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ABSTRACT

Technical methodology for Green Remodeling project of

public rental apartments using ECO2 simulation

Kang Gyeong Hwa

Advisor : Prof. Taeyon Hwang, Ph.D
Depar tment of Architectural Engineering,
Graduate School of Chosun University

Key words : Green remodeling, ECO2 simulation, Energy performance assessment, Life cycle cost analysis

Through the Paris Climate Agreement in 2015, we participated in greenhouse gas
reduction and prepared a specific implementation plan, and set the goal of reducing
greenhouse gas emissions by 37% compared to the standard emission by 2030.
Afterwards, the government adjusted the amount of greenhouse gas reduction in
buildings to 32.7% by activating green remodeling of existing buildings as the
impor tance of greenhouse gas reduction and the government's obligations increased. In
particular, the government emphasizes the need to improve the energy performance of
old public buildings, and since 2014, the government has been carrying out a pilot
project to support the construction cost of the green remodeling project for old
public buildings. Since then, the Ministry of Land, Infrastructure and Transport and
Korea Land and Housing Corporation (LH) have As part of Korea's Green New Deal
project, we started a green remodeling project for aging public rental housing and
public buildings in 2020.

The purpose of this paper is to evaluate the building energy using the ECO2 program
used and distributed by the Korea Energy Agency for the actual building energy
efficiency rating certification for 4 public rental housing complexes in Gwangju.

Among the green remodeling technologies, passive technology, active technology, and
element technology of new and renewable energy, technologies that can be applied to

= viil -
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the target site are selected and seven alternatives are presented. We intend to
select an appropriate alternative based on the energy evaluation and economic
analysis of buildings before and after green remodeling on the site.

As a result of this study, the installation of new renewable 'balcony solar panels'
and 'fuel cells' together in green remodeling element technology in public rental
housing can raise the building energy efficiency rating standard of new public rental
housing to Grade 2 or higher. This was the most effective, but from an economic point
of view, only 'balcony solar panels' were applied to evaluate the building energy
again.

As a single alternative among passive technology, active technology, and new and
renewable installation, the passive technology that improves the insulation
performance of the outer shell is the most effective in increasing the energy
efficiency of a building and has the largest amount of greenhouse gas reduction.
However, as a result of economic analysis, as a single alternative among passive
technology, active technology, and renewable installation, passive technology had the
longest payback period, and since active technology and new renewable installation
have different payback periods for each site, a quantitative analysis is presented.
Therefore, it is necessary to recognize the characteristics of each alternative
according to the situation of the green remodeling project and select an effective
alternative by referring to the above results.

_ix_
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[H 3-21] C SSLUFE 9l =4 &
- = LHE
=T 9l 180mm Con’ ¢ + 50mm HIEHE2H2E 45 + 9mm
MN8E
24mm AIHE DR ZEIZ + 90mm A HEHE S +
LIS 2Y | 40omm0ILE 222825 + 10mm SIJ1= + 90mm
=W AMUHESEZ + 18mm 802 &
LH= 180mm Con” ¢
18mm & 02E + 90mm AIHESEZ + 20mm SIS +
S 24 40mm OlUHIZ2E2H25+ 0mm AIHESEZ= + 34mm
ANHEZDZEIZ2
30mm AIHEZZ2EIZ2 + HEctA + 40mm A2 + 30mm
15, JI&8 | S22E=2 + 20mm HIEEHE2E2E2S + 120mm
Con’ ¢
_ 80mm Con’ ¢ + 20104 Of# + 0.03mm E2lH = Z&
M 2% + 30mm HISYESmE25 + 30m E52 262
ES P + sheet2== + 15mm DEL2Z2ELE + 120mm 232 E +
kS 30mm HIEYHE2E2E4S + 30mm 221 + 20mm
SM(=2H) + 9mm 808
30mm AIHERZEIZ + HIEctA + 40mm A2 + 30mm
HY | SS22E2 + 20mm HIEEES2EH2E2S + 120mm
Con” ¢ + 40mm HISEHERE 2845
= | sma 5mm EFY + 80mm Z=+=2Z2EFZ + 120mm Con” ¢ + 40mm
HIEHE2E 2845
2 5mm EFY + 55mm AIHERZEIZ + 10mm Y422 EI2
HHS + 120mm Con’ ¢ + 40mm IS EHERE 2845
30mm AIHERZEIZ + HIEctA + 40mm A2 + 30mm
HIE | SE22E2 + 20mm HIEEE2H2E25 + 120mm
INES Con’ ¢
ZAS | stEA | 5mm EFY + 80mm 22 2E2 + 120mm Con’ ¢
- 5mm Et + 55mm AIHEZ=ELZ + 10mm S22 Et=
+ 120mm Con’ ¢
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3.2 1&gl 2292 AKX HA=EE X &s2S2
3.2.1 A 22 == H=E UK =23
Al S2SUUFE A-2 SZ2LUFE2 2 9AIT SMICHS "2 XI0|JF &
2 AN H=E2 A EIel Z20E 2 X010t SUAUCH. =28 11X AL 0|
413.1kWh/ m* - yr, 421.9kWh/ " - yrOl2, OIUK &2 S22 6S20ILH. 01 Y
AKXl 71.0%, =% KXl 20.2%=2 S A XIS S&t&el 428 (HEH0| 2 R6HC.
A7t oA Q7 F I 4 Q F[kWh/m’-yr]
S251028Y | ]
K202 I
9% | [
Q7% | |
0.0 100.0 200.0 300.0 400.0 500.0 &00.0
m AUTHMOLX] mUSOILK|  mWHOjLX mSTOIHX wEHOJHX|
(S kWh/m - yr)
2= e H A | WEIHHA | SEWUA | RN A SHA|
RLAE 159.7 7.5 30.7 11.5 209.4
AR 354.7 1.9 57.6 11.5 425.7
1XARE 418.7 5.1 97.1 31.7 552.5
CO2t A 2 76.3 0.9 17 .1 5.4 99.6
ESEI2SIXNARE 293. 1 5.1 83.2 31.7 413.1
11X A2 HE 71.0% 1.2% 20.1% 7. 7%

m

[0 3-5] A-1 S U= e & ECO2AIZ2d014& Z 1t
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Azt oA 8 7F L £ 8 F[kWh/m'-yr]

sesvcoy
waos I
roz I
a7 N

0.0 100.0 200.0 400.0 500.0 600.0

LR LU IR

300.0

ELO LA s EHHEA eSZ0HUHA s =0 A

(Sl @ kWh/m - yr)

= UK | 2K | SEHUWKX | ZE0UX 2|

e 189.7 7.5 30.7 1.4 209.3

LR 354.7 1.8 57.6 11.4 425.7

PN AR 418.7 5.1 97 1 31.4 552.3

CO2Y A4 &t 76.3 0.9 171 5.3 99.6

SSSINARE 293.2 5.1 83.2 31.4 412.9
1A A28 HlE 71.0% 1.2% 20.2% 7.6%

[12 3-6] A2 22UHZ=CEH WS ® ECORAIEYI0l&E 2t
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3.2.2B S3YU=H A== UK =&S=
B SSYUFEO AR S28 1A A0l 335.8kNh/m - yrOlD, OMUHX =
= S22 82 650/ HHUUEXIIE 58.4%, SE0UHXIIF 29.5%, ZF 0 A
b 10.6%2 SEHUHUHX FEMAS HZURH0I E2LotCh. UOE WX €l S
qugoR syl 22 2le HEHs SB40| ER5I0
Azt oA 87F L 43 F[kWh/m'yr]
SEs1nLey .
Frsas  _________
+98 . ___B
a7g g
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0
R UTMOILX  mLSOILE  wUBOIHX WITOIHA wZTOJLX
(EF21 © kWh/m - yr)
2E SO X | AOILA | SEHUT | ZHIUX | B
EE 169.8 7.7 30.7 12.9 221.1
N=E 237.0 1.9 83.8 12.9 335.6
PEN=E 196.0 5.2 99.0 35.5 335.8
002 A4 2 42.4 0.9 19.5 6.1 68.8
SSSINA2Y | 196.0 5.2 99.0 35.5 335.8
1% A2 HIS | 58.4% 1.5% 29.5% 10.6%
[0 3-7] B BT JHS & ECO2AS201& 23t
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SZAUHFEO AR 28 1X 220 HUA =228 s 782 &=
‘B70kWh/ m" - yr Ol &b 420kWh/ m* - yr 0|2 = YO LI= 444 .0kWh/m" - yr2 S 2
=29 HIHAl £otoF ACEH. “HEHUE XD 69.0%, SEHUEXIIF 19.1%, ZEHUHX
10.6%2 “HEHHIUK 220 M2 SEEE0 HIUHAI M2 CHEH0| &2 R 6tCk.
Azt oA 8 7F 2 A F[kWh/ 1w -yr]
SES1RLa¥Y .
K202 I
s08 -
a7 | |
0.0 100.0 200.0 300.0 400.0 500.0 &00.0 J00.0
B AR mLSOjHE e WHHY sITHHA mEHHHE
(42l : KWh/m* - yr)
22 CHEHIE A | HEHUX | SEWUEX | ZHHU X st Al
QP 172.1 8.2 30.7 17.2 227 .7
AR 373.0 2.0 58.2 17.2 449 .2
1XAR Sk 439.6 5.5 98.6 47 .2 589.5
CO2E A = 80.1 0.9 17.3 8.0 106. 1
SE2S1XHARE 307.2 5.3 84.5 47 .0 444 .0
1XF A2 gl 69.0% 1.3% 19.1% 10.6%
[1gl 3-8] C Z2Z22UHFE JHE & ECO2AIE2dI0l&d 20
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[E 4-3] KAt ECORTEIA &2

KA eco 2G4l

e DIAB A (THIIIHEA])
18H/(B)
OlUXIAHIESEES 1
NOxs2 1
AX L SHHD| gl Type HA0IE, LHMSHIIA(FF)
ANEAZ GAS LNG, 13A LPG
KW 20.9
Al
i keal /h 18.000
M6t
) KW 18.6
ks Bt
kcal/h 15.9%
i KW 5.9
S E226t
kcal/h 5.074
) KW 20.9
2454
kcal/h 17.974
2eE3gsY At 30C L/min 10.0
Al 94.6(103.9) 94.6(103.9)
~ Bt ~ 88.0(96.6) 90.2(99.5)
Lt A58 FF %S (&)
22256} 98.0(107.6) 96.5(105.9)
24 88.0(96.6) 92.0(101.5)
KW 22.1
ot
Z|CHOA AU kcal/h ka/h 19.006 1.58
(e 2%) KW 23.5
24
kcal/h ka/h 20.210 1.68
AZIA 2+ kPa (mmH, O) SAIDEA(LNG 13A)
JIA ZE YA HI I IO 24
LHEE X A2 98.1
kPa (kgf/cnr)
MY 24 IS4 78 ~ 343 (0.8 ~ 3.5)
Al M W 130
- 65 -

Collection @ chosun



B2t 1280 & X2

1H,

B}
o

22 208,

ujo
0

I CH

&
M W=l LED 15W, 25W, 40W

Z kgt

ZAH0A 2
11w, 36W, 50w, Jdelel2™

!

= 1
=2 o

=)

—+ot04 ECO2
SFH0IlA LED EXIAl

lglEs

=

[0

Hol =™

2D

P

A

[0

El
=

oF

)

Te)
o0
I

4-4]0ICt.

IT
o

[

B Active J|l=& ALT22t) &tCt.

=
ST

0l

oF

LED
A0W

50,000~60,000 AlZ2t

100 Im/W
4,400Im

28.8 kith

Ujo
0
10

36W 24
8,000 AlZt

72 Im/W

4,640 Im

46.08 kih

il
Kl

<

T

H

il

Ol
lod

4ir
=0

Sl
Kl

<
ofl

_66_

Collection @ chosun
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[E 4-6] A1 2BYOIFY D@ 2122 M ASS HUX ESS3

OI2F EHRIBIREE 1R} OILAKI AR (kuh/m - yr)

7E PIES
101= 397.3
109= 420.2
= 389.9
1001= 402.9
1009= 443.3
1011= 413.6
1501= 411.0
1509= 436.2
1511=2 403.6
g0 413.1
A=Z2 UK 28285 Se

0
0l

A52 UK =852 1

H2F HRIHEG 1R HIH XA (kwh/m* - yr)
7= ALT1 ALT2 ALT3
101= 319.4 336.7 2%6.0
109= 309.0 362.9 318.1
M= 311.5 337.6 288.2
1001= 317.9 348.6 301.5
1009= 325.0 374.8 341.3
0= 328.0 349.8 357.8
1501= 334.9 348.3 309.7
1509= 325.8 374.9 334.1
1511= 336.0 349.2 302.0
g 323.1 353.6 316.5

=2 UK 2825 == Se Se
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[H 4-8] A-1 23YU=E D& 222 = A=ES UK 8853 2
oi2 ChRIHEE 1R} Ol XIAL8 (kah/m - yr)
7= ALTI+ALT2 ALTI+ALT3 ALT2+ALT3
1015 271.2 218.2 239.6
1095 269.4 207.0 265.4
s 271.5 209.8 240.2
10015 277.0 216.6 251.5
10095 275.4 223.0 277 .1
10115 277.8 226.3 252.5
1501& 293.2 233.5 251.2
1509% 281.8 223.6 273.8
15115 284.4 205.2 251.8
gz 278.0 220.4 255.9
AZE UK 2253 s2 s2 ==
[H 4-9] A-1 S3SSUF8 0 22288 = A=2 UK E§ES= 3
o2k ChRHAG 1Tt OILIXI AR (kwn/m - yr)
7= ALTIH+ALT2+ALT3
1015 174.1
1095 171.8
1ms 174.1
10015 179.9
10095 177.5
10115 180.4
15015 187.0
15095 184.0
15115 187.1
ke 179.5
AZS UK 223 ==
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S 4.0

¥i=1=1
LB
G52
.."'....
4131 231
A= AT
(O

il
Okl
o
e
fou]
4

12

=
=
-

N 553
| I a
153
o,
353
g
6.5 218.0 220.4 2%5.9
ALT3 ALT1 + AT2 ALT1 + LT3 ALT2 + AT3

coages =1
S

= Xl I 21

cﬂr]ﬁ
K|

179.5

0
ALTT + ALT2 + LT3

(B 4-10] A2 Z2YUFS 12l 21292 & AS2 UK 5253
OI2F CIRIIRG 1%} GILIKI AR (keh/m - yr)

= e

1015 397.3

1095 420.2

1113 398.8

10015 411.9

10095 434.1

10115 413.5

15015 402.4

15095 434.3

15115 403.6

=E 412.9

A=S UK 5853 sz

Collection @ chosun

_7’|_



H=

== UK =25 1

A2t HAEG X HEXIAL2E (kwh/m* - yr)
ALT1 ALT2 ALT3
319.4 336.7 2%
308.4 363.2 318.1
320.3 337.9 297 .1
326.8 349.0 310.6
315.4 374.9 332.0
320.3 350.2 311.8
326.2 348.3 301.0
323.2 375.2 332.1
328.5 349.6 311.0
320.9 353.9 312.2

=2 UK 2825 == =2 =0

o-

o-

A== UK 22353 2

o2t 1S 1R ORI AL (kwh/m - yr)
ALTTHALTZ ALTTHALT3 ALT2+ALT3
271.2 218.2 239.6
269.0 206.3 265.4
271.8 218.7 240.6
277.4 225.6 251.8
274.9 213.3 205.7
278.0 226.1 252.9
284.1 2249 251.2
281.6 221.2 277.4
278.6 226.8 252.2
276.3 220.1 255.2
A== UK =82S S S S
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(B 4-13] A-2 SRAUFS D2l 2292 2 A2 HHK 5253 3
H2E CHRIHAG 1XF ALK AL (kwh/ M - yr)
= ALT1HALT2+ALT3
1012 1741
1092 171.3
M= 174.5
1001= 180.2
1009= 177.1
1011= 180.8
15012 187.0
1509= 183.7
Bz 181.4
Ha 178.9
A== MUK 2SS S=
A2 SEUU=FH
49.0 8
- =g
5 400 N 7
EE&JD 653 652
E ' S TITTTIT I ., B
* 2.0 53 EE3 I
21 S .'. 5'5'"3
! a3 :
; 8, L
® 200.0 8 =
;n (i HE"-I]
r 130 . 253 L
E Mo 2
3 100.0
5 @ '
412.9 320.9 3»3.9 312.2 2i6.3 220.1 290.2 178.9
00 plES ALTI ALT2 ALT3 ALTT + ALT2 ALTT + ALT3 ALTZ + ALT3  ALTI + ALT2 + ALT3 0
A HAFRG 1A YU 22T e B
(D2 4-4] A-2 STUHFS ASS OIUX Bt 2
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1991E 0 Z2E B RBAYEZEUS ZU U0

A AHEE0l 22 &

S
Hi
o
==
o
b
fol
10

0l 6222 UE UHaXNEL diEe=z £=2 ZUHAet
UCH. [HE 4-15]%t 20l ALT1, ALT2, ALT3 CHOtS
HNgMs [, ALT30I JtE 2 JIHENE UERSH, [E 4-16]F 20l et
I 8ot H&Esh Z0t ALT1d ALT3S 20 HEUE I b5= &sot(
1SS22 EIIERUD, L2 MU B HSSNA 4SoHACH [HE 4-17]
20l ALT1, ALT2, ALT3 0ot 255 HEMsS Mol +S2MA d&EAZ =

S|
HuXlgssa JE2
2

O

[
o
=2
o
>
rk
Uz
=)
o
z
ol
A K

08 Mo 1Y
4 ) N

w

=1
m

[Z 4-14] B 22YUFS Jp 222 & ASS UK 5852

H2F HRIHEG 1R HIH XA (kwh/m* - yr)

7= PIES
101= 314.2
108= 364.7
4= 306.7
8012 328.8
8032 358.1
814 320.9
15012 328.2
1503= 379.9
1511=2 320.4
g0 335.8
A=Z2 UK 28285 Se
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[H 4-15] B S3LU=E g c2EE = AF2 UK S22 1

H2F HRIHEG 1R HIH XA (kwh/m* - yr)

7= ALT1 ALT2 ALT3
101= 206.8 314.2 163.6
108= 220.9 343.8 190.2
4= 202.4 306.7 157.6
8012 215.2 328.8 178.3
8032 208.2 358.1 207.5
814= 210.5 320.9 171.6
1501= 222.7 328.2 177.6
1503= 236.6 258.6 229.2
1511=2 218.0 320.4 171.0
g 215.7 331.1 183.0
=2 UK 2825 Se Se Se

H2F SHRIHEG 1R XIS (kwh/m* - yr)

7= ALT1+ALT2 ALT14ALT3 ALT2+ALT3
101= 206.8 113.2 163.6
108= 199.8 127.2 193.1
4= 202.4 109.9 159.3
801= 215.2 121.5 178.3
803= 214.4 120.7 207.5
814= 210.5 118.1 171.6
1501= 222.7 129.0 177.6
1503= 215.6 142.9 208.0
1511= 218.0 125.5 171.0
g 211.7 123.1 181.1

=2 UK 2825 Se Se ==
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[Z 4-17] B 22YUF J@ 222 & A=S HUX 5853 3

OOt THRIBIREE 1} OILAKIAREH (knh/ T - yr)

RS ALTTHALT2+ALT3
1012 113.2
1082 106.2
4= 109.9
801= 121.5
803= 120.7
8143 118.1
15012 129.0
15032 121.9
1513 125.5
g8 118.4
AE2 UK 225 +ts=
B SN
200.0
2 653 653
5 @0 . 2
£ 0.0
:
4 =0
2
z 400 353 e
i o 2
g 15.0 - -
i Efb' Efu
2 im0
i g A
§ wo y
35.8 215.7 Bl.1 183.0 2.7 1231 181.1 8.
o = ALTI AT2 AI3 ALTIALT2 MTIALT3 NIPATS  ATIALT2ALTS
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4.2.3 C SSBUFE A== UXN=ESS

19BEZN =2E C SSYUFE20UX &8 S=& [H 4-18] 20| 752
JIEQl "370kWh/m" - yrOl&f 420kWh/m" - yr0I2F & S0Lt= 444khh/m -yr2 S A
=22 WXl 2ot 30 CHE AR Bloh A== UKl =&0] JIE 2 A=

BOE UL Ol= CHE A XNIZ0H LED WM J otk &0 WE =&
X 42 Zgt0ICt. [E 4-19]2F 20l ALT1, ALT2, ALT3 OHers 2= NE
ALT30l ALTIECH RXIBH 0.6kWh/m* - yr2 XHOIJF ZCh [H 4-20]2F 20| CHet
3

A2 Aot HEe 2 ALT1 ALT2E &0] HERUE I B

MOt AlISE

K
[
R
~
[
HIU
;

LT1, ALT2, ALT3 CH

o
o=
_I_E o

A

ol-

A2 GRIHEY X HIU KA (kwh/ M - yr)

7= JIE
101= 419.3
102= 4547
1222 424.2
401= 434.8
5152 470.3
5225 439.9
1501= 438.0
15152 470.8
15222 443.9
g0 444.0
A=Z2 UK 28285 /s= Olat
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[H 4-19] C SSLU=E Og 2EE = A2 UK S22 1

H2F HRIHEG 1R HIH XA (kwh/m* - yr)

7= ALT1 ALT2 ALT3
101= 317.0 349.3 316.4
1022 330.7 379.1 351.5
1222 338.5 3563.5 321.3
01= 341.8 362.5 332.0
5152 341.3 392.3 367.2
5225 349.0 366.7 337.0
1501= 349.8 365. 1 335.2
15152 349.1 392.8 367.6
15222 357.1 370.1 341.0
g 341.6 370.2 341.0
=2 UK 2825 == == Se

[H 4-20] C S3LU=E Og 2EE = A2 UK 882 2

A2 GRIHEY X HIU KA (kwh/ M - yr)

7= ALT1+ALT2 ALT14ALT3 ALT2+ALT3
101= 274.4 2141 250.8
102= 274.7 227 .6 280.3
1222 281.3 235.6 255.1
401= 2841 239.0 263.9
5152 283.7 238.1 293.5
5225 290.0 246.2 268.3
1501= 290.7 246.9 2066.7
15152 290.3 246 .1 294.0
15222 296.9 254 .1 271.5
g 285.1 238.6 271.6

=2 UK 2825 Se == ==
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[H 4-21] C S3LU=& D8 222 = H=EE UK S

OI2F SIRIBIEE 1R OILAKIAREH (knh/m - yr)

7= ALT1HALT2HALT3
1012 175.9
102= 176.0
1222 182.8
012 185.7
5152 185.0
522 191.7
1501= 192.2
15152 191.4
15222 198.4
g 186.6
A== UKl 2258 ==

0.0
- B3
ol .
; =s
E a0
g .0 6528 653
&P et .
4 0.0 553 2
R g .
at 3
= X0 453
IB 200.0
X

190.0
= 253
& 100.0 *
&l
gl 5.0

441.0 H1.6 370.2 1.0 265.1 238.6 216 186.6
0.0 0
NE ALT1 ALT2 ALT3 ALT1 + ALT2 ALTT + ALT3 ALTZ2 + AT ALTI + ALT2 + LT3

AT DATTY K UHLRE e §I
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W A5 (tGHG/ MWh)
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OICt. WNGSl &2eF 30.4M7/m°0IH, SADIA 22 2&0tA 28219 HiEAHI+

CO, = 0.56,100kgCO,/ TJ, CH, = 1kgCH,/TJ, N,O = 0.1kgN,O0/TJOI|Ct. 2&IIIA

Norr

219l X+t 2ot X+== Cco,=1, CH,= 21, N,0= 3100|C}. &2 SAMOCZ AIZE]

rr

A2 T77/10°MJO|Ct.

™

4.3.1 A SSEUFE 22t2 HEE

A-1 SSUUFEHNA ALTT, ALT2, ALT3 CHOtS| & 2&0tA M2 [H 4-24]%
20l ALT10l 7.664321CO, —eq , ALT2It 4.152234CO, —eq , ALT30| 1.705642CO, — eq
2 ALTT CHOtS| 240tA MZE0| It 2 22 UEHEC.

[E 4-24] A1 BTUGFE (jorg 2atA H2Y

SaJtA ML

2 Z 28014 HAY
&) S AIDEA

ALTI ~0.001052 7.665372 7.664321
ALT2 0.002601 4.149633 4.152234
ALT3 0.004860 1.700782 1.705642
ALT1 + ALT2 0.001601 10.612728 10.614329
ALT1 + ALT3 0.005492 9.499671 9.505162
ALT2 + ALT3 0.008150 6.088749 6.096898
ALT1 + ALT2 + ALT3 0.008087 12.453890 12.461977

A2 SSAUUFEHNA ALTT, ALT2, ALT3 CHOtS| & 2a0tA M2 [H 4-25]%
20l ALT10l 7.818416C0O, —eq , ALT2It 4.160694CO, —eq , ALT30l 1.923751CO, — eq
2 ALTT CHOtS| 240tA MZE0| It 2 22 UEHEC.
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=

[H 4-25] A-2 SSLUFE et 240tA M2

SAIIA HAY
o Z 2804 HTY
SpJ S AIDFA

ALTI ~0.00106 7.819478 7.818416

ALT2 0.002326 4.158368 4.160694

ALT3 0.0046 1.919151 .923751

ALTT + ALT2 0.001932 10.67138 10.67331
ALTT + ALT3 0.004973 9.593257 9.598231
ALT2 + ALT3 0.007916 6.166114 6. 174029
ALTT + ALT2 + ALT3 0.00788 12.52938 12.53726

T

4.3.2 B Ss8UFE 2&)tA MTE

B S3YH=E40IA ALT1, ALT2, ALT3 CHOtOl & 24I0tA M2 S [H 4-26]10 &2
Ol ALT10l 6.792101CO, —eq , ALT2Jt 0.002829CO, —eq , ALT30| 1.448424CO,—eq 2
ALT1 CHOHS| 2AIDIA MZE0l JHE 2 A2 LIEHRLC.

pu =

[H 4-26] B S U= 8 24014 M2 e

SUIA HTY

e 5 2MA A
=B T AIDPA
ALTT ~0.00042 6.792520 6.792101
ALT2 0.002829 0 0.002829
ALT3 0.010309 1.438115 1.448424
ALTT + ALT2 0.002419 6.672729 6.675149
ALT1 + ALT3 0.006294 8.327966 8.334260
ALT2 + ALT3 0.00862 1.606571 1.615192
ALT1 + ALT2 + ALT3 0.008533 8.320479 8.329016
g4 -
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.

4.3.3 C SSEUFH 2aJtA NEE

C SSUH=E0IA ALTT, ALT2, ALT3 CHOHSl & 2a0tA M2 [H 4-27]2 &
Ol ALT10l 8.611796CO, —eq , ALT2Jt 4.085106CO, —eq , ALT30l 1.769230CO, —eq =
ALT1 CHOHS| 2AIDIA MZE0l JHE 2 A2 LIEHRLC.

[H 4-27] C SSLU=E oY 240tA M2
(&2 © CO,—eq )
SAIA M2
oz T 280tA M2
0| EYNPIES
ALT1 -0.000673 8.612469 8.611796
ALT2 0.009719 4.075387 4.085106
ALT3 0.007305 1.761925 1.769230
ALT1 + ALT2 0.009164 11.236639 11.245804
ALT1 + ALT3 0.007108 10.317618 10.324726
ALT2 + ALT3 0.015423 6.031973 6.047395
ALT1 + ALTZ2 + ALT3 0.015293 13. 142688 13.15798
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o2t IR 13}
&2 == ASHI(&)
X ALK/ m - yr)

0|1&= 7 412.9 0
ALTH 6 320.9 9,963,000
ALT2 6 353.9 701,000
ALT3 6 369.0 520,000
ALTT + ALT2 5 276.3 10,663,000
ALT1 + ALT3 5 276.0 10,483,000
ALT2 + ALT3 5 306.8 1,221,000
ALT1 + ALT2 + ALT3 4 230.4 11,184,000
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BZRYUMITHS SALYD =2 LD 2282 JIE UES HUXEE S2
0l 6S222 & KO ALT1 + ALT2 + ALT3, ALTT + ALT3S HEatd &l A= =
ZAUM OIIE AEZ2 HUKNSE S2 JIEQ 2SSMKA ASAIZS UCH ALTI +
ALT3 HEHAl 25202 =2 4 AOH AIRHI= AIHER o 1950008 Hotg =+
UL,

— ALTT + ALT2 + ALT3 MICHE =2 11,183,0008 : 252
- ALTT + ALT3 HICHE B2 10,483,0008 : 252
[E 56] B Z2AUFY (ot AE2S HHAUSSSS L Al
012t CHRIINCH 13}
22 sz ArRIHI(R)
Ofl A KT AL 2H(Kh/ T - yr)
pIES 6 335.8 0
ALT1 3 215.7 10, 163,000
ALT2 6 331.1 195,000
ALT3 5 281.3 520,000
ALTT + ALT2 3 211.7 10,358,000
ALTT + ALT3 2 174.0 10,683,000
ALT2 + ALT3 5 283.7 715,000
ALTT + ALT2 + ALT3 2 169.3 10,878,000
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C ZIUMFYS JIE AZS HUKSE S0 752 JIEQA 370K/
m - yrOlAH 420KWh/m - yrOISF S HO{LHS 444Kkih/m -yr2 ® KICHOI ALT1 + ALT2
+ ALT3E HEol0 45302 Ast AIZ4 UL 7S2 JIE 0140 JIE ASE
S 55302 SIESIOE ALTI + ALT3S HEots 2001 ZHAQ =R0IA Natst
ChD A42t5HXI 8 CHore® MZEs o2 SeXNg 1% ol XA Q2 (kih/
moeyr) 3 AFRHL FHA 2AS SOl FB0l ER6H
= ALTT + ALT2 + ALT3 AICHE B2 11,157,0002 : 453
- ALT1 + ALT3 MICHE B2 10,637,0008 : 553
[E 5-7] C BDAUUFY (forg 2SS HLUNSESSS L Al
OI2F CHoB NS 1}
o2 s= NELETED
OILIXIALEH(Kih/m - yr)
pIES - 444.0 0
ALT1 6 1.6 9,750,000
ALT2 7 370.2 857,000
ALT3 7 396.9 520,000
ALT1 + ALT2 5 285.1 10,637,000
ALT1 + ALT3 5 294.5 10,270,000
ALT2 + ALT3 6 323.1 1,407,000
ALTT + ALT2 + ALT3 4 233.1 11,157,000
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[Z 58] sI=FABA ot HARS
2t I=R3(]/8) | MY 23(J/Kih)
1 300k 015} AL 910 88.3
2 301~450Kh 1,600 82.9
3 450K %1t 7,300 275.6
% Ot 2 : 7.1+8.31
[E 5-9] BI=2FATA JIEHE HAQ3
2t I=e3(]/8) | MY 23(J/Kih)
1 200K 013 AbR 910 88.3
2 201~400Kkih 1,600 82.9
400K &3t 7,300 275.6
# JIEF AR : 1.1 ~6.30, 9.1 ~ 12.31
HAR2 WU HIES HYUMURBAL “Fe - Lg” o JtAR30| 21
T AES2 [E 510101 Y RESHES & DGIAUCH26]
[E 5-10] SHEEZAIDIA SAIDIARS
=
=1 2cug HlD
2=
JIERs | 70 | zepim =xe H 3xol Qg
- = =2
meyg | FOHN | 405 | megy an oe pgmoz | o oW
_ - UE ¢ 516M RE
ZeLlg | 15.2497 ABBHE JHA0 =B
2 A BADIZES A SYTINE LOISUOZ MFE AN HE
JFHOICH LOCEAE I8t D2te  “HolAlY ABRE M15Z 38 [27]0IM &
ZIREXRY ot A2 2 FIGHH 40802 HEGIAC
AL(DOIA POl SHEoHs ARTSS OlH0 LMY S22 SWIIXIR et
g M ME8de A2z FES0IX=(nominal interest rate)dt SIHASE
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(inflation rate)S2 &5t Al (2)2 J|Etoz AHSICH28]. 2 HRO Loc=
AU A= 0leHBIEC! HiUXIHIES M2 JIXlZ 84atel= A0l 20D 20,

Qages - TERAT 4 (2)

[E 5-11]01M B tiet 200, 2 ST0NS S2SHHA LHss 207
5E0 OINIBS ME5I0l BR 0INIBS MSGHACH29]. 0INBS CHh ZREE
Aot MHECZ GHAAMIOIH, 2011~2020E8 2] 1082 B F 0|42 2.362%0]
ChoBE, 229 QXN EREE ASES 201D U0l MUK 200 E
5E ZHSINAE MBS SHIMZES A (2)2 (U5 AXSOISS Has
%UCH AEBOIBO BRLS 0.87%0ICH

(B 5-11] BS0INE, SIHASE, AWBS, FI| L TAIIA RB45E

&I & EADEA
HE | BROINE®) | BIHBBM) | SRASH)
RINEE(%)
2020 1.23 0.50 0.73 0.50
2019 1.59 0.40 1.19 1.20
2018 2.31 1.50 0.80 0.70
2017 2.00 1.90 0.10 1.70
2016 1.53 1.00 0.52 -0.80
2015 1.98 0.70 .27 -0.60
2014 2.84 1.30 1.52 2.90
2013 3.00 1.30 1.68 3.50
2012 3.24 2.20 1.02 4.60
2011 3.9 4.00 -0.10 4.50
B2 2.362 1.48 0.67 1.82
o2t SoEls SYRIHIB HMIIXZ HAGI ANAE SHIIXE A >
PNAFE HAHSIOI SASXIHION SHF0I0F B0 PUAFE A (3)2 EE5101 HAH5HDH

n=402 Zutgt= 33.6401CH30].
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pwar—= 1+t —1 21 (3)
i(1+4)

[E 5-12] 402+ & XHOFX| EHAFH 2 (PWAF)

i A= PWAF
O —
1 0.991
2 1.974
3 2.948
4 3.914
5 4.872
6 5.821
7 6.762
8 7.695
9 8.620
10 9.536
11 10.445
12 11.346
13 12.240
14 13.125
15 14.003
16 14.873
17 15.736
18 16.591
19 17.439
! e
30 26.295
31 27.059
32 27.817
33 28.567
34 29.312
35 30.050
36 30.781
37 31.506
38 30.225
39 32.933
40 33.644
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o12b GILIXIAIEZS 2t [HOrel 1Rk OLIXIARH (Kih/m - yr)OlAl CHAIXISl Bix
S 260l &2 1R OILK ALSZS AFGD FIS ZDAS EUE Al (4)0 Yt
Of CHSDH 20l HAXIE HI8 BRES HAHACHST]
FARA A = 271 A0 &+ (PWAFX 2k 1 A 0] &) 4 (4)
1) A1 ZBANFY
Al ZTUUFTHES ASSS 40U SYBO IIFIARS AL, IIE A=
S o 26,984,908 9 HIE0| AREE HOZ UEHHO0!, ALTIS 30,813,2448,
ALT2= 23,855,034%!, ALT3S 25,326,042, ALT1 + ALT2E 28,664,629%1, ALTT +
ALT3Z 28,774,240, ALT2 + ALT3Z 21,890,4458, ALTI + ALT2 + ALT3S
26,620, 131219 HIRO| Zasts 202 EAGYUC [E 5-13]9 CHore BAS
D 20| ALT24ALT3S 18.88% M8t 2022 LIEIHSH, 52BN HAIE X0t
of HEl= (HOro® ei2r H2 Jhset OiLIXl HIZE 23.40%01C+.
[ 5-13] A1 SBYAHFY (ot BHE 24
UEREES EEEREEE
e DIERIS(E) | ROTHEE) | o e | SmuiE
DIES - 802,065 26,984,908 - -
ALT1 9,963,000 619,726 30,813,244 | 22.73% =14.19%
ALT2 701,000 688,227 23,855,934 | 14.19% 11.60%
ALT3 520,000 737,303 25,326,042 | 8.07% 6.15%
ALT1HALT2 10,664,000 535,027 28,664,629 | 33.29% —6.22%
ALT1HALT3 10,483,000 543,665 28,774,240 | 32.22% —6.63%
ALT2HALT3 1,221,000 614,352 21,890,445 | 23.40% 18.88%
ALT1HALT2HALT3 11,184,000 459,071 26,629,131 | 42.76% 1.32%
[ 5-14]2 [E 5-13]9) 4082F 2MGt= SHISO SO et el =
N HISS MFGHE BFS BOFD UL 0HE of HSts ¢H HIS2S 1
2 2RES B FIISKH = MYHIE 05D U0, 18 H2EH e
NLXHISN ANEISS MBOH0 SIIINE Hes 2US MHAT SHU
_ g7 -
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=
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[H 5-14] A-1 SSLUFE etE =& & JtXHIE

1 A= & ALT1 ALT2 ALT3 ALT1HALT2 ALTTHALT3 ALT2HALT3 | ALTTHALT2HALT3
0 - 9,963,000 701,000 520,000 10,664,000 10,483,000 1,221,000 11,184,000
1 795,128 10,577,366 1,383,276 1,250,927 11,194,401 11,021,964 1,830,039 11,639, 101
2 1,583,380 11,186,419 2,059,651 1,975,532 11,720,214 11,556,266 2,433,811 12,090, 266
3 2,364,815 11,790,206 2,730,176 2,693,871 12,241,480 12,085,948 3,032,361 12,537,530
4 3,139,492 12,388,770 3,394,904 3,405,998 12,758,239 12,611,049 3,625,735 12,980,926
5 3,907,470 12,982,158 4,053,882 4,111,966 13,270,528 13,131,609 4,213,978 13,420,487
6 4,668,806 13,570,414 4,707,161 4,811,829 13,778,387 13,647,667 4,797,133 13,856,246
7 5,423,558 14,153,583 5,354,791 5,505,639 14,281,854 14,159,262 5,375,246 14,288,238
8 6,171,783 14,731,709 5,9%,821 6,193,449 14,780,967 14,666,433 5,948,358 14,716,493
9 6,913,537 15,304,835 6,633,297 6,875,311 15,275,764 15,169,218 6,516,515 15,141,045
10 7,648,877 15,873,005 7,264,270 7,551,277 15,766,281 15,667,655 7,079,758 15,561,925
! ! ! ! ! ! ! ! !
31 21,703,331 26,732,364 19,323,972 20,470,920 25,141,485 25,194,217 17,844,951 23,606, 158
32 22,310,767 27,201,707 19,845,195 21,029,309 25,546,683 25,605,956 18,310,225 23,953,831
33 22,912,950 27,666,992 20,361,910 21,582,870 25,948,377 26,014,135 18,771,475 24,298,498
34 23,509,925 28,128,252 20,874,156 22,131,643 26,346,597 26,418,784 19,228,736 24,640,184
35 24,101,737 28,585,524 21,381,972 22,675,670 26,741,373 26,819,934 19,682,042 24,978,915
36 24,688,432 29,038,841 21,885,397 23,214,992 27,132,735 27,217,614 20,131,429 25,314,716
37 25,270,052 29,488,238 22,384,468 23,749,651 27,520,713 27,611,855 20,576,929 25,647,613
38 25,846,643 29,933,748 22,879,223 24,279,685 27,905,335 28,002,687 21,018,576 25,977,632
39 26,418,247 30,375,406 23,369,700 24,805,136 28,286,631 28,390,139 21,456,404 26,304,796
40 26,984,908 30,813,244 23,855,934 25,326,043 28,664,629 28,774,240 21,890,445 26,629,132
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[E 5-16] A2 33

CHa=ed cyor

=& @M JtXslE

Collection @ chosun

21 el S ALTT ALT? ALT3 ATHALT2 | ALTIHALT3 | ALT2HALT3 | ALTHALTRHALT3
0 - 9,963,000 701,000 520,000 | 10,664,000 | 10,483,000 | 1,221,000 11, 184,000
1 87,572 | 10,630,799 | 1,438,004 | 1,207,958 | 11,239,602 | 11,065,095 | 1,869,434 11,672,375
2 1,707,727 | 11,292,823 | 2,168,634 | 2,069,188 | 11,810,227 | 11,642,156 | 2,512,260 2,156,527
3 2,550,530 | 11,949,122 | 2,800,946 | 2,8%,749 | 12,375,917 | 12,214,227 | 3,149,527 12,636,491
4 3,386,044 | 12,599,745 | 3,610,994 | 3,591,698 | 12,936,715 | 12,781,350 | 3,781,282 13,112,305
5 4,214,333 | 13,244,741|  4,322.8% | 4,343,092 | 13,492,662 | 13,343,568 | 4,407,575 13,584,004
6 5,035,459 | 13,884,150 | 5,028,514 | 5,087,987 | 14,043,802 | 13,900,925 | 5,028,451 14,051,623
7 5,849,483 | 14,518,048 | 5,728,004 | 5,826,441 | 14,500,176 | 14,453,461 | 5,643,957 14,515,199
8 6,656,468 | 15,146,454 | 6,421,623 | 6,558,509 | 15,131,825 | 15,001,220 | 6,254,141 14,974,766
9 7,456,474 | 15,769,427 | 7,100,154 | 7,284,245 | 15,668,789 | 15,544,241 | 6,859,047 15,430,358
10 8,249,561 | 16,387,011 | 7,790,740 | 8,003,706 | 16,201,110 | 16,082,566 | 7,458,723 15,882,010
! e e e ! ! ! ! !

31 23,407,745 | 28,190,832 | 20,817,807 | 21,754,667 | 26,375,291 | 26,371,506 | 18,920,248 24,514,385
32 24,062,885 | 28,700,996 | 21,380,839 | 22,348,986 | 26,815,021 | 26,816,196 | 19,415,617 24,887,477
33 24,712,358 | 29,206,747 | 21,939,002 | 22,938,165 | 27,250,948 | 27,257,040 | 19,906,702 25,257,344
34 25,356,215 | 29,708,124 | 22,492,338 | 23,522,249 | 27,683,105 | 27,694,072 | 20,393,541 25,604,011
35 25,994,504 | 30,205,166 | 23,040,889 | 24,101,282 | 28,111,525 | 28,127,324 | 20,876,169 25,987,508
36 26,627,273 | 30,697,909 | 23,584,606 | 24,675,307 | 28,536,240 | 28,556,830 | 21,354,623 26,347,861
37 27,254,570 | 31,186,391 | 24,123,800 | 25,044,368 | 28,957,281 | 28,982,621 | 21,878,939 26,705,098
3 27,676,441 | 31,670,648 | 24,658,241 | 25,808,508 | 29,374,682 | 29,404,729 | 22,209,154 27,059,245
39 28,492,935 | 32,150,718 | 25,188,061 | 26,367,769 | 29,788,473 | 29,823,188 | 22,765,302 27,410,330
40 29,104,007 | 32,626,636 | 25,713,209 | 26,922,193 | 30,198,685 | 30,233,027 | 23,207,419 27,758,378
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6 7 B 9 10 11 12 13 14 15 16 17 1B 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

o =

—7|F —AlTl ——ALT2 “ALT3  =———ALTI+ALT2 ————ALT1+ALT3 —ALT2+ALT3 =———ALT1+ALT2+ALT3

[0 5-2] A-2 SSSUFE tHetE = S JIXIHIE

- 103 -

{“ICollection @ chosun



B SZYUFEEZ2 HAXFR=S 4082 2HEU IJHEoIUES B2, JI&E HF=E=2
°F 17,865,568& 2 HIE0l A2RE= HE UEHRSOH, ALTIE2 22,253,990¥,

ALT2= 17,651,881&, ALT32 15,415,865&, ALT1 + ALT2= 22,075,070&, ALT1 +
ALT32 20,324,620&, ALT2 + ALT32 275,564&, ALT1 + ALT2 + ALT32 20, 149, 161
22| HIZ0| YNl A2 EAEUCH. [E 5-17]2 OjerE HAE10 20| ALT3
2 13.71% M8ot &2t 2Z Jisgh HUXl HIE=2 16.62%2 LIEtS XIS H=E=
HUX ==SSS2 55222 ZHOH oHFEIX HULCH. ZHUHCZ HICHEUAE
ALT1 + ALT2 + ALT3= 12.78% HIMXIZH 22 Jisst GIHXl HIE2 48.11%0]
ALT1 + ALT3Z2 13.76% BIMIXICH 22 Jtsgt

’

ol
=2
_‘T_
FIO
N
o
o
o5
3
o
0

[H 5-17] B SSLU=E g8 L 24

UERTE=E org 222
22 DISTHIBE) | ROTBIBE) | o [eonE | iz
pIES - 531,013 | 17,865,568 | - -

ALT1 10, 163,000 350,377 | 22,253,990 | 32.3% | -24.56%
ALT2 195,000 518,866 | 17,651,881 2.20% | 1.20%
ALT3 520,000 42745 | 15,415,865 | 16.6% | 13.71%
ALTTHALT2 10,358,000 348,263 | 22,075,070 | 34.4% | -23.56%
ALTTALT3 10,683,000 286,575 | 20,324,620 | 46.03% | -13.76%
ALT24ALT3 715,000 446,871 15,749,670 | 15.8% | 11.84%
ALT THALT2HALTS 10,878,000 275,564 | 20,149,161 48.11% | -12.78%
[E 5-18]= [H 5-17]9 4012t 2 Mists SHI2 SMOIXI0 et 912t +
YRS M4FGs BES 2OFD AUCH 0ET of HYSsE SHH2Se @
2SS 2T ZIISXH S AISHIE 2015t UK, TERREH 22 oY
THIR0 ANSISS 2510 HMIIXZ HEE 2HS NAAT U &
5 ZWE 20FD AUCH [D7 53] [E 5-18]9 +HI S IR LICHH

2d0IcH. [0 53] [E 5-18]0IM = pY
ALT3, ALT1 + ALT2 + ALT3Sl 4082t =XRHIE=2 JI& Hd=F=2 =HUIE2Z0 I

20 &= S&H|20| 98Es &2=2)|& (Breakeven point)0l =XHotX &=
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21 glx JIE ALTT ALT? ALT3 ALTHALT2 | ALTHALT3 | ALT2HALTS | ALTHALT2HALT3
0 -] 10,163,000 195,000 520,000 | 10,358,000 | 10,683,000 715,000 10,878,000
1 526,421 | 10,519,269 709,379 958,917 | 10,703,251 | 10,967,097 | 1,158,007 11,151, 181
2 1,048,289 | 10,872,457 | 1,219,309 |  1,3%4,037 | 11,045,517 | 11,248,737 | 1,597,182 11,421,999
3 1,565,644 | 11,222,591 | 1,724,829 | 1,825,395 | 11,384,822 | 11,527,941 | 2,032,559 11,690,476
4 2,078,525 | 11,569,696 | 2,225,978 | 2,253,022 | 11,721,193 | 11,804,730 | 2,464,171 11,956,630
5 2,586,971 | 11,913,800 | 2,722,792 | 2,676,952 | 12,054,656 | 12,079,126 | 2,892,051 12,220,483
6 3,001,019 | 12,254,928 | 3,215,310 | 3,097,215 | 12,385,234 | 12,351,149 | 3,316,230 12,482,054
7 3,500,709 | 12,503,106 | 3,703,569 | 3,513,843 | 12,712,954 | 12,620,820 | 3,736,741 12,741,363
8 4,086,077 | 12,928,359 | 4,187,605 | 3,926,869 | 13,037,839 | 12,883,158 | 4,153,615 12,998,429
9 4,577,161 | 13,260,713 | 4,667,455 | 4,336,322 | 13,359,915 | 13,153,184 | 4,566,884 13,253,273
10 5,063,998 | 13,500,193 | 5,143,185 | 4,742,235 | 13,679,205 | 13,415,918 | 4,976,579 13,505,912
11 5,546,625 | 13,916,823 | 5,614,742 | 5,144,637 | 13,995,734 | 13,676,381 | 5,382,731 13,756,366
12 6,005,078 | 14,240,629 | 6,082,250 | 5,543,560 | 14,309,526 | 13,934,590 | 5,785,371 14,004,655
13 6,499,394 | 14,561,634 | 6,545,715 | 5,939,032 | 14,620,604 | 14,190,567 | 6,184,528 14,250,796
14 6,969,607 | 14,879,804 | 7,005,172 | 6,331,084 | 14,928,992 | 14,444,330 | 6,580,234 14,494,809
15 7,435,754 | 15,195,341 | 7,460,656 | 6,719,746 | 15,234,713 | 14,695,888 | 6,972,518 14,736,711
16 7,897,870 | 15,508,090 | 7,912,201 | 7,105,047 | 15,537,790 | 14,945,291 | 7,361,408 14,976,522
17 8,355,980 | 15,818,134 | 8,359,840 | 7,487,015 15,838,246 | 15,192,527 |  7,746,9% 15,214,258
18 8,810,147 | 16,125,497 | 8,803,608 | 7,865,680 | 16,136,104 | 15,437,625 | 8,129,130 15,449,939
19 9,260,377 | 16,430,202 | 9,243,539 | 8,241,071 | 16,431,386 | 15,680,604 | 8,508,019 15,683,581
! ! { { ! { ! ! !

40 17,865,568 | 22,053,990 | 17,651,880 | 15,415,864 | 22,075,070 | 20,324,619 | 15,749,669 20, 149, 160
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Foge
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ALT2=
ALT3=2

25,959,8352
30,466, 1072,
07,590,080210 HIE0| 25

ALT3

|,‘— dog

27,961,973,
ALT2 + ALT32 23,867,859&,

ALT1 + ALT2= 29,709,636& ,

+ ALT2 + ALT32
[E 5-19]2 tHotE EH2AUE

ALTAH

ro

S2 40U SYEICH HFGAS F2, IIE ASES
A2Es 2002 UEIGON, ATIZ 32,689,259,

ALT1+

Dt 20| ALT2 + ALT32 20.85% M5t ®2F B2ADbsst (UK HIBS 25.51%2
LIEFSXIEE HES UNSSS32 65322 N0 HZUKX LUCH ZH
Olo2 HIQHEIAE ALTT + ALT2 + ALT3S 8.50% M5t 2i2r ®2Ibset X
HIZ S 45.50%01Ct.
[2 5-19] C BTYUEY (o FR =4
RIS o' 2=
o= DIFTHIB(E) | CROLBIEE) | o ez | emuiE
JIE - 896,266 30, 154,253 - -
ALT1 9,750,000 681,817 32,689,255 |  23.93% -8.41%
ALT2 887,000 745,233 25,959,835 | 16.85% 13.91%
ALT3 520,000 815,650 27,961,973 8.9%% 7.27%
ALT1+ALT2 10,637,000 566,890 29,709,636 | 36.75% 1.47%
ALT14ALT3 10,270,000 600,283 30,466,107 | 33.02% -1.03%
ALT2+ALT3 1,407,000 667,598 23,867,859 | 25.51% 20.85%
ALT1HALT2H+ALT3 11,157,000 488,436 27,590,089 | 45.50% 8.50%
[Z 5-20]= [E 5-19]9] 4012t 2M5l= & U182 SWIIXION CHet 912t
SHYEZ AFSE BHZ POIFD UL 0EE Ol HYEs FHUIES2 1
2l 22YUES 9B RIS S AIQHIZ 20150 A0, 1EXISEH 212t o
HXHIS0 AZSSS MR510] HIUIIXR HEE IUS NFEAT S0 &
AEH ZDE 20D UCH [OE 54]E [E 520]9 +X3%2 JEE Let
W 200ICH [ 5-41% [E 5-20]01M = 4 AS0l, ALTI, ALTT + ALT3S! 40\
2 SREI82 JIE AS2O SRUSL0H I)| 20 & FXHUIS0 AW s
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[H 5-20] C B3 et

=& @M JtXBlE

i A= & ALT1 ALT2 ALT3 ALT1HALT2 ALTTHALT3 ALT2HALT3 | ALTTHALT24ALT3
0 - 9,750,000 887,000 520,000 10,637,000 10,270,000 1,407,000 11,157,000
1 888,515 10,425,920 1,625,788 1,328,596 11,198,988 10,865,092 2,068,824 11,641,212
2 1,769,346 11,095,995 2,358,186 2,130,199 11,756,116 11,455,037 2,724,925 12,121,236
3 2,642,560 11,760,275 3,084,251 2,924,870 12,308,425 12,039,880 3,375,351 12,597,109
4 3,508,222 12,418,811 3,804,037 3,712,668 12,855,959 12,619,666 4,020, 153 13,068,867
5 4,366,398 13,071,651 4,517,598 4,493,654 13,398,757 13,194,438 4,659,378 13,536,545
6 5,217,152 13,718,846 5,224,988 5,267,885 13,936,861 13,764,239 5,293,076 14,000, 178
7 6,060,548 14,360,443 5,926,260 6,035,421 14,470,311 14,329,112 5,921,293 14,459,802
8 6,896,651 14,996,492 6,621,468 6,796,319 14,999, 148 14,889,100 6,544,077 14,915,451
9 7,725,524 15,627,040 7,310,664 7,550,637 15,523,412 15,444,245 7,161,475 15,367,160
10 8,547,228 16,252,136 7,993,899 8,208,432 16,043,142 15,994,590 7,773,534 15,814,962
! ! { ! ! ! ! { !

31 24,252,360 28,199,506 21,052,495 22,590,937 25,976,675 26,513,256 19,471,744 24,373,749
32 24,931,139 28,715,874 21,616,890 23,208,662 26,406,004 26,967,875 19,977,342 24,743,661
33 25,604,047 29,227,776 22,176,403 23,821,045 26,831,620 27,418,562 20,478,569 25,110,375
34 26,271,137 29,735,251 22,731,079 24,428,131 27,253,556 27,865,352 20,975,460 25,473,917
35 26,932,457 30,238,337 23,280,957 25,029,968 27,671,842 28,308,277 21,468,055 25,834,315
36 27,588,058 30,737,073 23,826,080 25,626,599 28,086,511 28,747,372 21,956,389 26,191,596
37 28,237,989 31,231,495 24,366,488 26,218,071 28,497,594 29,182,670 22,440,500 26,545,787
38 28,882,299 31,721,642 24,902,224 26,804,428 28,905,122 29,614,204 22,920,425 26,896,916
39 29,521,038 32,207,549 25,433,326 27,385,714 29,309,126 30,042,005 23,396,199 27,245,007
40 30, 154,253 32,689,255 25,959,835 27,961,973 29,709,636 30,466,107 23,867,859 27,590,089
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