902,096 5,718,027,998 4,660,041,285 255,173,919,207
33 68,902,096 5,718,027,998 4,628,608,377 259,802,527,584
34 68,902,096 5,718,027,998 4,597,387,490 264,399,915,074
35 68,902,096 5,718,027,998 4,566,377,195 268,966,292,269
36 68,902,096 5,718,027,998 4,535,576,070 273,501,868,339
37 68,902,096 5,718,027,998 4,504,982,705 278,006,851,044
38 68,902,096 5,718,027,998 4,474,595,698 282,481,446,743
39 68,902,096 5,718,027,998 4,444,413,658 286,925,860,401
40 61,414,096 6,240,000,000 5,718,027,998 9,168,772,980 296,094,633,381
41 68,902,096 5,718,027,998 4,384,658,956 300,479,292,337
42 68,902,096 5,718,027,998 4,355,083,557 304,834,375,893
43 68,902,096 5,718,027,998 4,325,707,650 309,160,083,543
44 68,902,096 5,718,027,998 4,296,529,889 313,456,613,432
45 7,488,000 28,553,680,000 5,718,027,998 25,279,058,863 338,735,672,295
46 68,902,096 5,718,027,998 4,238,763,469 342,974,435,764
47 68,902,096 5,718,027,998 4,210,172,164 347,184,607,929
48 68,902,096 5,718,027,998 4,181,773,714 351,366,381,642
49 68,902,096 5,718,027,998 4,153,566,816 355,519,948,458
50 68,902,096 5,718,027,998 4,125,550,179 359,645,498,637
51 68,902,096 5,718,027,998 4,097,722,521 363,743,221,158
52 68,902,096 5,718,027,998 4,070,082,565 367,813,303,723
53 68,902,096 5,718,027,998 4,042,629,047 371,855,932,770
54 68,902,096 5,718,027,998 4,015,360,707 375,871,293,477
55 68,902,096 5,718,027,998 3,988,276,299 379,859,569,776
56 68,902,096 5,718,027,998 3,961,374,580 383,820,944,356
57 68,902,096 5,718,027,998 3,934,654,318 387,755,598,674
58 68,902,096 5,718,027,998 3,908,114,290 391,663,712,964
59 68,902,096 5,718,027,998 3,881,7583,280 395,545,466,244
60 68,902,096 5,718,027,998 3,855,570,080 399,401,036,324
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<HE 2.7.30> 27| HYAIAES 2HHIE2 SMIIXA FH2H (H)
Air side economizer system
e =&H| w A Hl ol Xid| PV S&LCC

1 78,574,096 5,383,456,709 5,425,188,318 43,858,868,318
2 78,574,096 5,383,456,709 5,388,594,341 49,247,462,659
3 78,574,096 5,3883,456,709 5,352,247,198 54,599,709,857
4 78,574,096 5,3883,456,709 5,316,145,223 59,915,855,079
5 78,574,096 5,383,456,709 5,280,286,763 65,196,141,843
6 78,574,096 5,383,456,709 5,244,670,176 70,440,812,018
7 78,574,096 5,383,456,709 5,209,293,830 75,650,105,848
8 78,574,096 5,383,456,709 5,174,156,104 80,824,261,952
9 78,574,096 5,383,456,709 5,189,255,389 85,963,517,341

10 78,574,096 5,383,456,709 5,104,590,087 91,068,107,428
11 78,574,096 5,3883,456,709 5,070,158,609 96,138,266,036
12 78,574,096 5,3883,456,709 5,085,959,378 101,174,225,414
13 78,574,096 5,3883,456,709 5,001,990,827 106,176,216,241
14 78,574,096 5,3883,456,709 4,968,251,402 111,144,467,643
15 7,488,000 32,193,680,000 5,383,456,709 33,956,295,898 145,100,763,541
16 78,574,096 5,383,456,709 4,901,453,753 150,002,217,294
17 78,574,096 5,383,456,709 4,868,392,470 154,870,609,763
18 78,574,096 5,383,456,709 4,835,554,192 159,706,163,955
19 78,574,096 5,383,456,709 4,802,937,414 164,509,101,370
20 71,086,096 6,240,000,000 5,383,456,709 10,214,019,978 174,723,121,347
21 78,574,096 5,383,456,709 4,738,362,396 179,461,483,743
22 78,574,096 5,383,456,709 4,706,401,196 184,167,884,939
23 78,574,096 5,383,456,709 4,674,655,582 188,842,540,521
24 78,574,096 5,383,456,709 4,643,124,098 193,485,664,619
25 78,574,096 5,383,456,709 4,611,805,300 198,097,469,918
26 78,574,096 5,383,456,709 4,580,697,753 202,678,167,672
27 78,574,096 5,383,456,709 4,549,800,033 207,227,967,705
28 78,574,096 5,383,456,709 4,519,110,725 211,747,078,430
29 78,574,096 5,383,456,709 4,488,628,422 216,235,706,852
30 7,488,000 32,193,680,000 5,383,456,709 30,678,237,178 246,913,944,030
31 78,574,096 5,383,456,709 4,428,279,256 251,342,223,287
32 78,574,096 5,383,456,709 4,398,409,630 255,740,632,916
33 78,574,096 5,383,456,709 4,368,741,480 260,109,374,396
34 78,574,096 5,3883,456,709 4,3389,273,447 264,448,647,843
35 78,574,096 5,3883,456,709 4,310,004,182 268,758,652,025
36 78,574,096 5,3883,456,709 4,280,932,345 273,039,584,370
37 78,574,096 5,3883,456,709 4,252,056,602 277,291,640,972
38 78,574,096 5,383,456,709 4,223,375,633 281,515,016,605
39 78,574,096 5,383,456,709 4,194,888,122 285,709,904,727
40 71,086,096 6,240,000,000 5,383,456,709 8,920,930,543 294,630,835,270
41 78,574,096 5,383,456,709 4,138,488,266 298,769,323,536
42 78,574,096 5,383,456,709 4,110,573,337 302,879,896,873
43 78,574,096 5,383,456,709 4,082,846,700 306,962,743,573
44 78,574,096 5,383,456,709 4,055,307,085 311,018,050,658
45 7,488,000 32,193,680,000 5,383,456,709 27,716,634,324 338,734,684,981
46 78,574,096 5,383,456,709 4,000,783,882 342,735,468,863
47 78,574,096 5,383,456,709 3,973,797,797 346,709,266,660
48 78,574,096 5,383,456,709 3,946,993,738 350,656,260,398
49 78,574,096 5,383,456,709 3,920,370,478 354,576,630,877
50 78,574,096 5,383,456,709 3,893,926,798 358,470,557,675
51 78,574,096 5,383,456,709 3,867,661,485 362,338,219,160
52 78,574,096 5,383,456,709 3,841,573,337 366,179,792,496
53 78,574,096 5,383,456,709 3,815,661,159 369,995,453,655
54 78,574,096 5,383,456,709 3,789,923,763 373,785,377,418
55 78,574,096 5,383,456,709 3,764,359,972 377,549,737,390
56 78,574,096 5,383,456,709 3,738,968,613 381,288,706,003
57 78,574,096 5,3883,456,709 3,713,748,524 385,002,454,527
58 78,574,096 5,3883,456,709 3,688,698,550 388,691,153,077
59 78,574,096 5,3883,456,709 3,663,817,542 392,354,970,619
60 78,574,096 5,3883,456,709 3,639,104,362 395,994,074,981
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<H 2.7.31> 214+

dBAAEO 2EHIE2 SIS +E3

OH
=2

F

Air side economizer system + Water side economizer system

ol A4t DA Ol A Xl bl PV ==(CC
1 78,574,096 5,601,253,122 5,641,515,651 44,075,195,651
2 78,574,096 5,601,253,122 5,603,462,503 49,678,658,153
3 78,574,096 5,601,253,122 5,565,666,031 55,244,324,184
4 78,574,096 5,601,253,122 5,628,124,503 60,772,448,687
5 78,574,096 5,601,253,122 5,490,836,201 66,263,284,888
6 78,574,096 5,601,253,122 5,453,799,416 71,717,084,304
7 78,574,096 5,601,253,122 5,417,012,451 77,134,096,755
8 78,574,096 5,601,253,122 5,380,473,622 82,514,570,377
9 78,574,096 5,601,253,122 5,344,181,254 87,858,751,632
10 78,574,096 5,601,253,122 5,308,133,686 93,166,885,318
11 78,574,096 5,601,253,122 5,272,329,266 98,439,214,583
12 78,574,096 5,601,253,122 5,236,766,353 103,675,980,937
13 78,574,096 5,601,253,122 5,201,443,320 108,877,424,257
14 78,574,096 5,601,253,122 5,166,358,548 114,043,782,805
15 7,488,000 32,193,680,000 5,601,253,122 34,153,066,771 148,196,849,576
16 78,574,096 5,601,253,122 5,096,897,368 153,293,746,944
17 78,574,096 5,601,253,122 5,062,517,779 158,356,264,722
18 78,574,096 5,601,253,122 5,028,370,087 163,384,634,809
19 78,574,096 5,601,253,122 4,994,452,728 168,379,087,536
20 71,086,096 6,240,000,000 5,601,253,122 10,404,243,482 178,783,331,018
21 78,574,096 5,601,253,122 4,927,302,804 183,710,633,822
22 78,574,096 5,601,253,122 4,894,067,164 188,604,700,987
23 78,574,096 5,601,253,122 4,861,055,705 193,465,756,692
24 78,574,096 5,601,253,122 4,828,266,915 198,294,023,607
25 78,574,096 5,601,253,122 4,795,699,292 203,089,722,899
26 78,574,096 5,601,253,122 4,763,351,344 207,853,074,243
27 78,574,096 5,601,253,122 4,731,221,589 212,584,295,833
28 78,574,096 5,601,253,122 4,699,308,556 217,283,604,389
29 78,574,096 5,601,253,122 4,667,610,783 221,951,215,171
30 7,488,000 32,193,680,000 5,601,253,122 30,856,012,268 252,807,227,439
31 78,574,096 5,601,253,122 4,604,855,217 257,412,082,656
32 78,574,096 5,601,253,122 4,573,794,550 261,985,877,207
33 78,574,096 5,601,253,122 4,542,943,394 266,528,820,601
34 78,574,096 5,601,253,122 4,512,300,335 271,041,120,936
35 78,574,096 5,601,253,122 4,481,863,969 275,522,984,905
36 78,574,096 5,601,253,122 4,451,632,903 279,974,617,808
37 78,574,096 5,601,253,122 4,421,605,751 284,396,223,559
38 78,574,096 5,601,253,122 4,391,781,139 288,788,004,698
39 78,574,096 5,601,253,122 4,362,157,699 293,150,162,397
40 71,086,096 6,240,000,000 5,601,253,122 9,087,071,854 302,237,234,252
41 78,574,096 5,601,253,122 4,3083,508,920 306,540,743,172
42 78,574,096 5,601,253,122 4,274,480,894 310,815,224,066
43 78,574,096 5,601,253,122 4,245,648,668 315,060,872,735
44 78,574,096 5,601,253,122 4,217,010,921 319,277,883,656
45 7,488,000 32,193,680,000 5,601,253,122 27,877,247,435 347,155,131,091
46 78,574,096 5,601,253,122 4,160,313,626 351,315,444,718
47 78,574,096 5,601,253,122 4,132,251,481 355,447,696,199
48 78,574,096 5,601,253,122 4,104,378,621 359,552,074,820
49 78,574,096 5,601,253,122 4,076,693,769 363,628,768,589
50 78,574,096 5,601,253,122 4,049,195,656 367,677,964,245
51 78,574,096 5,601,253,122 4,021,883,024 371,699,847,269
52 78,574,096 5,601,253,122 3,994,754,621 375,694,601,890
53 78,574,096 5,601,253,122 3,967,809,204 379,662,411,095
54 78,574,096 5,601,253,122 3,941,045,540 383,603,456,635
55 78,574,096 5,601,253,122 3,914,462,402 387,517,919,037
56 78,574,096 5,601,253,122 3,888,058,572 391,405,977,609
57 78,574,096 5,601,253,122 3,861,832,842 395,267,810,452
58 78,574,096 5,601,253,122 3,835,784,009 399,103,594,461
59 78,574,096 5,601,253,122 3,809,910,881 402,913,505,342
60 78,574,096 5,601,253,122 3,784,212,273 406,697,717,615
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<E 2.7.32> =44

dLAIAEO 2EHIES IR FHSH

Water side economizer system

ol A4t DA Ol A Xl bl PV ==(CC
1 68,902,096 5,322,353,981 5,354,890,979 40,148,570,979
2 68,902,096 5,322,353,981 5,318,771,172 45,467,342,151
3 68,902,096 5,322,353,981 5,282,895,000 50,750,237,151
4 68,902,096 5,322,353,981 5,247,260,819 55,997,497,970
5 68,902,096 5,322,353,981 5,211,866,999 61,209,364,969
6 68,902,096 5,322,353,981 5,176,711,916 66,386,076,886
7 68,902,096 5,322,353,981 5,141,793,962 71,527,870,848
8 68,902,096 5,322,353,981 5,107,111,5637 76,634,982,384

68,902,096 5,322,353,981 5,072,663,051 81,707,645,435
68,902,096 5,322,353,981 5,038,446,927 86,746,092,362
68,902,096 5,322,353,981 5,004,461,598 91,750,553,960
68,902,096 5,322,353,981 4,970,705,506 96,721,259,466
68,902,096 5,322,353,981 4,937,177,106 101,658,436,572
68,902,096 5,322,353,981 4,903,874,862 106,562,311,434
7,488,000 28,553,680,000 5,322,353,981 30,612,488,680 137,174,800,114
68,902,096 5,322,353,981 4,837,942,749 142,012,742,863
68,902,096 5,322,353,981 4,805,309,861 146,818,052,724
68,902,096 5,322,353,981 4,772,897,087 151,590,949,811
68,902,096 5,322,353,981 4,740,702,945 156,331,652,756
61,414,096 6,240,000,000 5,322,353,981 10,152,205,292 166,483,858,048
68,902,096 5,322,353,981 4,676,964,662 171,160,822,710
68,902,096 5,322,353,981 4,645,417,603 175,806,240,313
68,902,096 5,322,353,981 4,614,083,335 180,420,323,648
68,902,096 5,322,353,981 4,582,960,423 185,003,284,071
68,902,096 5,322,353,981 4,552,047,441 189,555,331,511
68,902,096 5,322,353,981 4,521,342,973 194,076,674,484
68,902,096 5,322,353,981 4,490,845,613 198,567,520,097
68,902,096 5,322,353,981 4,460,553,964 203,028,074,061
68,902,096 5,322,353,981 4,430,466,638 207,458,540,698
7,488,000 28,553,680,000 5,322,353,981 27,657,233,026 235,115,773,724
68,902,096 5,322,353,981 4,370,899,452 239,486,673,176
68,902,096 5,322,353,981 4,341,416,863 243,828,090,039
68,902,096 5,322,353,981 4,312,133,141 248,140,223,180
68,902,096 5,322,353,981 4,283,046,943 252,423,270,122
68,902,096 5,322,353,981 4,254,156,937 256,677,427,059
68,902,096 5,322,353,981 4,225,461,800 260,902,888,859
68,902,096 5,322,353,981 4,196,960,218 265,099,849,077
68,902,096 5,322,353,981 4,168,650,884 269,268,499,961
68,902,096 5,322,353,981 4,140,532,502 273,409,032,463
61,414,096 6,240,000,000 5,322,353,981 8,866,941,564 282,275,974,027
68,902,096 5,322,353,981 4,084,863,452 286,360,837,479
68,902,096 5,322,353,981 4,057,310,234 290,418,147,713
68,902,096 5,322,353,981 4,029,942,867 294,448,090,580
68,902,096 5,322,353,981 4,002,760,099 298,450,850,679
7,488,000 28,553,680,000 5,322,353,981 24,987,270,609 323,438,121,288
68,902,096 5,322,353,981 3,948,943,385 327,387,064,673
68,902,096 5,322,353,981 3,922,306,974 331,309,371,647
68,902,096 5,322,353,981 3,895,850,232 335,205,221,878
68,902,096 5,322,353,981 3,869,571,945 339,074,793,823
68,902,096 5,322,353,981 3,843,470,910 342,918,264,734
68,902,096 5,322,353,981 3,817,545,933 346,735,810,666
68,902,096 5,322,353,981 3,791,795,824 350,527,606,490
68,902,096 5,322,353,981 3,766,219,405 354,293,825,895
68,902,096 5,322,353,981 3,740,815,504 358,034,641,399
68,902,096 5,322,353,981 3,715,582,957 361,750,224,357
68,902,096 5,322,353,981 3,690,520,609 365,440,744,966
68,902,096 5,322,353,981 3,665,627,312 369,106,372,278
68,902,096 5,322,353,981 3,640,901,925 372,747,274,203
68,902,096 5,322,353,981 3,616,343,315 376,363,617,518
68,902,096 5,322,353,981 3,591,950,358 379,955,567,876
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<H 2.7.33> Multi SEAARS 2HHIE2 I FHIH (

o

)

e =& H| ul & HI Ol XIHI PV +=HLCC
1 78,574,096 3,835,641,653 3,887,813,583 42,321,493,583
2 78,574,096 3,835,641,653 3,861,589,505 46,183,083,089
3 78,574,096 3,835,641,653 3,835,542,314 50,018,625,403
4 78,574,096 3,835,641,653 3,809,670,816 53,828,296,219
5 78,574,096 3,835,641,653 3,783,973,827 57,612,270,046
6 78,574,096 3,835,641,653 3,758,450,169 61,370,720,214
7 78,574,096 3,835,641,653 3,733,098,673 65,103,818,887
8 78,574,096 3,835,641,653 3,707,918,178 68,811,737,065
9 78,574,096 3,835,641,653 3,682,907,530 72,494,644,595
10 78,574,096 3,835,641,653 3,658,065,585 76,152,710,180
11 78,574,096 3,835,641,653 3,633,391,203 79,786,101,383
12 78,574,096 3,835,641,653 3,608,883,254 83,394,984,637
13 78,574,096 3,835,641,653 3,584,540,617 86,979,5625,254
14 78,574,096 3,835,641,653 3,560,362,176 90,539,887,430
15 7,488,000 32,193,680,000 3,835,641,653 32,5657,908,165 123,097,790,595
16 78,574,096 3,835,641,653 3,512,493,458 126,610,284,054
17 78,574,096 3,835,641,653 3,488,800,990 130,099,085,043
18 78,574,096 3,835,641,653 3,465,268,331 1383,564,353,375
19 78,574,096 3,835,641,653 3,441,894,405 137,006,247,780
20 71,086,096 6,240,000,000 3,835,641,653 8,862,157,475 145,868,405,255
21 78,574,096 3,835,641,653 3,395,618,475 149,264,023,730
22 78,574,096 3,835,641,653 3,372,714,351 152,636,738,081
23 78,574,096 3,835,641,653 3,349,964,721 155,986,702,802
24 78,574,096 3,835,641,653 3,327,368,540 159,314,071,342
25 78,574,096 3,835,641,653 3,304,924,776 162,618,996,118
26 78,574,096 3,835,641,653 3,282,632,399 165,901,628,518
27 78,574,096 3,835,641,653 3,260,490,389 169,162,118,907
28 78,574,096 3,835,641,653 3,238,497,731 172,400,616,638
29 78,574,096 3,835,641,653 3,216,653,418 175,617,270,057
30 7,488,000 32,193,680,000 3,835,641,653 29,414,841,900 205,032,111,957
31 78,574,096 3,835,641,653 3,173,405,831 208,205,517,788
32 78,574,096 3,835,641,653 3,152,000,576 211,357,518,364
33 78,574,096 3,835,641,653 3,130,739,703 214,488,258,067
34 78,574,096 3,835,641,653 3,109,622,240 217,597,880,307
35 78,574,096 3,835,641,653 3,088,647,218 220,686,527,525
36 78,574,096 3,835,641,653 3,067,813,676 223,754,341,201
37 78,574,096 3,835,641,653 3,047,120,661 226,801,461,863
38 78,574,096 3,835,641,653 3,026,567,225 229,828,029,087
39 78,574,096 3,835,641,653 3,006,152,425 232,834,181,513
40 71,086,096 6,240,000,000 3,835,641,653 7,740,213,106 240,574,394,619
41 78,574,096 3,835,641,653 2,965,735,003 243,540,129,622
42 78,574,096 3,835,641,653 2,945,730,529 246,485,860,151
43 78,574,096 3,835,641,653 2,925,860,989 249,411,721,140
44 78,574,096 3,835,641,653 2,906,125,473 252,317,846,614
45 7,488,000 32,193,680,000 3,835,641,653 26,575,204,171 278,893,050,785
46 78,574,096 3,835,641,653 2,867,052,904 281,760,103,688
47 78,574,096 3,835,641,653 2,847,714,060 284,607,817,748
48 78,574,096 3,835,641,653 2,828,505,661 287,436,323,409
49 78,574,096 3,835,641,653 2,809,426,826 290,245,750,235
50 78,574,096 3,835,641,653 2,790,476,682 293,036,226,917
51 78,574,096 3,835,641,653 2,771,654,360 295,807,881,277
52 78,574,096 3,835,641,653 2,752,958,999 298,560,840,276
53 78,574,096 3,835,641,653 2,734,389,741 301,295,230,018
54 78,574,096 3,835,641,653 2,715,945,737 304,011,175,755
55 78,574,096 3,835,641,653 2,697,626,142 306,708,801,896
56 78,574,096 3,835,641,653 2,679,430,115 309,388,232,012
57 78,574,096 3,835,641,653 2,661,356,825 312,049,588,837
58 78,574,096 3,835,641,653 2,643,405,442 314,692,994,279
59 78,574,096 3,835,641,653 2,625,575,145 317,318,569,424
60 78,574,096 3,835,641,653 2,607,865,118 319,926,434,542
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KE 2.7.34>% oyx 9 ek 9 CO2 wjEakol| thdh shakzolt}. o]o uwhgl 7]
o] CO2 WiEHE 1kWE 0.495kgco2/kg—CO2% $HAF & & Qlu}. = 7]E& YA A
o] CO2 wW=E=sS A st HW, HHAEH 74,280,080 kWhel CO2W|EF
0.43464Kg—CO2/kWhE # g3, 32,285,094kg—CO2/kWhE 97k CO2 WS A
& Qo

<H 2.7.34> (UXIRJE L 2 CO2 HiE&(2008)

e e gz SAEH S CotHEE
. - [Kcal/&t2l] Kg-c/Kcal Ton C/TOE | [Kg-CO2/&%i]
SPIR kWh 2500 0.000132 0.1319 0.43464

e
[l

HZ 235t

08!

Jt

0x
bl

&S, LCC2t LCCO2 240 28t M SIIAIAEN HIE=DE SIIAIAES BHE

1) MIIR22 0lMstEA HIE/}E= IPCC EFIt =0l UK &JOP HHEI29 HHEAH == HIIME0 THE
BHEA+2 0Ol LU0l Tet SSED tHEH+S 48 2 (NHXZHE RS 1998)

<E 2.7.35>2 WHAIAEHE Az CO2 WiE® vuwE Yepbd Aot #4143 Ay
AREFel whel CO2 Aol Wete Zox FAHAY. FAWES A AuEd, A
r AR = CO2 WlEHS 7]E A|AElo] 32285094 kgCO2/kwh & 7Fd wjEako] %
gom tEow M WHAIAE 26,609,067 kgCO2/kwh 7} wjEgko] wor thg o
AW WA A®lo] 25831508 kgCO2/kwhZ F WA, A WA A"o] 25 078,066
kgCO2/kwh® A WA, W WA Aelo] 24,804,575 kgCO2/kwh® U] ®ao]w, Multi
WAl ~'lo] 17,772,285 kgCO2/kwho 2 6712 WA AEZ 7 A CO2u &8s
A0 7 RS}
<E 2.7.35> WHAIAEIY 012k CO2 HY

ES

1]

pu}

A

S

! M A AW W Multi

4
HI
U

A

I

12t MAAHIY
e 74,280,080 | 61,220,934 | 57,698,477 | 59,431,962 | 57,069,240 | 40,889,668
EFA B & B A
0.43464
[kgCO2/kWh]
Co2tHE 2
32,285,094 | 26,609,067 | 25,078,066 | 25,831,508 | 24,804,575 | 17,772,285
[kgCO2/kWh]
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gh WA ~Ed A 9 18 A B d
oj Ao A BEAE HdA W dTHAC LCC 4 LCCO2 ¥XA9E ngow 7+
WA 2~EE A 9 8 dss B4sd vy Zoh
(1) AAA =443
<E 2.7.36>2 YHUAAEE 60d AMES FHCE FAE AAAL 24 Aot &
oA ®i= mpel o], ¥ AFtelA] Altet: HE 7Y AAEHE Fgehd 7]E YA
2" Hl& oF 69.78%2] H]EWto] AQFE = Zo® YElET B AFHo g Aur,
@ A8 & A, 71 WA A" vlE] dE 7|E AAHe] w2 Ao®E 1
Elykar, (34,528,000,000 vs. 38,433,680,000¢)
@ 4 vg 9 wA vE A, HE 7] YAAAEEY Fd oAl geFgow s,
=2 Ao el
@ 3, HFH o2 LCCEAATNA HE 97| AlAglo] & AAAoE =&H
ol oA ul g2 Aojoltt. =, HE 7|¥W AARS &83hH oA A
SHoA & A MAE 5 Q7] wEel, dAA LCCEAA Y oF 30.22%2] H
£ A7 & Qe Aoz AaE
<H 2.7.36> HIAAEHYE FHEEH 2 (4)
LCCE= JIEAAE M A AW W Multi
ZI|EXH| 34,528,000,000 34,793,680,000 38,433,680,000 38,433,680,000 34,793,680,000 38,433,680,000
Z=&H| 3,195,760,640 3,223,049,602 3,674,616,144 3,674,616,144 3,223,049,602 3,674,616,144
WY 79,718,008,775 80,370,825,142 89,314,861,485 89,314,861,485 80,370,825,142 89,314,861,485
ol A Xl i 341,048,913,503 | 281,013,481,580 | 264,570,917,352 | 275,274,559,986 | 261,568,013,132 188,503,276,913
HE2=8 458,490,682,918 | 399,401,036,324 | 395,994,074,981 406,697,717,615 | 379,955,567,876 | 319,926,434,542
% 100.00% 87.11% 86.37% 88.70% 82.87% 69.78%
(29 2.7.2] WOAAEE dAZIA S FAFHE 18 Ao=ZN, TdeA &
I o], AAu|E 9 wAnE T2 dE | AJAElo] AX|RE oA H]go] A
AR )7 Wit BAGSHAAN 7HE &2 BRES HolFa Ut
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(2) A4 e =943

=~

7| Z, 458,490,683
450,000,000

AW, 406,697,718

400,000,000

, 395,994,075
‘%‘;{;
350,000,000 o

Multi, 319,926,435

FHLccEY (HY)

300,000,000

250,000,000

e

——M

200,000,000

——AW
—Ww

——Hybrid
150,000,000

100,000,000

50,000,000

01234567 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960

A8 71ZH1E)

[0 2.7.2] ALEDI12t01 ME =& LCC 2H]

< 27372 WEAAEE 609 AHEE THS
Ch 3olA K= mpgl o], i AtellM Aljteks HE
YA A"l wlE] o 55%°] CO27F wWiEEH
kgCO2/kwh Ao zfo)z HE 97|W¥H; A]AHE 0]

rir

P

N o
!

=

iuj

Ny
£

9

Ir

(18 2.7.3]S WA A8 A7 Ay 6|8k 9 CO2 W=y BEAF7]Q 609
Feke] CO2 WlE%s YUetd 9o R olE T3 WYUAIAYE 1Y CO2 HAFS She

of HlaL & 4 3l

<H 2.7.37> ZAAEE LCCO2 =4 21t

& JIE M A AW w Multi
CENSEPNTEE
W) 74,280,080 | 61,220,934 | 57,698,477 | 59,431,962 | 57,069,240 | 40,889,668
CO2HIEE
32,285,094 | 26,609,067 | 25078066 | 25831508 | 24,804,575 | 17,772,285
(kaCO2/kWh)
LCCO2
1,937,105,640 | 1,596,544,007 | 1,504,683,969 | 1,549,890,465 | 1,488,274,480 | 1,066,337,130
(kgCO2/kWh)
% 100.00% 82.42% 77.68% 80.01% 76.83% 55.05%
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2,000,000,000

1,800,000,000
1,937,105,640
T—

1,600,000,000

1,596,544,007 |
— 1,549,890,465
1,504,683,969 —
| 1,488,274,480
ol

1,400,000,000

1,200,000,000

1,000,000,000 1,066,337,130
—

800,000,000

600,000,000

400,000,000 61,220,934

X
32,285,004 HeRar Eagsezsdl 40,889,668
20000000 | 2228500 26,609,067 T —
831, 24,804,575 | =

o L [ . | — | - e N W
PIES M A AW W Multi
B A2 (kwh) ™ cO2H{Z 2 (kgCO2/kWh) Lccoz_604 (kgCO2/kWh)

[O8 2.7.3] LCCO2 24 Z1t

vhoWgE 24
LCCRAE vldel wasts vgg Agata, ol5s @4 F& vlggl o= shte
NHOR BAstel, ofe] tlakse] FAH 5 Frhshi JMolth mekA veel WA

IEE
23t} (Cho et al. 2014). ol&3 #A
o] AFAS Fol7] 8, (1) 7)o =7E vhekst &
|

Abete] mlge] @A = Bl wAFTlo tid E4s s, (D) AHA AlE o]l
= Fl A4 BEANLTE JUALHFS ST olH T =¥ S vEo], A &
Aatel] thdt =244 (Uncertainty) = &°17] 918 1A= 245 5833

S B4 724 or LCCEYE sk oM LCCEdd e dF&F< VA
© U e]lsEs AAsaL, o5 Wkl uet

webA o] ATteld= 37k 51 il
@ A=A AFHor FE s AL W] wE AR B4
@ oA v Wste] WE I E 74
@ A K7 v Wste] WE IR 74

(1) 448 & Wao] wh Yuhazsle] LCCWE
A vhe) o], vldle] Ml WA AN B A, 3=

34 4,
8, BV E T MR eE A EHE e grdt ol d AdElES v u
fof gt A9 7HAE AdAFs= £33 2407 wjio, LCCEA Ay & 9SS 1)
Atk b AdEIES AAsts A Wi Fastt o] dAFtellAe oA 71=d nkst
Zol, A 10dE<e] HeolHE Fsta o5 Hwites THeE AATNES 0.68%
2 AAsR oY, o] 2 Stochastic methodell &3+ F=7gzko]7] wjitol, o]zke] W 3}o

| WsheA g wAe n,

k)
kD
—
O
(@)
i
%)
=
o
o
o,
X
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<E 2.7.38> [19 2.74]= AAEcEo] 0.68%E F=HNoE -10%, —5%, 5%, 10%

HE o, LCCA#gS HolFa vt
o7 AAEgNF ke HEEASH LCCEA ARz nolF=, %9 TdolA
vkl Zo] AFEAE o W] wel WA AR LCC zu]% = zlo]= Ho)x]|
= 2o E yergt
@ 2 HAIAE e
Al ] Ao 7] B2 ok 71.1476% AEES YERH AL,

AgelM Age dAdAE (0.68% b S A

H
ol
5

RO R LCCEA A 719 WA At HE 2713

IR
@ JATAE] -10% ~ 10%= Wgte] wet, 7|E YHAIAE div] dy 7] A
71

2Ele] Ao F 1 H g9 A7) 247 71.0831% ~
Ao % et

@ uiehA, dAEREe] Wale we AAgE LCCAM}aS 2 ¥ WA 2 Ao

werd ¢ glow,
@ Uobrh, 2 ATl Hgd AATAE 0.68%9 Hgel WE AT
o7 & 7 9tk

o

gl

= o =| = =
<E 2.7.38> 4TS W0 2 AUACTSHEDL
DIAEE4 AlLigl 1: AZEEols Het
U‘H:II-}\I
=< -10% -5% gl ot 5% 10%
g
LCC b LCC HIS LCC HiE LCC =] E= LCC =[E=
466,772,181, 462,604,161, 458,490,682, 454,430,919, 450,424,062,
& 100% 100% 100% 100% 100%
179 895 918 902 110
406,527,166, 402,940,733, 399,401,036, 395,907,370, 392,459,045,
M 87.09% 87.10% 87.11% 87.12% 87.13%
750 868 324 884 874
402,985,837, 399,467,113, 395,994,074, 392,566,037, 389,182,326,
A 86.33% 86.35% 86.37% 86.39% 86.40%
677 579 981 157 594
413,897,866, 410,274,246, 406,697,717, 408,167,573, 399,683,119,
AW 88.67% 88.69% 88.70% 88.72% 88.73%
910 589 615 475 239
386,703,119, 383,307,252, 379,955,567, 376,647,400, 373,382,098,
W 82.85% 82.86% 82.87% 82.88% 82.90%
235 897 876 515 048
. 325,437,254, 322,663,997, 319,926,434, 317,224,036, 314,479,066,
Multi 69.72% 69.75% 69.78% 69.81% 69.82%
959 468 542 276 752
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100.00% 100.00% 100.00% 100.00% 100.00%

100.00%

95.00%

90.00%

85.00%

80.00%

7| E W) 2} WA Ao LccH| S U] §

75.00%

70.00%
-10% -5% oJot 5% 10%
= Al

H7|§ EM HMA BAW EW M Multi

[08 2.7.4] QAZEA AUCIQ0 THE, MAIAE CHHl YWZAIARSE LCCAQ H

()

=

(2) oA 2u] o] Walel] up2 o | xH]-§-2 LCCH 3}
LCC#ell 7Hg & WlTs AA sk A7ty sHldgs SR, o] geo] Wa o, 60
d7ke] oy v Waks Aurgity, AAd gl A8 W A, 24E

oAl AB|#E THOE (%JOL), AZF A AnjFFo] -10%, —5%, 5%, 10% HE o,
60dzHe] oA H]§-2] W3
£9 adeld B kgl %
oflU A ] g2 FA WakA k= Ao ® e
@ = AP AR An l%k—g PO 2 oA u &5 A Ay V)& WA AE
oin] dE] gy AlAES] o YA H] 42 60.8630% JE=E UrEP;Eﬂ,
@ AU A AH|ES WIHE -10% ~ 10%% Wdte] wat, 71& W
B o7 AlAEe] Ao T sgke]  ouXn|&e] ArE 74
60.3945 % AFole] #he HoF= ASE UERH.
@ uieb, AzteldAAn|Ee] Wste] wet AgE Ao Fr]ste] duxnl g 4
g5 WA ke Aow e = glon,
@ olE THOE AEH= F LCCHI YA A 9
@ wEhA, 2 AFolA AL A AdYA an|Fe AL e B34
o7 B F QUth

L

}\Eﬂ EH];]] @
1.4259% ~

(@)}

o]%¢el A= ouAInEo]l LCCHLel mA= I vl & E9k ofye}, £47]1ko]
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m
(A

60 o 7] wio] ofxu]ge Walsl A LCCo A& ko] Ae Aow
A},

<H 2.7.39 ad2iiiUXBlE2 230 OE 22420
BIAEEA AlL2I2 2: oiUXHIES #st
‘éfé\l -10% -5% 2 oF 5% 10%
LCC HS LCC HIg LCC H= LCC HIZ LCC k=
ES 341,472,022,152 100.00% 358,524,467,827 100.00% 375,576,913,503 100.00% 392,629,359,178 100.00% 409,681,804,853 100.00%
M 287,705,813,422 84.25% 301,756,487,501 84.17% 315,807,161,580 84.09% 329,857,835,659 84.01% 343,908,509,738 83.95%
A 276,547,505,617 80.99% 289,776,051,485 80.82% 303,004,597,352 80.68% 316,233,143,220 80.54% 329,461,689,088 80.42%
AW 286,180,783,987 83.81% 299,944,511,987 83.66% 313,708,239,986 83.53% 327,471,967,985 83.40% 341,235,695,985 83.29%
W 270,204,891,819 79.13% 283,283,292,476 79.01% 296,361,693,132 78.91% 309,440,093,789 78.81% 322,518,494,445 78.72%
Multi 208,086,629,222 60.94% 217,511,793,068 60.67% 226,936,956,913 60.42% 236,362,120,759 60.20% 245,787,284,605 59.99%
100.00%

95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

YoHH| Zh AYAARS] O|LX| HIE H]E

I 65.00%
K
~

60.00%

-10% -5% 2o} 5% 10%

Hoz BM HA HAW HW EMul

[08 2.7.5] 2ZE 24 AlUZI20 TGHE, 22 AIARE MHFI HUXIHIZ HIE

o] LCCH skl tis 4wl m gtk
Ao SA W wAN g Ak

>
o
U oZ
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FTHoR, o]59 Fol -10%, —5%, 5%, 10% N w], F LCCH HIE <%
2.7.40>3 [1¥ 2.7.6]3 go] A3t

3EoF O B npsl Zo] fAI RS H[§o] Wdte] wE WA AR 60d1He] F
LCCH] &5 odo] A7|A] o= ZAom BAH T}

=, 99 fARFH S-S v o F LCCHES B4% 2y 7]

HE] Q7| A AE] LCCHS 71.1476% % YERI L,
@ FARFH L WEE -10% ~ 10%=E W wel, 7]E YA A8 ] HE
Q71 AlAES]l F LCCHke A7]= ZH2F 70.2800% ~ 79.0449% Atolol h<
HolF= A0 ek
kA, AN g-0] Mo wel A E F LCCHS & e A s Ao
w5 glow,

i

A s v

@ Lol B AFelM Hgd fHnF g gl BHUYe HirE HOR 2 4
ot}
<E 27.40> SN2+ HIBY ¥l GE UATZHZY
DIZEE2S AlU2lR 2: O XIBIES eigt
gfé\l -10% -5% &l et 5% 10%
LCC [k LCC HIS LCC HiE LCC HiE LCC =[k=
JIE 450,199,305,976 100.00% 454,344,994,447 100.00% 458,490,682,918 100.00% 545,550,140,804 100.00% 549,695,829,275 100.00%
M 391,041,648,850 86.86% 395,221,342,587 86.99% 399,401,036,324 87.11% 487,174,604,805 89.30% 491,354,298,542 89.39%
A 386,695,127,218 85.89% 391,344,601,100 86.13% 395,994,074,981 86.37% 493,633,026,491 90.48% 498,282,500,373 90.65%
AW 397,398,769,852 88.27% 402,048,243,733 88.49% 406,697,717,615 88.70% 504,336,669,125 92.45% 508,986,143,007 92.59%
W 371,596,180,402 82.54% 375,775,874,139 82.71% 379,955,567,876 82.87% 467,729,136,357 85.74% 471,908,830,095 85.85%
Multi 310,627,486.779 69.00% 315,276,960,661 69.39% 319,926,434,542 69.78% 417,565,386,052 76.54% 422,214,859,934 76.81%
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100.00% ~

95.00% -

L 90.00% -

85.00% -+

=
=

80.00% -

210i| ot

=0 75.00% -

X2 4-HEH
F

70.00% -

o
LLl

65.00% -

60.00% -

-10% -5% 9/o} 5% 10%

7\_:,:_ EM HA BAW EW B Multi

[O8 2.7.5] Y224 AlLZIQ0 MOE, 28 AIAEY M=) iUXIBIE HIg

=] A~
Qg 4= 9l

rlj
oy
kit
M
1
iy,
i
o
dlo
&
my
flo
>
o
o
-l 0
32

ot

@ UHAIAE] FRel #AGC], Ao F LCCHIE T oluvAu] o] A st Bls ol
- 27] witel, AFEAE] WMk BAE LCCARe & S v AA XErh
wpeba] AA o] Ao e LCCH &2 A= A8 4 St

@ 3, ATty go] A T3, LCCEA7Izke] 60O 2 A7) o,
AT AN R A7 W3t o7 E e oAUAREgkel 2 dFS vIAA

R R ‘)rE]r‘X)f‘:]r E}E‘r/ﬂ 04?01]/‘1 LCCEA & fla 2483 AztellvAn] gl

@ A3Hoz 2 z:;xw el BA R ABNTES BRAGE
LCCRAATte] 2 9L nAA g Jow Bugon, oF ngow e
LeCae AEE 5 Yot
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(certified emission reduction, CER) o] th3t EA|7} wo] tpFoi % a1, 20159 1€5E =
ol &amiEa ArE 489 7] wiEolvh webA AuA|Aagle] AR A oA LCCT
AFEET ofyey 2ATVIA HEaE A} Zo] A A gl tish 1evF st 'hA)

Holdt, WESIYA A HFoJH o]ArsterA (COy), WEH(CHy), ot A (N0), T4
shet 4 (HFCs), #Ha3te 4 (PFCs), %=3H8(SFe) & 6709 247k g &gl st wj=
ot o g mMEAHALY AWz,

b fob

@ A, m71EEEI I (AAUs: Assigned Amount Units) BiZ A A= X5 A A o
=49 FTHES A3 o Frbeitr A o] edEAS wEE

oJ
=
F oot ARS Fi o] B Y Aol Al G v AHEA Rehe w7

=
Reduction Units) &= €47|3F 5ot &4 w2 ko] &4 & o+ S+
A2 Aol Ay 7Y e BESIAY Ee gAEAE Al 2 5 Qe

WAootk (2941,2009)

AFatFl Qo) ol BaEd AFS, A4 BafES N2 GFEE
o] s Hgon, AV tAT AHSE W AAR FTAH o] Fo] WA Ao

CO2(TCO2) T Hl& = W, FUAE L] A S A el A et
7198 A7k A5 AAe] gt ARudrtE A gsks o] vk (A ER AR
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(7hH WA A ghavlE A B8 24

¢
4

WA A EY el E Au 8-S ZF A AE )
SaEE AH 0 FoR AbgETh ok EAT A3 CO2 MEFS vBoR wanE
A e -E-2 A kit

<3E 27415+ ‘@Hol/\]/\@,ﬂg oI7F Bl aH]Z A &S APYE Folth = okx] HA D)

3

C02 ED]— 7-13HH]_9_° 143_3]_ i| 7_} »guOL/\ /\Fﬁ
HA 38) S Absklt 4 W8S AFHeR Aurd, Az CO2vEZl wEk 7]E
Al~Elo] 391,125,5029 o2 71 W gavlE Adngo] A HAoh () M WA
AHlo] 341,112,4569 08 7|EA A H WA 17.58% Zokd AHu] &S Hol= Zlo
2 yebgar, () M_A AJAEE 278231,56699] EA4ujER] €S Yeldon, o= 7|&
Al 2~E e 22, 32% Aeokyl mlgolgdom, (i) M_AW WA AES 319 814,920 9
e &) go] A SEm, o= 7|E AAEIYE] 19.99%7F A3E vlgola, (iv) MW 3
WA AES 307,491,724 49 &rawE v go] s, 7 AAFEYE] 23.17%9] 1§
o] A3t=ler, (v) Multi % Al 2Ele 7| EA AL A =189 44.95%F
Q1 223,313,298€ 9] Azt ©awjEn]go] YEhE Ao® A EH T

_/E

<H 2.7.41> GHYAAHYE o2t BAHEHIE R JIEAAZUH LAARE HIE
& INENLE M M_A M_AW M_W Multi
AHE
[TCOZ] 32,285.094 | 26,609.067 | 25,078.066 | 25,831.508 | 24,804.575 | 17,772.285
EHAHIE HeldlE
12,000
[&/TCO2]
EtAHHE HIR[R] | 391,125,502 | 341,112,456 | 278,231,566 | 319,814,920 | 307,491,724 | 223,313,298
JIEAARTHEI
o= 100.00% 82.42% 77.68% 80.01% 76.83% 55.05%
=

KE 2.7.42>% 7F WA AEE gauE AduL (X 2.7.41)E vgoz 60d7 &
Foll wE AAZIA ] FAFTAE A Aoty FAATNA B 5 glkol, 607 &
s 7S w, (1) 71EAAE0] 19,039,878,7979 02 71 We ElAH|EH] g
AHEE Ao® Yehon, (i) M WA AEo0] 15692,486,6419, (i) M_AW JHHA]
o] 15,233,927,356¢Y, (iv) M_A ¥WAAEo] 14,789,591,130€, (v) MW Al
A®lo] 14,628,301,6909, (vi) Multi WA A8lo] 10,481,064,78442 % 714 28wl
ZH| &5 YE
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KEH 2.7.42> HUAAEY A2t SFAHIEHE SE3H (29 /)

AL JEAAE M M_A M_AW M_W Multi
1 384,807,895 317,155,000 298,906,915 307,887,229 295,647,154 211,828,895
2 382,212,289 315,015,726 296,890,728 305,810,468 293,652,955 210,400,067
3 379,634,191 312,890,882 294,888,141 303,747,716 291,672,208 208,980,876
4 377,073,483 310,780,371 292,899,062 301,698,877 289,704,820 207,571,258
5 374,530,047 308,684,095 290,923,399 299,663,858 287,750,704 206,171,149
6 372,003,767 306,601,959 288,961,063 297,642,565 285,809,768 204,780,483
7 369,494,528 304,533,868 287,011,963 295,634,907 283,881,924 203,399,198
8 367,002,213 302,479,726 285,076,010 293,640,790 281,967,084 202,027,230
9 364,526,710 300,439,440 283,153,115 291,660,125 280,065,159 200,664,516
10 362,067,905 298,412,916 281,243,191 289,692,819 278,176,064 199,310,994
11 359,625,685 296,400,062 279,346,150 287,738,783 276,299,711 197,966,601
12 357,199,938 294,400,784 277,461,904 285,797,928 274,436,014 196,631,277
13 354,790,553 292,414,992 275,590,368 283,870,164 272,584,889 195,304,960
14 352,397,420 290,442,595 273,731,456 281,955,403 270,746,249 193,987,589
15 350,020,429 288,483,502 271,885,083 280,053,557 268,920,012 192,679,104
16 347,659,471 286,537,623 270,051,164 278,164,540 267,106,093 191,379,445
17 345,314,439 284,604,869 268,229,615 276,288,265 265,304,409 190,088,553
18 342,985,224 282,685,153 266,420,353 274,424,645 263,514,878 188,806,368
19 340,671,720 280,778,385 264,623,294 272,573,596 261,737,417 187,532,831
20 338,373,822 278,884,479 262,838,358 270,735,033 259,971,946 186,267,885
21 336,091,423 277,003,347 261,065,460 268,908,871 258,218,384 185,011,471
22 333,824,419 275,134,905 259,304,522 267,095,027 256,476,649 183,763,531
23 331,572,707 273,279,065 257,555,461 265,293,418 254,746,663 182,524,010
24 329,336,183 271,435,743 255,818,198 263,503,961 253,028,346 181,292,849
25 327,114,745 269,604,855 254,092,653 261,726,574 251,321,619 180,069,992
26 324,908,290 267,786,316 252,378,748 259,961,177 249,626,405 178,855,384
27 322,716,719 265,980,044 250,676,403 258,207,687 247,942,625 177.648.969
28 320,539,931 264,185,956 248,985,540 256,466,024 246,270,203 176,450,691
29 318,377,825 262,403,969 247,306,083 254,736,110 244,609,061 175,260,496
30 316,230,303 260,634,002 245,637,955 253,017,864 242,959,124 174.078.329
31 314,097,266 258,875,973 243,981,078 251,311,208 241,320,316 172,904,136
32 311,978,618 257,129,803 242,335,377 249,616,064 239,692,563 171,737,863
33 309,874,260 255,395,412 240,700,776 247,932,354 238,075,788 170,579,457
34 307,784,096 253,672,719 239,077,201 246,260,000 236,469,920 169,428,865
35 305,708,031 251,961,645 237,464,578 244,598,928 234,874,883 168,286,033
36 303,645,969 250,262,114 235,862,832 242,949,059 233,290,605 167,150,910
37 301,597,817 248,574,046 234,271,890 241,310,319 231,717,013 166,023,444
38 299,563,479 246,897,365 232,691,680 239,682,633 230,154,036 164,903,583
39 297,542,864 245,231,993 231,122,128 238,065,926 228,601,601 163,791,275
40 295,535,878 243,577,854 229,563,163 236,460,124 227,059,638 162,686,471
41 293,542,429 241,934,873 228,014,714 234,865,153 225,528,075 161,589,118
42 291,562,427 240,302,974 226,476,709 233,280,941 224,006,843 160,499,167
43 289,595,781 238,682,082 224,949,078 231,707,414 222,495,873 159,416,568
44 287,642,399 237.072.124 223,431,752 230,144,501 220,995,093 158,341,272
45 285,702,194 235,473,025 221,924,660 228,592,131 219,504,438 157,273,228
46 283,775,076 233,884,713 220,427,734 227,050,231 218,023,836 156,212,389
47 281,860,956 232,307,114 218,940,905 225,518,732 216,553,222 155,158,705
48 279,959,748 230,740,156 217,464,105 223,997,564 215,092,527 154,112,129
49 278,071,363 229,183,768 215,997,266 222,486,655 213,641,685 153,072,612
50 276,195,717 227,637,877 214,540,322 220,985,938 212,200,630 152,040,106
51 274,332,721 226,102,414 213,093,204 219,495,344 210,769,294 151,014,566
52 272,482,293 224,577,309 211,655,848 218,014,804 209,347,613 149,995,942
53 270,644,345 223,062,490 210,228,187 216,544,251 207,935,522 148,984,190
54 268,818,795 221,557,889 208,810,156 215,083,617 206,532,955 147,979,262
55 267,005,559 220,063,437 207,401,690 213,632,835 205,139,849 146,981,112
56 265,204,553 218,579,065 206,002,724 212,191,839 203,756,140 145,989,695
57 263,415,695 217,104,706 204,613,195 210,760,563 202,381,764 145,004,965
58 261,638,904 215,640,291 203,233,038 209,338,941 201,016,659 144,026,878
59 259,874,097 214,185,754 201,862,191 207,926,908 199,660,761 143,055,388
60 258,121,195 212,741,029 200,500,590 206,524,399 198,314,010 142,090,451

8 | 19,039,878,797 | 15,692,486,641 | 14,789,591,130 | 15,233,927,356 | 14,628,301,690 | 10,481,064,784
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() Szl E 82 ned FAHEH A

< 2.7.43>2 7]EAIAE oid] YA AR g EH] 8-S

AIE BojFar gl

@ =, oA A 60t AT g En S THCR 247 WA AR 4
A BAARE O AT <E 2.7.43>4 B 5 olkel, 7€ A"
ZF QUAI AR CO2EA ] uhE @AamEn 8] 607t T A or A
Hlgo 2 yebnty] witel, 719 AAdE A (F 2.7.439 CO2H|E v &
7Nk ® V& AlAEU] Ao R Q1% WelE qEste] FAEA S vl
Yatalet.

@ 7= LCCRAANE AZFdS T4 Axtd i, ghamEn g A4 47
O Qe A W EEelS FojgAeR & 4 gtk web V]EAAE din] 7}
AlEE g En 82 sl AARe] Hl gl o R ypgste] FAAY wAE HA
T AT

@ oA = ¢ 3Rel, O ZIEAIAE Hb] Wejo R M ATl 3,347,392,157

<HE 2.7.43> J|& NAY (Y HZAASEE SAHE HIEHAYS NHE

, () MA  WHAxgle]  4,250,287,668€, (i)
3,805,951,441¢, (v) M_W JAa]~elo] 4.411,577,107¢,
8,558,814,014 0|t}

o] A5 &g3to], gtan|En]go] v =

W, Fold HE ukg) Z|EAAELE Wby glom, M WA AE
3,347,392,1579& A73le], HFF 396,053,644,16740] QoM ol= < O
ARES & 5 Q) olgf e Ao g M_A YHAAELS 4 250,287,6689 0%
0.93%, M_AW YA A~®Ele 3805951,4419°92 0.83%, MW YA ~ElL
4,411,577,107€9 2% 0.96%, Multi YHAAHS 8,558,814,0144°0% 1.87% &

o 2=
FEe ¢ 5 Yk

M_AW  gHFA] A O]
(v) Multi JHrA| A~H O]

o],

& IIEAIAE M M_A M_AW M_W Multi
6012t
B4 | Cmpm | 19089878797 | 15602486641 | 14789591130 | 15233.927.356 14,628,301,690 10,481,064,784
LIS
HIg | JIZAAY
TGt el 0| 33473R157 | 4.250,287,688 3,805,951,441 4,411,577,107 8,558,814,014
EatiEtle | 458490682918 | 399401086324 | 305994074981 | 406697717615 |  379.965567.876 |  319.926.434,542
0l
e 100.00% 87.11% 86.37% 88.70% 82.87% 69.78%
=
HIS Eagisye | 458490632918 | 396.053,644,167 | 301743787313 | 402891766173 | 375543990769 |  311,367,620,528
InE!
100.00% 86.38% 85.44% 87.87% 81.91% 67.91%
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9,329,312,412 = 458,490,682,918 X

E3sted, 71

3}

@ THauEn &S vaLy

A
FH

= 78 =wow, I U= ]

8,275,435,480, M_A A|AH 0] 8,057,639,06
2, Multi A|~®lo] 6,509,824,011¢
S0 &S Tefsh WA A

HamEnEs aLeA

M_AW

86,484,334¢

ATt

dLAAHE

A2 8o

&

2t

g ‘ﬂo“\l

hl

0}ol o
15 MM =

77,443,035¢
Azbel 7,971,154,7334,
7,641,523,2529, Multi Al28lo] 174,153,702¢

HISE

F_E

ol
=

B

735l mlsf

Z 71 %)

T

WA PP=

_A+)"
(1+2)2—

743> AAE 607 A
Qlom <3 2.7.44>=

ufEHlgS vary”

0.0068(1 +0.0068 )%

(14+0.0068)%° —

AT,

= ]
R

2=
7]

68,112,327 Axrd
8,197,992,4454,
MW }\]/\Eﬂo]

: &)

A El O

[,

AAMR o e}, AAY EAe] A
FH AAE A go MBSk o
@AY vg )

b AN g

3

D oA () E vhFo T Qigh
otk W7 nhAAA =, WA §) QA Bakel
AWM Farslor & wlgo] AAlo] F

)

[e)
3%

m {

TS, M AlxEe]
8,057,639,067¢,
M_A
89,766,232¢
o d3d 6,335,670,309

}\] < El o]

JZ:]!-Q

o

o] o)

=

o

el
= =

JIEAAE

M

M_AW

M_W

Multi

LCC

BAHIEHIS
0l

458,490,682,918

399,401,036,324

395,994,074,981

406,697,717,615

379,955,567,876

319,926,434,542

9,329,312,412

8,126,963,501

8,057,639,067

8,275,435,480

7,731,280,484

6,500,824,011

100.00%

87.11%

86.37%

88.70%

82.87%

69.78%

458,490,682,918

396,053,644,167

391,743,787,313

402,891,766,173

375,543,990,769

311,367,620,528

9,329,312,412

8,058,851,174

7,971,154,733

8,197,992,445

7,641,523,252

6,335,670,309

100.00%

86.38%

85.44%

87.87%

81.91%

67.91%

68,112,327

86,484,334

77,443,035

89,766,232

174,153,702
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S LCC71"H 3} LCCO2%EA]
% HE] Q7| A AEle A
-

v 71 WA e nlE, 9E 979

o] oF 11.31% =2 ZAoZE #4FHt (71 34,528,000,000¢ vs. 9E] 9]
1 Al ~®l 38,433,680, ooo%). TSk 7)AA WHEAI AR s Q@A) A E o
7Y A AEe] HAH] LS oF 9.47% & o HAFEAL

]
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oL | >
&

=
e
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(R DU o)
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12
Do
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o Hir
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Y
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4 rlo
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il T =1
H|g FAFSHAL oF 19.63% =2 Aoz A HSITH 34, 9]7]
WA 2~y vl ws| R, dE L71Ey Aol A 960
4% %t RO 7 LbEbRE
&<]k uﬂﬁlﬁu 35, dE 7 AA"S WA S
WA 2~ o] H]%H F21.14% & Aow yehgon, 27] €l

WWHRA] 2 E o HléHHE °F 8% %> ZOo® UERTH

@ I BE F AUAHEI AAste], 7L WA AR Bls] HE 97|
A A oy AR G oF 44.72% ARHE For FAHAeH (V&
6,939,621,633¢ vs. HE 947]%*1” Al 3,835,641, 653°J) 60 97| 7HEsr
- o

o fo 4y > |y

N
L
ol

)
o
Lo
io
o
=
-1N

S 971 PR AR, F BA
@A, WE o7 AsEe] A W 60z qUAN &L 247 29%, 31%,

ANEA O 2 A A A g o] LCCEAZ LCCO2EA 2 3ld #4ude &9
Ao WHAEk= mgu] R 717 LCC 9 LCCO29 #A4dx= 9} oz =izt
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go WA AHES Sdusle] vlgo] LCC ¥ LCCO29] BAA Rl 27 JFE A
20w UeE 53], B Ao Awgel|E & HolHAHE AL WA sge

s alokutaly] wEel, WA AE o] wE Arjeldxe] Abge] W Atk wep
LCC @ LCCO29 BAATA uiAu el o 27 #95E Ao geon, W
AR o) AbgFo] AA AEE WE 97 Aave] AAA W R8RS B S
g o BAHAL.
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