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Real-Time

Real-Time

. Resources ; .
Technical : Plan Detailed Status Qperational
Cient Technical Plan. Conr || Updates WorkPlas | | Techrical  Status Comol
Customer Approach Target Cost Command *Schedule  +Systermns Instructions
NeedsiWants | ooy bidaet & Schedule Control «Cost Processes

& Schedule

Design

What If?

Business

Case Scientific Equipment, «Capacity Mgmt.
(Financial/ Data Labor, Tools, «Upgrades, renovations
Strategic) Fabricated «Conversions

Schedule Info

Drawings
Instructions

Instructions

Materials,

Products, etc.

Jdssues

“Infrastructure

Electronic
As-Builts

Facility Sim
Model wf
Praocesses,
Materials, etc

Decision/Design Support

D&D, Recycle, eic.

Supplier Designs/Capabilities/Products & Services————————————
—— Feedback of O&M Knowledge & Experience

1% 3-8. FIATECHS! v|H

FIATECH®] E % (Goals)Z& thg <X 3-9>9} 2t

E 3-9> FIATECH Al 9

O =Z2AE A A5l 2H e FAFAE Alolol AREF] X540 T
@ B@He AazedEs 95 ERAARS ARy 98 durlee) 5F
» Computer-aided design(CAD) and engineering(CAE)
» Advanced commumications
= Field sensing and tracking
= Modulazation
= Pre-construction
= Field automation
= Construction automation
@ A = %*}71{@ 30%~40% 714
@ EANE L AAFE A
® Az} AERE Fole) A& A B 54
© Z2AE Farl w2 FRE 3R AFED, FA18Y,
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FIATECH #HAAAlGollA

A mewlo=zmx “The Capital Projects

Technology Roadmap"e] 1t}

I 3-10> The Capital Projects Technology Roadmap 2 +4

Capital Projects
Technology Roadmap
Element

Focus Areas

1. Scenario-based

Project Planning

E1-FAL: Work Process Mapping

E1-FA2: Industry Tool Survey

E1-FA3: Reference Data Requirements

E1-FA4: Functional Requirements

E1-FA5: Data Model Requirements

E1-FA6: Design & Develop Next Generation Tools and Database

2. Automated Design

E2-FA1l: Metrics for proof of concept and demonstration of capabilities

E2-FA2: Design Viewing

E2-FA3: Integrated and Interoperable Design Systems

E2-FA4: Intelligent Design Systems

E2-FA5: Create and maintain a design automation information clearinghouse

3. Integrated,
Automated

Procurement and

E3-FAl: Integration of Engineering & Project Controls with Procurement

E3-FA2: Supply Chain Information Access

E3-FA3: Integration of Procurement with Intelligent Job Site

SuPply Network E3-FA4: Evaluation of Supply Chain Structures

4. Intelligent & E4-FAl: Standards and Practices

Automated E4-FA2: Field Information Systems
E4-FA3: Positioning and Tracking

Construction Job Site F4-FA4: Construction Equipment and Technologies
E5-FAL: Facility Condition Assessment

5. Intelligent E5-FA2: Facility Performance
E5-FA3: Information Exchange

Self-maintaining and

Repairing Operational

E5-FA4: Intelligent Materials

E5-FA5: Catastrophic Event Mitigation and Recovery Technologies
Facility E5-FA6:  Automated/Integrated Decommissioning and Demolition (D&D)
Techniques and Technologies
E6-FAL: Intelligent Project Management System
. . E6-FA2: Streamlined, Knowledge-Driven Approval Processes
6. Real-time Project E6-FA3: Optimized Consh‘uctiogn Sequence and Schedule
and Facility E6-FA4: Real-Time, Model Based Project and Facilities Control
Management E6-FA5: Automated, Distributed Change Management
C . E6-FA6: Automated Quality Assurance and Quality Control
Coordination & Control E6-FA7: Integrated Stakeholder Business Systems
E6-FA8: Verification of Financial Performance
7. New Materials, E7-FA1: Establish and Maintain the New Materials and Methods

Methods, Products

and Equipment

Coordination Role

E7-FA2: Establish and Maintain a Knowledge Base of New Materials and
Methods

8. Technology- &
Knowledge-
enabled Workforce

E8-FAL: Intelligent Maintenance Repository and Agents

E8-FA 2: Technology Training Tools

E8-FA 3: Professional Development Technologies

9. Lifecycle Data
Management &

Information Integration

E9-FAl: Requirements and Feasibility

E9-FA2: Technical Framework for Lifecycle
Information Integration and Interoperability

Data Management and

E9-FA3: Shared or Common Knowledge-bases

E9-FA4: Asset Lifecycle Information System (ALIS) Deployment
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be # g =7t v JAFAY Aol MEozREH
A A X YA 19984 Rethinking Construction &
Al 10% Az 371 10% @5, ALk

&
o 23 127 AEE EFE AANEY, 4AHgd 3FY =9

o oX,

=% 294 B

742} h4H] (Capital Cost) ~10% (A7)
7] (Construction Time) -10% (=)

o &% (Predictability) +20% (¥4)

3}A} (Defects) -20% (3+A)

QFAHALIL (Accidents) -20% (F4A)
A2 (Productivity) +10% (FA)

W& @ o]& (Turnover & Profits) +10% (&tH)

& AR dFEa 2@ AL A 9] ‘Best Practice’
A3 v 298 AAST FP5H A
oq z

A& AR e Frehed Yok

<#E 3-12> ¥ Rethinking Construction 252! 1501 Best Practice &2 &0}

= Al ¥ 31
Briefing the Team At E71gA 718
Value Management 7FX] #8743
Risk Management g 2a MUAHE
Benchmarking A 2 v}z
Information Technology ARBA I
Whole Life Costing Ao F7)u] &
Culture and People A454 73 8 d35xd
Lean Construction d a4
Health and Safety A4 123 2 kA
Choice of Procurement Route ZYA A
Integrating Design and Construction AA 9@ AF B
Sustainable Construction A 08kA A4
Supply Chain Management T #
Partnering and Team Development HEUY L 88
Standardization and Pre-assembly B33 2 AxY3E
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e MABeE FEFAIGY AAHETA AAA gl el g JF o] U]

ok ofo] ARAME FEFITAE dZA LA M= FHAA-ARA-B Y

FgE BEHoF 1994d 149 "FFAAY AZFAFEA Aol B8 FFA

B8 FEstr AgsAnh ol BHste AEAHL 'FTFAL ddu A3

#e AFAY S AA FHEIFHAL, 1996 8L 1 AAGEe] o SR
g ¥l i

A7 dart AN
deez she FF
o] A=A AEE AX 'FFFA Z2E FAZAU A A3 YF5A (08}, §
TAAE vpAESAT A8 AR PFAAES EUE VEY FF
FAF AAH Az B FFAY(94.12)19 NHE&E BT FTFIZA ZAE
Ao el B PFAY(ols FFAY, '97.4),& FHIIA

FEFEZA Z2E AR B3 A FF5AHY gzl 19973

=FE 19999 =711 335t 72 AHEE)] dAHEHA A AS FR8a
EXE & AFAE gAY, ASHoE AFAEANE Igs] ke A
o] 8FHNT AF7HA AAS] & ZAE A7 IS =123 AT Al
28 :2E APYAL FQo] 2FHQY. ool AFAX A AFAAL

FTEFA ZAE Ao #A ZrE39e)A 20004

FALL vtEs AT Ee, 20019 1€ 43 A w2} 4, A48 %
=AM AFY AFeAS T 20019 39 FEuFANA
A2E A3e AT FAHY AHE 2EHE AYEALE sHEsA

e 20039 399 AWFAF & APYFAF] Frtz HAsopst st

=~ h A
AAE B 'HENFY TIANY Z2E 72

g Z2a3,8 FH8 O
A 29E=q, @ AYLAREH FAREAARNY F dA HAF, @x &
o] H=Aze FHAEYH(check point) 08 3lo], FFAXE FHAA FFTALY

S AREsIe 'ZRE FERAFH ) =gt
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ENR®O A 3 ek 2000 AdGA] A8 7Eo=2 A 1348 AGdA 3
=] FHES B, 20023 279 2Ele mEs 2o 23%4 NG Aege
el e $Eiver ddgAe A9 053 miE&do] 249 2#(1.3% AlAH
$)Z ZAaFPor), ‘0649 miEoe 649 2el(2.9% ]Z}J@Trg)i 22 59
oj

ot ot

<E 3-13> ASE0F MAAMNE HFE
(o) b))

] 20024 20034 20044 20054 2006
TE iz ez |oad| us dse| us |dse | 6E | sy | 6z
o = 18,9039 | 16.2% | 26,645.5] 19.1% [ 32,2992 | 19.3% | 34,837.1 | 184% | 382975 | 17.1%
Fhtet 2318 | 02% | 2247 | 02% | 2043 | 02% 1324 | 0.1% 1742 | 0.1%
7 O 72,224.0 1 62.0% | 83,301.2| 59.6% | 99,6724 | 53.6% 115,627 5] 61.0% |129,495.0} 57.7%
o= 9,1852 | 79% | 90933 | 65% 10,0154 60% | 127321 | 6.7% | 11,7026 | 52%
= 13,652.6 | 11.7% | 14,4143 | 10.3% | 18,5994 | 11.1% | 21,8379 | 11.5% | 25,880.1 | 11.5%

[e])]
mZgA 18,009.3 | 155% | 20,766.3 | 14.9% | 25,668.8 | 15.3% | 28,969.9 | 15.3% | 33,6829 | 15.0%
Elzjot | 55892 | 48% | 62670 | 45% | 66824 | 40% | 58314 | 3.1% | 6,789.7 | 3.0%

HEt=s 12310 | 1.1% | 47910 | 34% | 49830 | 3.0% | 51670 | 27% | 60550 | 27%

2 ¢l - - - - 8,742.7 | 52% | 125904 | 6.6% |12,7503.6] 5.7%
7|t 2455681 21.1% | 27,969.3 | 20.0% | 24,980.8 | 14.9% | 284389 | 15.0% | 32,624.1 | 14.5%
g = 10,6748 | 92% | 125043 89% | 14555.1| 8.7% | 160269 | 8.5% | 187535 | 84%
s = 71289 | 6.1% | 83329 | 60% | 88291 | 53% [ 10,0679 53% |162894 | 7.3%
g = 2657.1) 23% 12,6862 1.9% | 3,0762 | 18% |2,4022 | 1.3% | 64525 29%
= - - - - 21781 | 13% | 36933 | 1.9% | 60696 | 27%

N
m
m

46960 | 40% | 6,128.1 | 44% | 63374 | 38% | 66248 | 35% | 88362 | 4.0%

A 116,516.5| 100.0% | 139,822.9| 100.0% | 167,241.8| 100.0% | 189,412.1| 100.0% (224,427 8| 100.0%

5) ENR : Engineering News Record, 7|5 A A EHA]
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<E 3-14> A XHolHZo} MAANT HFE

By 20024 2003 20044 20054 2006
of = uE | ojEY vE ofEY | 0S| dEY | 4HF | ofEY  HF
ol = 85000 |45.1% | 95780 | 45.6% | 10,106.7 | 41.8% | 10,819.3 | 41.1% | 139161 | 42.1
FHtct 17171 1 91% | 19857 | 95% | 22809 | 94% | 25152 | 96% | 3,072.1 93
7 73492 1390% | 76723 1 366% | 90944 |37.7% | 95016 | 36.1% | 11,351.3 | 343
= 24141 1128% | 25769 | 12.3% | 34978 | 145% | 32047 | 122% | 39730 | 120
=e 3784 | 20% | 3908 19% | 2084 12% | 3644 14% 4287 1.3
A 12513 | 66% | 10319 | 49% | 1,0620 | 44% | 1,006.1 | 38% | 1,0916 | 3.3
OlEf2lot| 1455 | 0.8% 1180 | 06% 920 0.4% 1311 0.5% - -
WHEE= | 15327 | 81% | 1,8223 | 87% | 22237 | 92% | 26238 | 10.0% | 34828 | 105
7| E} 16271 | 86% | 17323 | 83% | 19206 | 80% | 21715 | 83% | 23753 | 7.2
g = 5423 | 29% | 7799 | 37% | 9220 | 38% | 8913 | 34% | 9380 2.8
= = 1503 | 08% | 2078 1.0% | 2498 10% | 4563 1.7% 584.0 1.8
s = 69 1004%, 344 102% | 519 02% | 1919 | 07% | 5286 1.6
7l et 5979 | 32% | 7318 | 35% | 14490 | 6.0% | 19394 | 74% | 26638 8.1
A 18,863.7 [100.0%| 20,980.0 | 100.0%| 24,154.7 | 100.0%| 26,315.0 | 100.0%] 33,054.0 | 100.0%
Yo
50,0
.0 43,7 g3 939 wr 4.1 488 :]fl‘il
40,0 e 40,2 HE gy
3.0
00 31.5
25,0
20.0
150 - B89
no -
5.0
0.0 L
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<¥E 3-15> =l ZAMdsF A Fo
(&9 A4, %)
RPN =354
HEeE |5FFY s 3 E 5
5l s a =
H & Hl &
20004 601,522 | 246,474 41.0 355,048 | 224,251 37.3 377,271
20014 678,359 | 298,871 441 379,487 | 260,014 38.3 418,345
20024 831,492 | 308,534 37.1 522,957 | 289,013 34.8 542,479
2003 | 1,024,478 @ 322,165 314 702,312 | 319,499 31.2 704,979
20044 945,723 = 337,645 35.7 608,078 | 322,236 34.1 623,487
20054 993,840 = 318,255 32.0 675,585 | 303,964 30.6 689,876
2006 | 1,073,184 @ 295,192 27.5 777,992 | 283,825 26.4 454,921
* AR WA FEE, €A AATY, 4L
ot AdY AL
<X 3-16> LM MM 3 E
YN o 2002 | 20034 | 2004 | 20054 | 2006
LS| E6) HHEFR 14 16 11 13 14
At ets? HHOF 112 17 102 106 115
FIL7tR28) Yo 23.94 25.43 25.64 26.62 23.49
a5 EH 29 % 78.49 67.86 67.60 64.45 61.32
125217k uf ok 295 33.8 356 36.4 373
#* AR gmes, AASAANEY 7I9A GRS E AT DAR/
TAH, BAZTIATAE
6) AAFAA =FQd 19 F =ARE ol&dste 7IE Usle AR(FILAAFIALR)/
=509
7) =599 19 7 o= AR A4 Hidhe AE HEE XLJ.«&Z}%/ Z)%100)
8) WEd F AAEF FAG Yol ALHE £59 Heg YEE 1 HWM/HH%
H)*100)
9 7190l FEF B/7HA FAAM ko] MER Ko WL Uehlle AR(QZH/F7E7EA)+#100)
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79 029 2,9509rdl A ‘064 3,730%r3 o
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S

20025 E 20059 717F B d9fFAe 60-1009 e FE(7]14Y
40-509) Z&)ol®, d9)7]&AHL FrIxhhl o A
ANE ARe 7998 SRy FelNE 9 FFoe BEE Be e
AE1ed Fusl B,

<E 317> sl nE Moy Fo

T 2000 | 20014 | 2002'd | 20034 | 20044 | 20054

220l (3) 5433 | 4355 | 6,126 | 3668 | 7498 | 10859

T E AZT (D) 15,252 9,587 8,528 10,725 9,571 12,600

Al S & (a+b) 20,685 13,942 | 14,6564 | 14393 | 17,069 | 23,459

7| (c) 5,902 4,924 4,642 3,784 4,281 5,053
c/(a+b) 0.285 0.353 0.317 0.263 0.251 0.215
sl 2l 2134 (d) 8,568 6,441 4,293 4,228 4,024 4,113
7= 4,399 3,965 2,762 2,793 2,504 2,689
71=% 4,169 2,476 1,531 1,435 1,520 1,424
121 7)Aol 0.69 0.76 1.08 0.89 1.06 1.23
10) 191954 = j;}j:; _ Aol 958 it j :}mza 33+ Z7Hg 2
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ANYe 22A AL 2 0 903 e A nalA As) 98]
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