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A Study on an Optimal Plant Design Collaboration System Using
a Design Structure Matrix

ABSTRACT : A design collaboration system for a plant project is a set of complicated multidisciplinary processes in which a
large number of various engineering fields are involved. Each subsystem is related to each other as they depend on information
that other subsystems create, which leads to inefficient design iterations. This study presents an optimal design collaboration
system for a plant project using Design Structure Matrix (DSM). Data regarding design subsystems, parameters, etc. were
obtained by expert surveys and workshops. An automatic analysis program for DSM was developed using Visual Basic
Application and Matlab to provide a partitioned DSM. A case study was conducted on a furnace project; consequently, the
optimal design collaboration system with five crucial iteration groups was derived.

Key words : Design Structure Matrix (DSM), Plant Design, Design Collaboration, Crucial Iteration
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Design Structure Matrix& 285t ZHE AA|9] & FY AlAll gt A4+

1 M

T

ZWE EPC(Engineering, Procurement, and Construction)
o] A skl Qltk: 20008 o]F- sfe] SHWE 1A
&3] FHAL glom] o] Flks I AldE Aow
HaL Qe ojeh 9wl EHE YAlE A St
= 1 S wgoR B S0 R 531
3L Ak 2011 el 4329] Heje] ZE KT sfe] 45
o 7)55ko A SSRIETAL 59 5919 el F B
HRo| oF 73%Z xA8l7]o)] o|2F ). dHH Hx} WAk
f770] oAl EgteiAlur YAl 4 B s
2 913k aee] VlEEo] TS AL ik weh] A|He
224 AN U dAAIEC] BAES Srs]
Sfelirs A B Al 7eE e S17E AEAQ] 3o
ojFojzjof gk

SHE L15de] TS Q19 et Eololk] o FoiA]
W9k Be] B8 WPk ZEEa} ldeRs A
Ao} A7) Sakai AAET: TR E3](2007)=
717 DAl AR EE FEase] 84S Siskdt
T = TPRES AT B3 A 58 S el
SR £)(2007)= HEEAF B Y T8 EE vetsle]
FEAR] AAIE Slste] SH R delEolor & 177h¢]
HF-E AR, o4 2)(2008)= A #opd +9
o] AT RES =Eslo] AAMEE A oR Wit
T e BE JPElSink welelx E SE A7
W3 A7EE skeAe] SWE A7 HAldA ket 4
HFE 7Rk R 707} dhrelas A8ste] A ARsHlES
F7g3A L Daniel 9] 2001), k2] A1) §4 22712
(Dynamic Programming) 7|HH-& o]-83}e] w8 2=31
Ald|(Mhaisalkar, 1995)7} t)#2]o]t}
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5 AEH R Yt vt He SHE e 54
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ol 2] SE A P Al ik s S3det
a2} gt

o= 9J3) WA =ule] ZHE EPC ARie] d3ks mjotslar,
A Y AAl £=5& 913 Design Structure Matrix(DSM)<]
ok A9kl W8t DSMS A85t 8 -5 A8tk
Z e A4 W= =) Z2A2(Process & Utiity), 717
(Mechanical), Bj¥(Piping), 4IH](Instrument), 7](Electrical),
EE 9 A3(Civil & Architectural engineering) 0 & H-55F
T e, 2 2oke] EHE A 3 E Al T A
9 SFAES B3] AA| A EAE(Subsystem)} AA] Q4
(Parameter) 52 231501, DSM &48-2 ¢33 A% o
ZAF A A 2 B4 2203 s Pkt
ZWEE k= AMBAIEERE vikg- BHLlet] e A7

A5 BN e glorg, B AFAe HlaA &gt
ZHNE MEAXER] A2t2E F4le 2 HA AA | AA
T3l A A7E BT AR A B AT HlolE]
o] A3}y S 913k S} AR} AR 4L AH 2AkE
A Ak DSMO= wighstal, F4fste] EME A
A Br} BA FYAAE £2SUFig. 1).
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Ie
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ENEE 7IE 1A Hofe] An|(qlzepdn], 15-du], Uyt
EHE) Folx] AR Yolgz} 74r)) B ZL(Procurement) 1]
31 ARF{(Construction), 2-%(Operation) 2 72|25 Maintenance)
52 9 A} vlsle] DB T 4 Q= Al B
T Aok FYWE A APt 5208 o 98 B
F, 5 AFS AZD G ) DS Fo

A 22F AR - S3ReRe el wERE Wt TiEe] 23

+ EPC industry trends
- Investigation of Plant design process

- Design Structure Matrix literature search ]

- Application of Design Structure Matrix

- Analysis on DSM results

- Optimized design collaboration process

Fig. 1. Research method



ZNE AR €], 2004). SRE 41e] 54
Sk 7)E o B4 AleH, V179 Ak, B
HAEAR] z3), A w=3he] F84, =] AT G
/T 508 ol 5 9k

tiate] A E B8k F2E 2he tEy ekt
) 2 AAF7E JEAE AL A B FxET
ARl dhfaE Alsle 548 7L lE 7 ke
B33t B2 Alzslolck E]ar Akdn] 7 Akde AdAIA,
i, 114 2 F3A Sl JsiA difRe] 4t el
Aol 7% 7IEAY Aol ofEEE s, AR
71& 71541 AF)(Specification), 7+4(Code), FE=+(Standard)
© 2 JAEle] ARSI Bk V1R Vs Hak vleo] Z81E
olffo] Ao R Wrlsh= F3 1A 414 RofelH, 71
e Akednle) A 9 $271F, 7Ierle] A3 o]
T3 gEks dh= ARolth ol Ak Aulitolk= 7}
o] A&7} =319(Know-how)7} Q38+ HI3kS sh= Holza]
271 AReYdn] AsiaLe] Q17 IeAte] 789 a7k ol
A1 20309 oPde] AEE BFSlaL Qlrk wR|Eke 2 4l
VAT BEst SAIAR1 V] E AR AR SRldee]
2ol wet A1 7o) H9-Ehe ARle g AXIGA
o= AR AdulE A3k AP 9 s sle] 3719
& TS, PR FE 55 S8k Aok

A= AEslolze] EA sle] ZHE IS F<
3] Bl glom o) 201597k Aldd Zlo 2 sl
Atk Fig. 2¢] HQl ule} 2o 3] FAF 35 759 5
ZHE FFo| IR|sh= HE-L 2010 Sojx] ¢k 77%=
Syl A4 Ao e vl 2 BS5E AR|FkaL Utk

EWE EPC = =A A2 B AR, A =&

flo
5
£

(Unit : One thousand U.S dollars)

Others

5,633,606

Civil infrastructure  (3.46%)
12,946,908
(7.95%)

Building
25,704,965
(15.79%)

Industrial facility
118,537,365
(72.80%)

Fig. 2. The Amount of Order of Oversea Construction Project from
Jan. 2010 to July 2012. (Courtesy of International Construc-
tion Information Service)

AR, 7 2 AR THlls} o) duhlz e
sUE AR A7 g she) delals Al

A1ZksE FEED(Front End Engineering Document) 2 BEDD
(Basic Engineering Design Data)Z H}E-O 2 AAAA|HE]
AABIL JITHEAZ 2], 2007). o1& 7IRke.g ZE A
A Kgshr ZR2A| A, Z1AVA, v dAl, 7 PEA,
ASHA|, EEGA] o] AMBEA=HC 2 FETFig. 3).

FEED®} BEDD TH|ojx= ZRA|Eo] 7122Q] A7}
WE, 35, d 55 ALgfste] golx gl AP(Instrument)S
AABHAl Hk ThEo] Z2A1, - e]E], Equipment Flow2}
Material and Heat Balance 5-5 AAIshH o]&gh 7] JH+=
71Al, 7], AP, v, 15 B A 2] 23 A DAl
eI}, o] BT FUE A TRAE HAE
2%, A7), Alo), B4, Wi 7ol AAL Fal sy
A W ARE AR B QY S o]
FARE S o)&Ado] mihe- sk 53] AdiEe JEUt gk
7B5- 538 el 2 2pdo] k= A9t vk Wk megh
FEED % BEDDE 7[3ke 2 VA1 S z18)s #AollA
AleFRe] QAR AARN] T A S AW e 5o R
QIeiA ARl Bgle] WAHIL 9lom o= FHE
A o] BEAN TP & YRS Frhie g Uk
A g=o] ojFHHEY AAHQ] - ZEA2TF S50
A e FgoA] AR GTgARTe] gapas AdegiAe]
AR AE 7t 52 TP HU AR A 5 Fo
AL skl glow, AT AN o)E ghE] Bkl
SEA] SRIPA A ARgeAlel] mixks G HEgEERE ozt
EHE EPCA v Sa3p AR dRolle & =
nz = Qlnk SHE AN el JFE dEE s
ZR2AIE AN G Jehd, aF G5 sl JlojA
FHA7E PPl E =go] F Aotk

wpx] B s Bt A 9ake] E5S Ao

Basic Design Detail Engineering

Process Design ]

Mechanical Design ]

Architectural Design ]
FEED and BEDD

Pipe Design ]

Civil Engineering Design]

Electrical Design ]

Fig. 3. Plant Design Process
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Design Structure Matrix& 285t ZHE AA|9] & FY AlAll gt A4+

2 elst & 9lS Wyt ol Ao HA E5S A9
= DSM 78S F3le] SHE A 2R g€ AAE
TS 5= A AEs) Hazl 3k A A4 Z2A
tieh 7l wike- Bxielar o] Helel] Blof g B =
e ZHE 7B A ZRANE SHF R AuHn A2
A oFF3 nje} o), 242 A7 ZTeAlme] DSME SAo s

Ve Fds|= Itk

o,

3. Design Structure Matrix0] 4 % X2

Ok b nle} o] ZWE MAle] ZaAx~ g 1 A7
A2Ee Bge] Befslal TRl Taes she] B A9
2 P S1sle] EF AR AdAlel wlsle] Bk w2 gEet
A a8kl Slok B Atellds DSME #8sie] Z/IE
AAGAe] 7 a2 el A 4Y AAlE =21
ik

DSML 3ol Al2=ghs 3sh= WHolth DSM 13
WP 300] 1 el 7|l o] - MIT, shH= thdh,
defieo] thsturs HISRE ofe] o] ArEe] ERRE AH
o] £ DSM& Ao 2 A8sh= A8 shax] AR
o] sl gkrk DSM2 8o} PERT 71l 30|
B7Fsd vk 2qe] Fdo] golsithe o] Sl
RF0] VdgALl AME] Hoks A 947te] o
7b B &, Ak 71 el e o8 H o] Sitk
2Vd Fokirte 53] s7gd] B Z=Als 7Re 917 Al
B2 =¥o] 7IeolA sktk 53] 7 A e AxE
HAsP] 913k $37F @k Chen 2)(2003)= Aol &7+
T ZRAES TS flste] DSMe]| 7Nk ZeAE
7] ZadsE ANRBIAL AME PHE F Z=AE
7} Bt apd o 2 MUE)sAlE = Sles SISk Fayes
9)(2003)= &7g¥e] 7Ho.2A 2] DSM} S (CPM)

Parallel Sequential
(Independent) (Dependent)

LA ) [~

Coupled
(Interdependent)

S TR AlellA 2493 F, 7]l CPMolA s dskA]
Fohd #AIEE DSMO R sjdstalst sh= 78 583
T} Maheswari £](2006)} A& £](2007) =3 34¥e]7]
B S S5 dgko 2 DSME 3o =5isle] 284
& kel 8 Wk ATk AT #H3(2008)S]
3o A= Product Breakdown Structure (PBS)E T-53517]
93 DSM< 2-83te] K} el PBSE ZQMrh HREA
9](2010)= DSME- o]g-3le] Z2AE Fejxpr} AAzHgd)
A AR AAE 5o R 83 5 s FRth
Fig. 4(a)= DSMS AHslr] 913k 713 712491 7do s
A, 2+ ABA2EZR] A4S PAIE VERlE Al 7HA] HPES
A0 2 HolEr)h A WHTR(Parallel) = F A|BA)~
Ho] s =3 FAlglo] WEA o2 Feue= 2 Ve,
AFEE(Sequential)i= 3o ABA|2E] FFF oo} the
MBAzEo] AFRE = Qe Ak RS UERIT) vlx]et
02 &3 Coupled)= F AMEAI=Eo] ARE A2 w3k
he A3 EAQ WAtk &, ¥tz A 24k
R} AL W2 TR} ol 1 o] B RkEt]
FAA wEAUe} thee] kR do i FElE K Hck
Fig. 4(a)9} 2] vEY2 Ao A3 oEmnke Bdsl=
DSM< Binary DSMolaka &1, DSMe] A3 4a
gl4fo] Thdste] T4 A5 A= FHjeltk Fig. 4(b)ye=
Zh HBAzEe] oE HeE FH) & 5 e Ivkske
DSMe] Fejjo|t} njEEXe] 1ES B3l BE Avx Ba Cof
‘7 9] o]&A A|7|(dependency strength of ‘7)E ¢j&H o]z}t
© 22 & 5 Utk Austin 5(2000)9] 15 AA] Z2A R
ek 2493 Yassine “5(1999)¢] st A2A| 2] A5l 52
S ofEE AVE E83te] DSME 738k ARV QLo
tisiEe] DSM # ol id= Binary DSME- R85}t Qlok
UAQ] FUNE A ox]9} o] Fig. 5(a)2h 22 A7
tolele] E50] whAgitiaL 7hgsl Bal Tt 94 7k

Design Parameter | | 1 | 2 | 3 | 4 |
Module A 1 213
Module B 2 8
Module C 3 7 5
Module D 4

(b) DSM Example

Fig. 4. Basic Concept of DSM
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Table 1. Survey Template

111

(a) Design Data-flow btw.

Parameters (b) DSM Result

Fig. 5. DSM Application Example

[1[2]e]4]5]
1

No. Design subsystem Code

1 Geotechnical design G

2 | Road alignment design R

3 Structural Design S
No. Design elements Code | Related design elements
1 | Geotechnical survey data| G 2

2 Horizontal gradient R 1

3 Cross—sectlonz-il views of S 12

the analytical data

Partitioning

1222232425 122252324

Fig. 6. DSM Partitioning

e

BT FYseE ‘1’2 AAsl, Fig. 5(a)5 DSMog
Skslr Fig. 5(b)ot 27 Eot i Es 7Koo 2 915
gk 12 Aigre] HEoh ke 3, 5 w8io] Hhe 3]
, AR ES 7REO R o] $IAIE ‘1" Ailghe] BE
9 Aol whet XS EE 3R] AdEE o)t Fig. 5¢]
JARE vFRC = DSM AP el thgh W8-S Argatarzt gtk

H LE o

3.1 DSM2| xHHIE(2e Y2|E)

Qpx] Adrgst nle} o) AdAlgate] ofETA tigk et
S5 DSM-E Auf G(Partitioning) = 3414 <1 Z 24
= A7 Hk o) DSME] 3(Row)Z} F(Column)<]
A HAagke] AsolEd WS ZeE ko 24 B2 a3k
HHEZA 211S Folal 29 A7 A& FHd8ked] L H20]
ATk SPA Fig. 59 dAoA 1, 2, 3, 4, 59] A7 555
7= DSME A EH tizeige] 9% 918t 8 7
1,293 4 7} glon}olE 1, 2, 5 3, 4] A= At
W s olEA A aAE 1, 29} 3, 52 £k A8 40
=719} 21 A7) ZolEA] DrkFig. 6). oS thA] A,
Y A Al S57F 7R &5 74 49 2]
3} S 8k Frxujel] E3tE o] B a8k 3W 2ol
w0 it 4 294S o] elsliof sk wikg- BlEEA]
50| WsHA == Zlolt) webs] DSM ApiEA] ozl E
et $1x13t niaE izt sidelu), gk dizei e
TA WA S QS wlEY ] A 9SS Am)Est

o,

>

N

= o) A 84E 7P 28202 ARl sl HZH e
AA FY AAE s Aotk

DSM<E A gsh= g0 ARSE 5 e dalelse
t}2-9] 47}4]7} At} 1) Path Searching(Gebala, 1991), 2)
Powers of the Adjacency Matrix Method, 3) The Reachability
Matrix Method(Warfield, 1973), 4) Triangularization Algorithm
o] glom, B m=tollA] o]Ed tigh A o] 2L AHe]
AloPd ThFA] Stk olFolx ko R sl R
o] A% 71 Ee] AREAL $l= Powers of the Adjacency’
WES ol83te] DSM A ES 3|2 gtk
3.2 DSM HE= ffet HE

EHE A2 DSM 752 919H s 918l MIT 2ExAt
%2l(Lindemann ¢], 2009)< #4218k §, Aw2AF 42 €
ARAPRS AXSISITE MITA A|Qkeh IR §lZEldle
A 1) AA 823k oE9, 2) Interaction 57, 3) Interaction
B Ae(ofE A9 s Herd S 25
274219 53 A2 FA)7F o DS Alejgh A F
7H= DSM e 918k BRI 94t ofHER B
A= o]& Al9)3F Binary DSM RElkS ARE3IT) A1)
TS D 7R vm 5 Stk 1) 2A AMBAIER
F=o] =& 9 Ao} 2) A 9| uisk gele} A a4t
o] A o AR 725 Table 13} 32o] AdA| ABAIE]
g 7| 8 A} A 8 4B Tk Ueo] Feld At
NEE THERIT

4. DSM 24 X ZI¥ 4N 2 Wl EE

41 BM D228 JHet
DSM AEZAR} 7| AR B3l dorH, SHE
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9 A ZR2A 0N ABHE nje} o] SME AAIE A8k
845 F3e] wWol SARE o]F AR A sdle
2o AR} :=3o] 20 5] wjEe] 2 oA Matlab™
3} VBA(Visual Basic for Applications) Wj=2 ¢lo}E o83+
2 B Z2ads /paeidckFig. 7(a). Fig. 7(b)2f 22
ZROY 2 AAIE ulRe R, AxYTAE FHE Held
DSM %7] HlolHE 84 2780 7 Z=3l & Power
of Adjacency &alg|ES o]R3le] DSM Hlo|E|S Amjgst
I FHA A JY AA gk Ak =FdeE Lejal 1
ANgS AFsfet] 2T HEANE JY R Aste] s
IR & JEF ST HEHo R AR Q)= MS
Excel?] HloJH &21& §)-E8al=t] ARSSHES 3159
Matlabe] QIEjFo]2 shHoA HelHEs 4 Z2a3s
7Nk

) DSM_interface

’rDSMr ibility Cl

Top & Low order Design Parameters:

B ChE

1-Losd 4

Power of Adjacency Method

Ertter to get Roves Mo
Enter to See FigureFigures & Rowss Sum
See Figure

Export Matrix to sequence
Matrix Rows w.rt Sum.

To identify Design Parameters see
loaded DSM

Note: Donot export column when find 07 Row No & Sum.

(@) Analysis Program Interface

SHE A9 2A A AAll A=k A

4.2 DSM 2MZ st MF 34 At

Table 19] d73A 21 iR 2 Siit o] ZHE AR
AT} RIA ZANE, E3] 2ztas tpFo s A ABAx
g AAle 4, JE|lu o) I AA L4 gk AR}
ATARE ANERITE RS AARI AL SiM Higka 2
URFAR] 714 BAIRF DSMoY| ARgsh= A& opar, s}
o] FAw} o] WA RS B3] vt 7t 7iRle] Aishs
MBAIZEL DA Q4SS Hold F, o]F 7IREeR 4219
AT3ke Bl M= FNEk] AE e Sl A
8T 9]9] 21¢]] BHo] Table 29} o] Azt ofA<]
A8 A A MBAEL TTR]al ARVIAIRAES TSRS
tHeh, Table 29] HAHAPHEELS AW WAV 5329
A7E T3 = 202 DSM =& Ayel= 5.
225 IR & ] MEARSR TA7R] A 84

—=zlal

MATLAB &
VBA

Adjacency
Algorithm

Data Storage
(Excel sheet)

Analysis S
Tool

Optimized
DsM

(b) System Structure of Analysis Program

Fig. 7. DSM Analysis Program

Table 2. Design Parameter/Related Design Parameter and Analysis of DSM (Optimal Design Collaboration)

Related %gsgzl Related ?1122:;21
No Design elements Code™*| design collaboration No. Design elements Code | design collaboration
elements system elements system
1 |Traffic O M 38 |Review of consolidation settlements| C |37 (3)23
2 |Weather (6] (1)2 39 |Structure foundation design C 37,46 (3)24
3 |Waste characteristics O 13 40 |Review of slope stability C 130,37 (12)59
4 |Calorific value calculation P |3 2)14 41 |Storm drain design C 12,30 (12)60
5 |Combustion amount of air P 3,58 )10 42 |Waste pipe design C 130,32,52 (12)61
6 |Combustion amount of gas P |3 )15 43 |Water pipe design C 130,36,52,54| (11)57
7 |SNCR reductant requirements P |6 (4)29 44 |Packing section calculation C |1,2,30 (12)62
8 Ssl:g;idlryeqﬁ;i]‘;‘;tt"wer of P |7 (428 | 45 |Chimney design A [2637,59 (8)46
9 |Activated carbon spraying water| P [831 (5)31 46 |LOAD data A |30 M9
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£50] - AAR - E - A
10 |SCR reductant requirements P (9 (6)37 || 47 |Incinerator structural plan 46,55 2)12
11 |Incinerator flooring amount 3 (2)16 || 48 |Incinerator structural design 46 2)18
. Design conditions
12 |waste heat particulate P |11 (3)21 | 49 (Indoor/Outdoor conditions) 2 )19
13 |Semi-dry reaction tower of particulate | P |12,8 (5)32 | 50 Ager e.ga.ted heating and cooling loads 47,49 (3)25
of building
14 Equgtlon for filtration dust collector P 139 ©)38 | 51 Coollr}g and heating equipment 50 (4)30
particular selection
.o 3,4,5,6,1 e . .
15 |incinerator heat balance P 1 (3)22 | 52 |Hygienic equipment design 47,51 (5)34
16 |SNCR heat balance 6,7,15 (4)29 || 53 |Ventilation equipment design 33,47,51 (5)35
17 |Boiler heat balance 7,16 (5)33 | 54 |Fire protection design 47,51 (5)36
. . Import and supply facility design
18 |Semi-dry reaction tower of heat balance| P (8,17 (6)39 || 55 (Reservoir, Crushers, Cranes) 3,47 2)13
Incineration facility design
19 |Equation for fabric filters heat balance| P [9,14,18 | (7)42 | 56 |(Incinerator, operation/auxiliary 3,5 (3)26
burner)
20 Gas heater steam expressions heat P |19 @7 | 57 Corpbustlon gas and cooling 22324 9)50
balance equipment design
Air supply and exhaust equipment
21 |SCR heat balance P (10,20 (9)51 || 58 |design (Indentation blowers, Induced 5 )11
draft fan, air preheater)
22 |Boiler steam generation P |7,17 (6)40 | 59 |Chimney design (High,Inner diameter) 2,3,10,58 (7)43
23 |Air preheater, gas burner, other P (520,57 | (948 | 60 |Reprocessing facilities 1L12,13,14 | (7144
equipment steam consumption
Water supply and drainage facilities
. . . design
24 |Venting resin calculations P (22,2357 | (9)49 | 61 (Tanks, pumps, Cooling towers, Pure 25,43,57 (11)58
water / Wastewater)
25 |Tanks and cooling heat balance P |24 (10)52] 62 |Wastewater treatment plant design 30,32,42,61  |(13)64
calculations
26 [Odor and atmospheric diffusion p 214314 gus| 63 |Other utilities design 56,57,58,60.61 |(12)63
simulation 5,59
L . 30,55,57, . . 52,53,54,55,56,57,
27 |Noise simulation P 58.60.51 (11)53| 64 |Calculation of load capacity 58.60.61.62.63 (14)65
28 |Facility operating expenses calculation| P (17 (6)41 | 65 |Transformer capacity calculation 34,64 (15)67
29 |Flow planning P (12627 |(11)54] 66 |Fmergency generator capacity 64 (15)68
calculations
30 [Development Placement decision P |29 (11)55| 67 |Uninterruptible power supply capacity) ¢, (15)69
calculation
31 |Deodorization methods selected P |3 (14 || 68 Direct current power supply capacity 64 (15)70
calculation
32 |Wastewater treatment process selection| P [3,58 (1S | 69 Capamty calculatloq for power factor 64,65 (16)71
improvement capacitors
33 |Heating and cooling equipment design| P |3 (1)6 | 70 |Short-circuit current calculations 64,65 (16)72
34 |Switchboard type selected P |6 (1)7 || 71 |Voltage drop calculations 64,65 (16)73
35 |Exhaust gas analysis and facility design| P |7 (1)8 | 72 |Building electrical calculations 47 (3)27
36 |Landscape design L (30 (11)56| 73 |Grounding calculations 65,37 (16)74
Instrumentation and control 35,47,52,53,54,
37 |Geotechnical investigation C |46 )17 74 U 55,56,57,58,59, |(14)66

equipment plan

60,61,62,63

* O : Owner, P : Process design, C : Civil infrastructure design, L : Landscape design, A : Architectural design, E : Construction equipment design,
M : Mechanical design, 1 : Electrical, instrumentation design
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Type Design subsystem

Design elements

Process design

Combustion amount of air

Major repetitive tasks A . .
Mechanical Design

Air supply and exhaust equipment design
(Tanks, pumps, Cooling towers, Pure water / Wastewater)

Architectural Design

Incinerator Structural Plan

Major repetitive tasks B -
Machinery

Import and supply facility design

Process design

Odor and atmospheric diffusion simulation

Major repetitive tasks C - :
Architectural Design

Chimney design

. . Process design
Major repetitive tasks D

Air pre-heater, gas heater, other equipment, steam consumption

Venting equipment resin calculations

Mechanical Design

Combustion gas and cooling equipment design

Process design

Noise simulation

Flow planning

Development Placement decision

Major repetitive tasks E Landscape Design

Landscape design

Engineering design

Water pipe design

Mechanical Design

Water supply and drainage facilities design
(Tanks, pumps, Cooling towers, Pure water / Wastewater)
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