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SUMMARY

[. Title

: Low CO2 Construction Materials Plan

[I. Purpose and necessity of the plan

1. Purpose

[1 To suggest "Low CO; construction material technology development
strategy program" which allows reduction of energy consumption and
environmental load as a fundamental technology which can support

progress of construction industry and improvement of competitiveness.

® Technology development strategy planing which contributes to achieving
the national carbon reducing policy goal.

¥ Aims to reduce 30% compared to BAU by 2020, 3196 aims to reduce 31% in the

construction area (Ministry of land, transportation & marine)

e Total COz reduction program plan including production, use and

management technologies of construction materials.

2. Necessity

[] Lack of CO; management and reduction measures for construction

materials which are the causes of mass emission of CO,

® Needs to present effective CO. reducing technologies and strategies that

correspond to the national greenhouse gas reduction goal.

[ Faced with the limited level of globalization with national construction
materials

® While achieved the reputation of the world’'s best construction technologies, that

of construction materials is nonexistent. Korea is in need of future-oriented

construction materials.

— XVill —



[] Weak connection of construction materials - construction industry
supply chain
® Improvement needed for dynamic construction industry through connection and

mixing construction materials, site and other industries.

[II. Range and contents of the plan
1. Plan range and promotion methods

[ ] Definition of Low CO,; Construction Material

® Refers to reduction of CO; as a fundamental and can reduce energy
consumption and environmental impact and economical production of
construction materials obtained, processing, recycling and related technology
(Ministry of land, transportation & marine, R&D strategy, 2010)

[] Plan promotion procedures and methods

(1) Stage 1 : Technology development strategy development
® Trend survey (Technology forecast) : Technology and market trend analysis
® Environment analysis (Technology demand) : Policy and economical
environment analysis / technology (patent and thesis) environment analysis
SWOT Analysis

Policy and technology development trend establishment

- Draw a keyword / establish technology and market goal

- Analysis 5 Forces / Develop an Issue Tree

Establish vision and objective
- Derive candidate project (create a technology tree) / establish the main
promotion area

® TRM create and propose

(2) Stage 2 : Draw order of priority in research development project

® Drawing order of priority using QFD(Quality Function Deployment)
- Market needs analysis and evaluation / candidate project and objective
establishment

- Correlation analysis of needs and candidate projects

- Candidate project technology evaluation, objective re—establishment (the best

— XIX —



technology possessing country, alternative technology)
- Draw order of priority for candidate projects

- Review correlation and redundancy (draw final order of priority)

® Develop final research and development candidate project cards
(3) Stage 3 : Research and development planning for each project

@D Research and development planning for each project

® Research objective and contents establishment

® Promotion plan establishment (implementation method for each stage, connection

plans with existing technologies)

® Product use and commercialization method establishment

® Work force plan and estimated budget calculation
@ Preliminary validity review

e Validity in the policy aspect/ technical validity / economical validity analysis
@ RFP preparation and evaluation standard establishment

® RFP, evaluation standard establishment / final report development
2. Plan contents and results

[] Vision

® Sustainable Green Construction Realization Based on Low CO2
Construction Material

] Mission

® Hub Technology Offer and Support for Sustainable Green Construction Sucess

[] Objective

® CO2 Reducing Technology Innovation in Construction Material Industry

— XX —



[] Promotional Strategies

< Q O Q0 = ~+ O

CO2 Emission
Reduction
(Production)

Effective realization of CO» emission reduction (BAU

—30%, 2020)

— Alternative technology provided to mass CO»
emitting construction materials

— CO> Reduction - production and materials
technology provide

Securement of CO» use - treatment and the world's

no. 1 generic technology

CO2 Use — Secure generic technology of use - treatment of
- Treatment industrial by—product, construction waste
(Treatment) technology
— Provide CO2 negative materials development
and utilization technology
Use of low energy high performance construction
Low Energy materials
High — High performance insulation materials - system
Performance development and supply.

(Efficiency)

— Next generation energy consumption reducing
system development - supply

CO: Integrated
Management
(Management)

Construction materials integrated CO2, management
and policy groundwork establishment
— Construction materials CO: evaluation and LCI
DB establishment
— Low CO: construction materials application
expansion and management support

Environmental
Load Reducing
Raw Materials
and Materials
(Environment)

Sustainable materials production and blended
technology realization
— Sustainable materials and manufacturing
technology
— Cutting edge blended construction materials
technology development
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[] Top 5 priority promotion areas : the range and contents

Priority Promotion Areas

Range and Contents

Low CO> Emission
Technology
(Production)

Technology applied to mass CO2 emitting
construction materials (cement, steel and
generation) to diminishes the sources of CO:
emission and energy consumption based on

CO2 Use - Treatment
Technology
(Treatment)

materials technology and manufacturing
technology.
Technology that includes storage and

modification of CO2 to be used as construction
materials through CO2 reaction. Applied to
industry by—product (slag and fly ash) and
construction waste (aggregate concrete).

Low Energy High
Performance Construction
Materials Technology
(Efficiency)

Energy and resources consumption reducing
construction materials technology performed
through high insulation and high durability
performance realization from the perspective of
CO2 reduction as a response to the high rise
and large scale trend in civil and architectural
buildings.

Construction Materials CO2
Integrated Management and
Policy
(Management)

Life cycle COy integrated management
technology including the phases of application,
design, management position through
manufacture, construction, application and
disposal in the construction raw materials and
materials industry.

Sustainable Raw Materials
and Materials Technology
(Environment)

Environment load reducing and sustainable
materials manufacture and application technology
in the sense of extensive concept applying
environmental load reducing materials,
manufacture and blending technologies.

— Xxil —



[] Estimated future prospect as a result of technology development

To-Be

s Mass CO, emission of cement and steel industry = (0, emission reduction and resources use
for production of construction materials
such as cement. steel and generation.

= Absence of G0, treatment and use = Materials modification and construction materigls
application value acquisition through use
and process of C0,

« High strength, high performance » Energy reducing and efficiency base construction
and high durability construction materials materials settiement

« LCI DB certification of individual construction I « Possibility of low CO, construction materials LCI DB
materials and Integrated management

« Sustainable construction materials technology = low C0, sustainable technologies settisment
with ambiguous concepts

HOUL WAl P

=
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[ Planning subject projects per each priority promotion area

Priority Promotion Areas

Planning subject project classification

Low CO2 Emission
Technology
(Production)

Technology development for commercialization of

level 80MPa, high performance concrete using
cement use reducing bonding materials
Energy saving amorphous steel technology

development

Low CO. concrete development using non—sintered
bonding materials

Sustainable functional concrete type architectural
interior and exterior materials and construction
technology developed based on non—cure process

Aggregate concrete and ash modification process
and materials application technology development

using COo.
— Carbon negative cement concrete technology

CO2 Use - Treatment development.
Technology - CO» using high performance insulator
(Treatment) manufacturing technology development for foaming

agent gas.

— CO2 mass immobilization and application
technology development through ready mixed
concrete sledge carbonization.

— 30% heat loss index reducing EEH(Energy

Low Energy High
Performance Construction
Materials Technology
(Efficiency)

Efficience Housing) system development.

Low carbon high insulation envelop modularize
system development using ultra—light PC complex
panel.

Multi—residential air conditioning and heating
energy reducing construction materials development
using phase change materials.

Smart glazing technology development with heat
cut off rate of 50% and more.

Construction Materials CO2
Integrated Management and
Policy
(Management)

— Hard, light weight and fire resistant hybrid
insulation wall system development.
— LCI DB establishment and carbon Ilabeling

systemization in construction materials area.
Construction materials LCCO2 evaluation technology

and carbon emission reducing management
technology development.
Low carbon construction materials application

guideline and specification development.

Sustainable Raw Materials
and Materials Technology
(Environment)

Sustainable concrete coating method development
using micro—organism.

Smart concrete development using IT technology

blending.
High corrosion resistance marine environment
concrete development using oil industry

by—product SPC(Sulfur—Polymer Cement).

Proposal of 5 Priority
Promotion Areas

20 Candidate projects pool proposal
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IV. Research development project promotion system

proposal

® 2 Research groups and 2 general projects proposal

1. Research Groups

A. 1st Priority - “Low CO; Construction Materials Technology

Development" Research Group

Research Group

Detailed Project

Common Projects

(Objective) (Objective)
Technology development for
CO. Emission Reducing commercializing level . 80MPa, high
Construction Materials performance goncrete using low cement
Technology (2 Projects) bonding materials
ConIEstrgct!on ga;e”a,B CO: LTechnoIogy development of low energy
mission Reduction amorphous steel application
—— Technology development of aggregate
concrete and ash modification, materials
application using CO3
Low CO2 CO2 Use - Treatment
Construction Construction Materials Technology  development of  carbon
Materials Technology (3 Projects) negative concrete
Technology

Development
Research Group

Secure the World's No. 1
Generic Technology

Construction Raw
Materials
- Materials
Industry CO2
Reduction

— CO2 Reducing
Rate :
8,000,000
t—COa/yr

CO2 Application of foaming agent gas
and technology development of high
performance insulator manufacture

Energy Reducing High
Performance Construction
Materials Technology
(2 Projects)

30% heat loss reducing EEH(Energy
Efficience Housing) system development

Facility Heat Loss Index
Reduction by 30%

Low carbon high insulation envelop
modularize system development using
ultra—light PC complex panel.

Construction materials LCCO2 evaluation
technology and CO; emission reducing
management technology development

CO:2 Integrated Management
Policy (3 Projects)

Low CO, Construction
Materials Application
Establishment

- XXV —

LCI DB establishment and carbon labeling
systemization in construction materials
area.

Low carbon construction materials
application guideline and specification
development.




B. 2nd Priority - “Environmental Load Reducing Blended Construction

Materials Development" Research Group

Research Group Detailed Project

(Objective) (Objective) Common Projects

CO2 mass immobilization and
application technology development
using carbonization of ready mix
sludge water

Sustainable Materials and

Process Technology

’ Low CO2 concrete development using
(3 Projects)

non—sintering bonding materials

Sustainable construction

materials manufacturing

. Sustainable functional concrete and
technology establishment

application technology development

Environmental
Load Reducing

Blended for interior and exterior using
Construction non—cure process.
Materials

Development
Research Group

Multi—residential (apartment) air
conditioning and heating energy

Low CO2 | reducing construction materials
Realization High Performance development using phase change
based on Insulating Materials - materials.
Sustainable I System Technology
Materials (3 Projects) Development of smart glazing with
Manufacturing . over 50% of heat cut—off rate.
Technology High performance
insulation materials - - ; ;
- system commercialization Hard, light weight and fire resistant
L__| hybrid insulation wall system

development.

Time limiting Bio Composite and
Cutting Edge Blended smart concrete producing technology
Construction Materials development.

Technology (2 Projects)

Development of cutting

edge construction materials

T technology incorporated smart
by blended technology

L_| concrete manufacturing technology.

— XXVl —



2. General projects

A. 1st Priority - High corrosion resistance marine environment
concrete development using oil industry by-product,
SPC(Sulfur-Polymer Cement)

General Project Common Project

Sulfur concrete bonding material
development

High corrosion resistance marine

environment concrete

, b Sulfur concrete manufacturing technology
development using oil industry

development

by—product, SPC(Sulfur—Polymer

Cement)
Corrosion resistant marine | Secondary sulfur concrete product
environment concrete development

commercialization using oil
industry by—product, SPC

High performance sulfur concrete
applicability evaluation

B. 2nd Priority - Sustainable concrete coating method development

using micro-organism.

General Project Common Project

Sustainable construction material and
structure application technology
development

Sustainable concrete coating

method development using

micro—organism. Selection of effective microorganism and

environmental effectiveness evaluation

Microorganism using biofilm

manufacture and sustainable

construction materials
development using concrete

: Biofilm creation and settlement technology
coating technology

L development using microorganism

— XXVil —



IV. Primary contents and Expected effects

1. “Low CO; Construction Materials Technology Development Research

Group" Project

Expected Effects

Type Project Name Primary Contents Final Achievements (Use)
o0 CO2 Emission
reducing technology
. Low CO o Development of © COz :
Dll’ic;fed Construction core CO» reducing Use - treatment Con;tlructlon ralw
Materials technologies in technology ,materlas’ materials
Research Technolo y - industry CO2
G ay construction O Facility energy Ay 0
roup . . 3 reduction: Approx.
Direct Development materials - materials reducing technology 8 mil t—COu/yr
Research i
industry o CO» Integrated
management
technology
Technology applied
to mass CO, O Low cement using
CO2 Emission emitting cement high performance ,
Reducin concrete Effective CO2
Detailed g and steel to emission reducing
) Construction develop possible technology.
Project 1 . o technology supply
Materials CO, emission o Amorphous steel and use
Technology manufacturing and manufacture and '
alternative materials use technology.
use technology.
O Aggregate concrete
Technology and ash CO:
CO» Use development of reactlign ?ﬂd CO2 use .of
. other substance modification construction
, Treatment . ) . )
Detailed . conversion and materials using materials, supply
. Construction ,
Project 2 Materials material technology and use of
Technology modif!cation due to | o CO» Negative established generic
effective use of cement technology.
CO2 manufacturing
technology
Energy Integrlated ener_gy
Reducing reducing materials o EEH System
. High and system technology Energy technology
Detailed Porf technology o , supply that allows
Proiect 3 errormance o High insulation o i
rojec . development for i 30% of facility heat
Construction . - multi—PC ;
Materials reduction of facility loss index.
heat loss index by technology
Technology
30%.
CO» (I;l/fjluceﬁicc:i CO- o Construction
Integrated nana emént and materials CO» Management and
Detailed | Management olic gtechnolo evaluation, emission supply of CO»
Project 4 Policy of zevelij ent fogrjy reducing usage foundation
Construction ; P " management policy of construction.
Materials construction DB.

materials.
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2. “Environmental Load Reducing Blended Construction Materials

Development" Research Group Projects

Expected Effects

Type Project Name Primary Contents Final Achievements (Use)
O Construction
Environmental materials
. . CO. Reducing raw
Directed Load manufacturing o Concrete using matzerials andg
oy Reducing development of non—sintered materials
Blended i i ial
Research : CO; rgducmg raw bonding materials manufacture and
S Construction materials and and non—cure -
Direct Materials materials and interior and exterior supply and <
Development | material cutting materials. . ”cyation
Research edge blending PP '
technology.
o Use of non—cure
concrete with Concrete using
non—sintered non—sintered
bonding materials bonding materials .
Sustainable for interior and Non— interi Co? Beldu0|ndg
Detailed | Materials and exterior materials. on curg interior materials an
Project 1 Process COs» reducing and gxteﬂor process technology
Technologies manufacturing materials. sup;li?ly qnd
technologies of Secondary products application.
ready mixed of ready mixed
concrete sludge concretes.
water carbonization.
High ‘ . Smart glazing with High performance
Performance | Insulation lmatenals over 50% of heat insulation materials
Detailed Insulating 3nd lmatenalts , cut—off rate. and materials
Project 2 | Materials - Sy development using Hybrid insulator. production
stem insulator, glazing ) . technol |
and PCM. Insulating paint and echnology supply
Technology system. and application.
Time limiting High performance
Cutting Edge | © Time limiting Bio bio—degradable Bio cutting edge
Blended Composite and Composite blending
Detailed .
ool Construction smart goncrete IT technology technology
roject 3 Materials producing incorporated smart construction
technology concrete materials

Technology

development.

manufacturing
technology.

technology supply
and application.
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3. General Projects

Expected Effects

Type Project Name Primary Contents Final Achievements (Use)
O Sulfur concrete
bonding material
High development O Sulfur concrete
corrosion factory
resistance O Sulfur concrete manufacture/produc
marlne manufacturing tion technology o Manufacture
environment technology technolo SUoD
General concrete development O Sulfur concrete and 9y supply
) and use of
Project development secondary product
; . . concrete for
1 using oil O Sulfur concrete production and :
. L exclusive use of
industry secondary products application . )
marine environment
by—product, development technology
SPC(Sulfur— considering marine
Polymer o High functional environment.
Cement) sulfur concrete (prototype)
applicability
evaluation
O Sustainable
construction
material and
structure application
technology
development
Sustainable
concrete O Selection of O Microorganism
General coating effective © Bio—coating using concrete
Project method microorganism and technology using green technology
2 development environmental microorganism supply and
using micro— effectiveness application
organism. evaluation

O Biofilm creation and
settlement
technology
development using
microorganism
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2. “g2AAE AHAAR Tlefd @72 AA JIdEH

R F

BAXNZY dEN R
Jlsy AT

CO: HiEX &Y
=]
® 7led JlH&ad
- MRME(EH, oA S)2 Jed 28U =2t
ABIE Mzd ZE8ME | @ 83F J|ti&xt
1-1 | 0| &% 80MPad 1ds 71E ZIEE OiH] NHE ASY UWENHs S
(83) | Z32E 483 J|& CO, & oA H&
N
® 3ANH J|H=x
- EFAXZY : 2659 t-CO/Hd, Ol X 7,800 TOE
2z, 43|41 8108+ £ M (20258 7|F)
@ 71ed ZI &t
- OHXIMAHE steelel LFIIIIX| AX{3(steel fiber)
lNese
@ &84 J|Hax
1-2 | olux MzE HFEE — CO, 20% X2, 380,000 t—CO/H
(E3) steel &7 HY « =W AIZ 10%0 XS5t md 30kg AHEAl &E
Z2¥ © 380,000 t—CO,/H
® BHH, M3 Jtj =1t
— J|EOiH] ®Tbe| ofUXAZY HIFYA steel MEHGS
2 oLX o CO. ABHIS BY
CO. &8 - X2
M| 5 THA
2N 23k HENE J7|&
® 7led JlHad
- =2EM pH M & EXetds MEls 25 7S
- oi+2 S5 SEYA A HFEHE T 2EI|sEE
® FHH Tz
- =3A ' =t FUAIZS 5% HRAl F 20049 &
N &7 7|tk
- — AMME KMAFOM 0.1% HEA 44592/H0| A
CO.E & =&=H A XNE s
2-1 RS % MBI AMX AZAR 44.5F F2E 0|
(E&) | HEXE - 2 HEIIZ | — weoj4l & ojElul B oy 3400121{3802HE/d
e (242 X 30,0008/ (X2/HIS) X 30% (A0l 4

£ &0 ost 2xtmlal Mz=1}

(1,280,000 t—CO,/H)

- CO, MZE £83% 1,230,000 t—COy/t, H{Eof
4] 50,000 t—COy/d

HZh AR 41002HE/E 0.1

t~CO,/E = 4,100,000 t—CO,/2 HBS 30%
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T= 4R H 7| ch & 1
* HEEOH 4 HAZF 2hd 2 3802HE/A + 0.05 t—COy/
£ = 190,000 t—COy/H2 HF=E 30%
® 7|3 J|thax
- AMAX Jle 22 Qs F&HU| e A B
- LRIIIA SEME Il ==
@ 843 Jlti&ax
— HZF 1,350,000 t—COx/d XMZ(HZFE AHE MMk
oo Carbon Negative 3% 7Hd)
Gs) | AHE E38= 0
o TH et ® EHH Jiciax
— 2,7009 % (Jiketz = 54 J|1FE)
« Carbon Negative A/HIE AZEE(FU AHE AH
o 5% &, 1,50043)
- Carbon Negative ZIZE AZAE(ZY Z3IE
289 30% &, 1,2009¢)
- e FEY AHME AY XE
® 71&d 7l
— CHEMERA B EETie X 2
@ 8435 Jltjax
5.3 LI JtA9 CO; — ZF 2840 1—CO/H MZ
(Z=) =8 1ds HEA s HCFCEAIBAE 6ME ZIEAI(2010H)
e AT E e
® AN Zlch&x
- 1,050 /4 (eetg £ 54 J1E)
o ET SUETMX BEALUEMNE 100% CHA|
— ZEAHON NS HUEAEZ0| Plant 7|8 +&.
3| 5 | OLEX] N&Y 14s
T HMME J|&
® 7led Jldigxt
- J|& Y2t 240 45t DAZBHEA S Tl |
g nEE8AME EEst IHEME J|&9 MAAE
ME Jioh
- AF29 UoF =E NNz o|8e AL ASFE29
S 288 3t7l& 9n|
oq | EEURE 30% xTY
(Z=) EEH(Energy Efficience | @ &&% 7|ti&a}
°° Housing) AIAR 7{gt - DM SEM0 WoE 2 ZTA0 os wdEs A
EEMES 25N A X5t W FAHIZHS BE M
® AN Zlch&x
— Wtk o X EZo| mE AtS 9 o X H|EX-Z
— H&AX e 30% EZ (CO, wMaF 740,000 t—COp/H
X&)
® 7|3 Jltiax
272 pC BamUS - PCiQP__T’;O% CHER) AX S AlAH JjeE St 2F
52 | ®me® Baxzy s e -
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TE oL 7|t =2t
® 22 sl
- RMEA mMAE Ol 7302 AEY 7Y AW
- 54 J0EEM
« OlHXE &2 150,000 toe/H
© o 1,0409 W
+ COx M&Z2 330,000 tCO2/H
AN 2T dEM =9 CO,
sema @ Y
© 2 sl
41 A-EM =2l LCCO2 - Hd AME ALE SOAM ZHH ojerts MEs
(Z=) ovle & BHaHE = Jefst MEEA 23t
°° N 227l TN - dd =2ofe AME di ALE o #Ed
2aug 24
® 718 JI =t
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DJIZ 1000 m [2F 302.5%]
ALy 5
umyez |20
o5 m 250 ka/h/m*, 1TKW/hQl £t ZZ2|=860kd/h
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s X EUEUE 10%=Z SHH
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SF. HTINLIA 20 A

3] “E) 2 5 3| Z=sNak »
18, (99 1) “B2AZY AAAE 7|<id 94797 L8494
CLI-E)
5 1AE = 2AIH = KPS i AXRPA = SAtEE A
243 -
TE | ome | own | omR | wz | ome | wn | ome | Wy | ®e | Wy | me | wn
EFAR ZHS HA Iy ot
q;;fgaé""ﬂ e T | 1,230,000) 370,000/ 3,380,000 | 1,060,000 | 3,500,000 | 1,100,000 3,080,000| 960,000 | 1,710,000 560,000| 12,900,000 | 4,050,000
[ — o=
AREr 2h2|H| 50,000 0| 150,000 0| 150,000 0| 150,000 0| 150,000 0| 650,000 0
CO: HHEXAUY HHME J|& 1M | 230,000] 100,000 700,000| 350,000 720,000| 360,000 710,000| 350,000 540,000| 270,000 2,900,000 1,430,000
AME HM2E ZENE o8
80MPaZ 145 232/E M85 | 1-1 | 120,000] 50,000| 370,000{ 190,000 380,000/ 190,000| 380,000| 190,000 250,000 130,000/ 1,500,000| 750,000
s N
OlAX M&™ HIZE steel
22 oo 1-2 | 110,000| 50,000| 330,000{ 160,000 340,000/ 170,000| 330,000| 160,000/ 290,000| 140,000 1,400,000| 680,000
CO. B8 - M2l HMME J|& oM % | 330,000( 120,000 960,000| 310,000 940,000| 280,000 670,000 170,000| 350,000 90,000| 3,250,000 970,000
CO.E &8¢t wet=x ¥ o2 _
BT axl Sl oy 2-1 | 130,000{ 40,000 340,000| 90,000 360,000/ 90,000 420,000| 100,000/ 350,000 90| 1,600,000| 410,000
ve AME =32|E
glaébc;;ﬁega“ve IME 2382 | 5 5 | q00,000] 30,000 370,000] 90,000 380,000 100,000| 250,000 70,000 0 0| 1,100,000| 290,000
=
LEA 7142 COr &8 1ds
Srein| AT 2-3 | 100,000| 50,000 250,000| 130,000 200,000/ 90,000 0 0 0 0|  550,000| 270,000
LA RZE DMs AL
j:;'ﬁ Sels a2 3M5 | 300,000{ 150,000 780,000| 400,000| 890,000| 460,000| 830,000| 440,000| 400,000| 200,000| 3,200,000 1,650,000
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1RHE = 2AtA = 3RtE 4XPE £ S5RtHE T A
IhA|
S| bS] =
T S ozt SES gzt & gzt SET ozt SET gzt PSS ozt
GEAXS 30% MAUH
EEH(Energy Efficience Housing) 3-1 180,000 90,000| 500,000 250,000 520,000 260,000| 500,000 250,000| 400,000| 200,000| 2,100,000 1,050,000
NES-="RV/ T,
Z4Y PC SEdsS 285t
EAXMZE 1 9m ZES) 3-2 120,000 60,000| 280,000| 150,000 370,000| 200,000| 330,000| 190,000 0 0| 1,100,000| 600,000
NES-="Iv/ L
AMEME9 CO, SEHatal U M= 44 5 320,000 0| 790,000 0| 800,000 0| 720,000 0| 270,000 0| 2,900,000 0
HMM 29 LCCO, BIHI|& U B
SAHlE Rz Bav= e 4—1 100,000 0| 200,000 0| 200,000 0| 200,000 0 0 0 700,000 0
HAM XA 20F LCI DB 75 &
Saaiual Al Ag s} 4-2 120,000 0| 400,000 0| 410,000 0| 400,000 0| 270,000 0| 1,600,000 0
BANZY ZHENE 28 Ji0|=E
o AlSA The 4-3 100,000 0| 190,000 0| 190,000 0| 120,000 0 0 0 600,000 0
At S 1,600,000 4,440,000 4,600,000 4,040,000 2,270,000 16,950,000
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24, (@72 2) “@HR3 AR §F 2R WL 7L 28494

(B9 : HE)
a1 A 1AHE = 2AtHE 3AtEH & 4RHE & SR = A
LA
- TE | oz | wy | mR | Wy | R | wy | e | Wy | 3R | wy | R | Wy
sSAES M 88 AHAMX Lt
;Q_HSEOLJEI%I 88 ddA= E:r;'é[- 2,580,000 1,080,000 | 4,350,000 1,750,000 | 5,110,000 | 2,010,000 | 3,880,000 | 1,510,000 | 1,580,000 | 720,000 | 17,500,000 | 7,070,000
— — o

ATLEr 22| 50,000 0,000 150,000 0,000 150,000 0,000 150,000 0 150,000 0 650,000 0
Hed 2ax ¥ 38I|= 1M % | 1,030,000 520,000 | 1,720,000 840,000 | 1,730,000 870,000 | 1,380,000 690,000 | 1,040,000 520,000 | 6,900,000 | 3,440,000
HAY ZEXE BES CO, MUY
38| E o 1-1 340,000 180,000 570,000 280,000 580,000 290,000 460,000 230,000 350,000 180,000| 2,300,000 1,160,000
Sop IOl ol MEY Jl5H
ZIAZEA HF WAFE L 1-2 360,000 180,000 600,000 290,000 600,000 300,000 480,000 240,000 360,000 180,000| 2,400,000 1,190,000
ANS7le e

ar 1-3 330,000 160,000| 550,000| 270,000 550,000 280,000| 440,000 220,000 330,000|{ 160,000| 2,200,000 1,090,000

=

Ol XM AR - A" J)s 2M £ | 1,030,000 430,000| 1,710,000 | 710,000 | 2,140,000 | 860,000 | 1,580,000 | 630,000| 390,000 200,000| 6,850,000 | 2,830,000

2—1 380,000 100,000 620,000 160,000 870,000 220,000| 630,000 160,000 0 0| 2,500,000 640,000

2-2 260,000 130,000| 440,000| 220,000 620,000 310,000| 430,000 210,000 0 0| 1,750,000| 870,000

deh g X M2 AR 2-3 390,000 200,000| 650,000| 330,000f 650,000 330,000| 520,000 260,000 390,000| 200,000| 2,600,000| 1,320,000

HH - 88 AdEME 7= 3N & 470,000 130,000 770,000 200,000 | 1,090,000 280,000 770,000 190,000 0 0 3,100,000 800,000
AZERiE M 234 Bio
) Y ' 3—-1 300,000 80,000 500,000 130,000 700,000 180,000 500,000 120,000 0 0 2,000,000 510,000

Composite 7|70

Jl&s 888 5%t 238 E
|7-||_—|u||-§ sE= © Smart 23E| 3-2 170,000 50,000 270,000 70,000 390,000 100,000 270,000 70,000 0 0 1,100,000 290,000

=

AR B 3,660,000 6,100,000 7,120,000 5,390,000 2,300,000 24,570,000
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¥ — =) L= ) _ 3E = S = oL =
HkztA 1-A A FAHE SPC(E-EFEw AWE)E 83 2UAA Y37 Z38E
| 2+
(T2l @ HJ)
1AHE = 2AtA = 3R = A
24H H
5 gzt 5 i, & ozt 5 gzt
SPC(E-Z2lH AHE)
Sorsls mas|e Jw 525,000 240,000 945,000 450,000 630,000 330,000 2100,000 1,020,000
R 175,000 280,000 315,000 150,000 210,000 110,000 700,000 340,000
T 9 oRtHE N 175,000 280,000 315,000 150,000 210,000 110,000 700,000 340,000
Z32E H8Y Z 175,000 280,000 315,000 150,000 210,000 110,000 700,000 340,000
R BHA| 765,000 1,395,000 960,000 3,120,000
= — o 3 5 2 3 =)
A 2-u|WES 83 A7 ZaE IHIH WL 2844
(2 - ©¥)
1AHA = 2AtA = RPNIE A
DS (R
48 iy & i, g5 iy S i,
xlst7d @ 32
dzd 2389 630,000 180,000 1,120,000 270,000 750,000 210,000 2,500,000 660,000
U IxE A 210,000 60,000 370,000 90,000 250,000 70,000 830,000 220,000
§ 9 SAYE 210,000 60,000 380,000 90,000 250,000 70,000 840,000 220,000
5t Bilfilm A4 210,000 60,000 370,000 90,000 250,000 70,000 830,000 220,000
AR A 810,000 1,390,000 960,000 3,160,000
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