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#A Computer A& A 7l&sfokd A4
o 77 995 2% graphic A ¢ EATA
Al =74 Computer-aided-design (CAD) system
& ZE plant Ao} g5z gos, A 7
£9 AR AH AL AA=E ddE ok
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+CAD 7 8

cQAHEH 2 Aol o} AATH

A AHI & £obd CADSE w3e 7ledt
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2. CAD Ao

# 9le] CADE Computer graphico] £33 44
A%-3} systemo] =], F2ole] CADE computerd]
o3t HAAE, e A4, R AL RE] system
< ZTHE

g7l A Ze] CADE Aogteid, AANA
£ =¥ (graphic) A8 2 A A (generation), T &
(representation), 2 3Z(manipulation), A 2] (pro-
cessing), #] #(storage) 3}=], ©] X3 (non-grap-
hic) A8.& graphic R8¢ dFAAH EHE, A
g, &3, AZse A9 AdzFolz &
At

2.1 CAD2| oA}

CADS] Azdo] dARE odAd dstele
o & 7}A o] 9lch computer graphicsE interative
A A}£-3t system ure CADS gz= ¥
w, 1950t Z7|o] w3 Massachussetts Inst-
itute of Technology(MIT)o] A 7|4 Whirlw-
ind Enivac A 471 & AH-4-3F Sage ¢34 2
Aje] System$ & 4 Stk

1960w t] 7)o International Business Mac-
hine(IBM) A}ol 4 IBM7094 A 4t7]¢] DAC-1
consoleg- g A3t CADS 3shvte] =g 4
3, & s} =& Digital Equipment Corp-
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HEMR 9AYeAsd AFE 33

oration (DEC) A}ell 4] PDP A o 9] 43 A 4+7] 9]
£33 37 AZfc IBME AHgete 252
IBM 7% "=t 34 A 34 darid
IBM 360/370 A|d-¢ §3to ddAl4 4300 A4
€ FA2E WA= gten, DEC /7% A
23} :L—E—% PDP Al dof 4] &=]2 super mini
44719l VAX Ald 2 yAds]e gt
1970@ 8 2o FBE 7159 A4 E
st A, 2% S5 A 25 Data
General(DG)7t 71718 ol&3lE Fo 24
Novag A&z oz 3t Eclipsed A MV A
g9 A2 W=l el Control Data
Corporation (CDC), Helwett Packard(HP) 4 4]
o] At 4ol FolEel = HE AL F43
At

1970 =t~ 9] Motorolla 68,000 microproc-
essory] &8 -2 CAD hardwared] 8] #v}et o]
£ A9 o|z she] A 24/9CAD hard-
warezt s E2]& 4 A& Apollort £d3ste] o
AA2E A YA Yo

IBMe] 1} CACe o &4 47] & AH§-3h& CAD
system& L 717 FFEHAL AA A A
Hyor, FoA Add 4FAU system =
A3 IBM, CDC Aol &3t &5 i}, DEC

INTERGRAPH MCAUTOD
APPLICON i oEC lcm_na DG

AUTOTRAL

1970 ~ pop-u

909—9

PDP 1

DAC-1
WHIRLUWIND
ENIVAC

1960 —

1950 -~

!  ArouLo. SUN UNIVAC. l_

APU i / {
68000 / / 79 ) 4300

1980 ~
"v HP-1000
/ 5 )/
\ ECLIPSE / CYBER 30%X
7 //

71715 AHE3HE system FFAE B E3E
Az 342 Applicon, IntergraphAl %9 A%
Aol FHFAE o]zyx, DG A AE AL}
2%-e Calma, Computervision %o] glowi,
ComputervisionAl= 27]o] DGO 74 & A&
stebAb A7 E AR A/ Aestz ek =2
2l 3 AutotrolA}, Calmas} 52 7] £9] hardware
oAl Apolloz A#stz gep(zy 2-1 F2).
2.2 CAD Qg| & 74

AAAEE AAAZE 7] A e A7)
7t AAE ¢ AEF A st o sie, AF
$7 AZE graphice] ool weh EHez
A A A A o gtek,

CADe] Ay &

o =A%Y 99 A FAAE oA /A%
9 ¥4 43l (digitization)

0 9dn AEE EAAez A, 4, 324
A}, =PAszA BA4/A/A%

0 =43td =80 wEd A2F 44" =
FA8} A A /A%

O AFH Axe TH/2A/ANFLE Y
4 ¢ di(zd 2-2 #F=2).

Aol A Asdt Ade APstr] A 3
4 hardware @ software® dg g v}
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1% 2-2. Computor Graphics Systeme] 7Hid

Hardware g8l & A7 (EF4AA#4H, 719
A E3)Z E¥ display processing units 7
A =3 A 8E displayslz, Ap-g3¢9 interac-
tiong AAA7lel PHAAE Aolvh AHEAI
AL 9% & interaction® E3o A2
3 AFAZIE FHAI = Aolw (=¥
2-3 &),

Hardware®. 3lof & o9l Hdg A717] 44
AE softwarer} B g3l softwared] &=
high-level programming 1oJ ¢} =3 /8|23 #
55 =9A/ge4 oz A7 98 AR

Display.
processing
unit

A4 A

{ AFA 2

@ 2-3. Compter Graphics System Hardware2)
#el

Iateraction
%A

{;i 24 e ™ high level rogramming H 24 A 4l jh}

A+ 478) interaction
handler

a8 2-4. Computer Graphics System Soitware®|
#al

CADe] §&¥oke 2A el 4fokz v
T Ak

O 7} Al (Mechanical) & Fof

O A7 /A A (Electric/Electronic) & 5o}

O AZ/AA /A4 (Architect / Engine ering/
Construction; AEC) =7 o}

O A =(Mapping) ## ok

A #ALoFANA AT Al AFH 2
#a 7y o] g3t AR, FAAS At
A J1AF AF AARAAA sbsEke, #As /A
A #HE ol A E3), A A7) (Printed Circuit
Board) 4A A #e CAD 7lye] S48, A
= #EFoklAd AR ARE AHEH 29
719 & o] 43} digital mapo E W3, o] 4
A AR, 2%, 42 F don, AF/AA/
714 BEForl A 4% &4 (Analysis) 2 2
= A& Foke] CAD 7j¥o] o] &=},

3. gAY THA4Y AR AHTH

Frz A A4 AT LS LA,

O R&D Phase

O Design Phase

O Construction Phase

O Start-up Phase

© Commercial Operation Phase

O Decommissioning/Life Extension Phase
2 q8d & A (=g 3-1 F=2).

A CAD: $i¢t #& 7749 Phaseo] 4t
Aoz o] gdx glov, 7 Phase 709 A=
o} ol FolAA @z Ut olde] Loz A
Aslolok & Aol

o] FolA CADE o] &3 AAF
ksl 29 3-29 Row, 1 gF
=3 Zoh

O H.x] A A (siting) : Plant 4 3 x] & digital
terrain model & o] & A /& = 3 e} 9] simulation
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O 31, aXEwmAe Moo HAIH

0 EZF2 model(foundation model) : E5
Fx59 3344 AAEA )T &FA 4

O 772 model(Steel structure model) : Plant
A9 2 olFE AFEI 3494 AA

O Piping and instrument diagram(P&ID) %
A AA S e A AA AE

O 7|4 /#¥ model(instrument / equipment
model) : PlantWo Eolz 71Alh Aul &9 33
PECERE

o 34 A (piping design) : v} #A A, isome-
tric 44, AAEE 4

0 EZ7 2387332 A4 (heating, ventilation, and
airconditioner duct design) : &7] &3} duct] 3
244 AA.

O A7 2 A AA (electric cable and
control instrument design) : A 7| wj A2 3341 #
AA g A At Azl AdA AA

O 7+4 74 (interference check) : 919 =&
ANAES 33944 TAAA

O Plante] Solid model : A5 Plant 2] <]
solid model3}, A =k simulation

 MODEL MODEL MODEL
STRUCTURE EQUIPMENT SITE
PLANT PLANT ARRANGE- |
ARRANGEMENT MENT DRAWING
MODEL EXTRACTION
PIPE ELECTRICAL HVAC DUCT
ROUTING TRAY ROUTING { ROUTING |

INTERFERENCE

CHECK
INTERFERENCE
RESOULTION
MERCED PLANT[
MODEL |
l |
DRAWING COMMODITY | ICOMPO*ITE MODEL |
EXTRACTION WEPORTINC! PHOTOGRAPHS ;
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2
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o2
o
W

E Ro} - Digital terrain model

» Steel layout model

- Finite element model(FEM)

- Steel detail

- Concrete detail

- Steel code table

« Building floor plan & elevation

A
Mo
o

- Building section & detail
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« Building model & perspective

+ Process & instrumentation diag-
ram (P&ID)

« Heating, ventilation, and air
conditioning (HVAC) duct lay-
out model

- Plot plan & block model

» Equipment model

214 $-of

- Piping layout model
» Pipe specification
« Schematic diagram
« Lighting plan
+ Grounding plan
- Cable tray layout model
A} &) ) 3-of » Instrument loop
« Instrument logic
« Instrument location
4.2 Analysis 152
« Plant 329 surface model
+ FEM & o] &% structure) stress
analysis
- Piping stress analysis
+ HVAC duct layout analysis

. Interference check

4.3 8 X2
EE Yok - Site plan drawings

« Structural steel plan & section
drawings

+ Steel detailing drawings

+ Concrete detailing drawings

+ Stress analysis output

- Structural steel bill of material
(BOM)

AZ Lo} + Floor plan & elevation drawings
» Section & detail drawings
+» Building perspective
» Door & window schedule
+ 7} e} BOM
7VA Eof « P&ID drawings

+ Line list, valve list @ equipment
list
« HVAC duct plan & section dra-

wings
-HVAC 53 BOM
- Pipe specification data base
« Equipment layout drawings
« Piping plan & section drawings
+ Isometric drawings
- Pipe stress analysis output
« Pipe, fitting 2 7} ¥} bulk mat-
erial¥) BOM
A7 Eof « Single line diagram drawings
. Cable tray plan & section dra-
wings
» Lighting plan drawings
« Grounding plan drawings
A 2 0] Eo} - Instrument loop drawings(ILD)
« Instrument logic diagram
« Instrument location drawing

» Instrument list
5. 4 2

@A CAD 7|& §F22 & o, 4A%E £
g3t RYIE 7 JlEEekd ARPREY
Z gt (integration)o] AW 2 <5l v 449
o 93Ho2 B¥x, Z JlEdok dF 59
piping, HVAC, cable tray £¢] & data banke]
Eoj7} A3 interference checky} <3| = o,
29} engineering model?] =}A & vl A} &} of of 3}
v, #4198 AR AdE A5 9
2 ol R,

o CAD #-&4] # 33 Engineering A x}n]n)

o CAD Software?] wu]n)

O CAD hardwared] w|n)

54 £ 4 ded, 249 AdgRE, A4dA
ol f7t med £ wiFE AA 2 Qe A 2.
it CAD AH8- A ge] FA e wel, A7
FAAL Aol stEste, olejd AHR S F
23l fAAHEAL A CAD7 2A 714
& 5 vk s

o}& nuclear power plant & CADof| 23 =
A AA"D AL GA, o] o] Feo|AH
Az AA FAF AAelF: HAAL AF, A
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