12 ¥

3]

%0
HiD
KH

H

AMBEHRAXHOY BEESS

2004. 7



H 2| &

T
) .

A3l 2A

L
) .

5

b AR ARl A

gtols

=
=

A F7HAAY o A7

Fel =27 A

a3

7S 7N

271 a7

ek

o

i
nR

b

S|

Hl S A5t

A7 s

g Aol

shof of

Folub mgh

A+

gor B FAlol #AZIHA ZF HA o

7914l

B!

o

|

</
o]

R

o}

=5 oA

2004. 7.

To-

o]

3 %



- 11

11
12

12
12
12

12
12

1

1.2.1

1.3.3 F-f

1.3.4 A}

- 13

B8r
ojo

13
13
- 14

b
o

=K

14
- 14

o)

O

W

—

B

1.5

14
14
15
15
15
- 16

~
i)

-
o

A9 A}

1.5.3

H
Ea
o
ofo

17

21

22

21

21
22
22
25
26

NR
B

o}
;OO

=R

Hi

29



- 29

oF
HH
olo

2.2.1

29
31

37

- 37
- 37

]Ziu].”“““““"”""n""""""""""""""""""”””"""""""””””””.

i

EAA A 7]

3.1

b
il

o)
Hr

olo

3.2

37

3.2.1 A9l

3.2.2
3.2.3

37
39
39
- 39

FY ) H] wovveeeeessssssssmmsssssessss st

R A H] wevesseeesseessssesssesssss st

Ay

3.2.4 7]

3.3

dp

"

-39
-39

i

Njo
ol

o
Him

- 43

p—

HU
!

N
o

B

Al 4 A A A A A Y o

43

TH
ﬁf
N
o)

oF

O

4.1

43

i

53
65

65
69

o)

71

71
72
75

12] FEAT FE] e

g

4.3.1 717]-

81
- 81

N

0
)A
of
o

~
Ho

5.1

81
82

e

]:] = P R RNy
T

SEERE

5.1.2
5.2

84
84

85
© 86

%}A}Hlfléi'““””””““““““"“““““““““““““““““““““““““““““”””'

0]

il

5.2.3 3}8}



16
17

26—28
- 30

At
M ﬁﬂ

W of
3 P
K o

L ~
'
Ro A

0
o I

— —

&

31
32—34

43—46

x
Hip

47
47-50

il
=H

)A
ol

N

- ol

n
%
i
=
Hin
—_
[m

JI

51

iz

—

TR
H
—_

o2
52
53

T
Hin

e
oy

—_—

o

Auoly F4 A

—_—

— N N N M S S m S 1o © b~ o O

54
55
56

57
o8
59
60

61

61

62
© 63

s
R

x
ot

63

© 63
- 64-67
68—=70

bA
Gl

T
B

=
iz
ZH

X
Him

75="T7

=

3 =% 3¢
e AT

AU ¥ Activityd

85
86
- 87

o
o

o)

iy
Tor

(=)



1y
d

1. Project Management Overview
2. Internal Distribution of Document

3 a. Exponent for Scaling Cost of Plants & Equipments






Kl
Ki0

mlm

K0







=
i

=
o

H13

1.1 M

!

i

)
—_
1o

.Z:l

o
R

o] B olgy.

o
H

o
T
Hi
NR
22

To-

Ak
I

i

= Aol =

=4 8- 4 1.8} 2}

L
L.

= 28 do =z AAAA

~
B

g AYute AFste

1ol w

st

E_ﬁ]‘
=

545 W& ste izt

SESEEREE

U
i

o))

o] 29 &

=

QAU G o A}

g

VT

§-l_

oA ARy ol o

=

A wet FAe 2 Aol

o 7}

A
5

[~
o

el

N

<

11



r >
i
il
=
2,
N
i
9
o
=5
[N
U-IM
et

1.2 HEI=E

1.21 5 X
Aol AdANClsl HFA” 2 ATh7E Aol )& A EY A2z A2zl
@ AU R REFANA ATl PAAL AT AS T
AuolzAtgel AH AW ohe} e olulAste ek

FAe Aegonn A

o2
o

71,

g,

2k Adn| ol BHEF ALY Bk ol dAA dE] AlEEH e TFFHE
BOT Ak 717 &8 & AE=E AP AP Ao EH, A4, +uj&4, A

FARY, AR 5 AU RN BAE JTelE obelsh Lok

rid

1.3.1 A A

1.3.2 834 =4
712G A e} FMEAAZ YE & Ao 7|&Eok (Discipline) ¥ A HA AHx

Z o YA “EE-2 Internal Distribution of Document“el] A= o] o)

* Flow Diagram & P&ID
* Utility Flow & Consumption
HA] =

* 38 7]7] List 2 7]2AM

%
)

12



[2] Z&A12A

* 717147
* w7

* AGAEAA

1.3.3 708

* oA

=

=
==

* BAH

4o
o

* A/

1.3.4 Atg &

o

Lo

Ho

* Cost Control

* Progress Report

* A

T
Nd

N
o

*

* 137}

2ol 2t7) 47| ol

B

aserr %

13



TH

X

i
N
B

345 7HAaL Sl

&

A A
1A, HZIEAEAE 59 &

A

)

el NS 2ES & Axd A

S

o~
T

1

°

]_

pal

S

AEQ}

Ay

of@ 4kgiel

=
o

’

Mo Al ofd

[e)

%
F3%

=

=

ZHED o 7|+
2, A¥, AA,

H

o

AT,

A

o] F2l(Project Definition)

=

=

X

o7 7}A) 9]
1.5.1 3% 12 (Plant Description)

1.4.2 Oy
1.5 E=

da7}t

] AEA AA

3]

gl 3 FollA 7t

B

o] ohd ¢+7

Njo
)

ol I R =

oL

o

1

T

(Grass Root)=]
1.5.2 &2 2% (Scope of Work)

_—0.._
;OU

it

el

B

14



[¢]

“X=-1, Project
[e)

L

R

o thshA

Riu

A, A MR (EE, =

7=

3] 71&Ho] ok

S

fin

o

lof wel shel, S,

¥

o A

°| Al¥(Plant Specification)
A RE B

Management Overview”

I
ok

+

o
1
e

o

B 4%

)=

T

H(Chemical Grade Refinery)7k#] th. o] &

FE3e T E3(Topping Refinery)ell A

o] &% (Plant Capacity)

AR A

a

3

has
™

Al

[2] BSTB%

2 e 19 o AHTwinez H4

i/

A -85 500MW7E 7t

200,000 BPD

s N

ot 2522 1000 MW (500MW x 271)
=]

9

60,000 BPD

1

ZOEE

A o

1

.

]_

S

[2] BRTE

o

Ho
of

KO

100,000BPD %

NA =

Al
“

1.6 =¥ &(Factor) =&

o g

%
Z(Quantity)e] =

e, 7% dolE

AN

TE WHle FE &

29

il

o

o1 2HFactor)e] #-&o] o]

& Z(Capacity)®] wW3}lo]H,

L
.

oLt Al
5o )5 WE H

N

2 % gtk

I

;o‘_

o}

i

15
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A= “HF=-3a, Exponent for Scaling Cost of
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o] o] WK E T W3hell 7o Aulan o] 1o 7A)ds & + Ao

A 28(%)

(e1¢1) g AABE
10 6.1 10.1
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AdAdnie] AAME &7 #s 24 S B90.5-20Del= 0.6 WHES 285

= 77t gle Aolth( “H5-3b, MiF/AFR” F=E)

—

6.2 ST (Complexity)
ERAEE vlusta o2 A3 g AL ofF oy dojg. A ° M

B e AR ek ¢ e Ul T shurt 717] oA Wlaeln. =8 7171 A

FE Alst M= LA MHol glojof gt = uH|7]7|(Spare Equipment), 7]

™
s
o,

Aule

N

%] (Package Unit), ¥}3+ 7]1#-A1(Piping Items) 52 E3F o o gt 83 127}
of gttt

oo = HY ARAHIES 717] Ars T A 289 77 7 AAYH <l
Al (Engineering Manhoun)®] A7 ztgoltt. 717] N5y WIS EF st 717 3

MH We]9] =25 Ho Fu vk webd Af373e] AAns 7171 A FrlE o

& Aok

F1-2, AFAnldA Yo" AHAE
A 71714 _MH/7]7]
1 138 1,129
2 112 1,205
3 77 1,238
4 110 1,643
5 61 1,761
6 65 1,172
7 41 1,356
8 36 861
9 141 1,150
(*3+t) (76) (1,279)

Z}&: Hydrocarbon Processing
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[1] EF2 E4%L (Specialization)
AN JF Y8 5SS oldlstar dF<9 @A(Work Step)d &
7159 9 (Discipline)¥ H&3td 45 W8S 543134
[2] S22 ==3¥} (Simplification)
B3t delh AgdAdn] dF &S AEsEHa A5 E FEEE
T+ 8-3}(Categorization)d}o] ©<=3}3hc},
[3] EF2 B=Tt (Standardization)
Al dH] g9 AR FTER(Work Break Down Structure)S Q¥<¢ wAYE, 99

(Discipline)®, Work Package®™ % Work Activity ¥ 2 o33 o] #g] level B2
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stel EEseTt

e

Level—1 Project Objective and Goal
Level-2 Work Area

Level-3 Functional Discipline Work Element
Level-4 Work Package and Work Groups
Level-5 Specific Work Activities
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2.1.4 B8 HERQ Oy
1] E=E22 Ui BS (Project Work Level—2~5 )
37 AbgAdn B A S0 AFgAN] 7hAe] 3gul 3 AAM] (Engineering
Fee) W&] 71 AA|, FAEA, 70, AFY B2l dn] FAS ol g o g ofzfe} 2

(1) 7124 A (Basic Design)

(2) A A (Detailed Design)
A) 74744 (Process Design)
B) 71A”d A (Mechanical Design)
C) wj¥Ad A (Piping Design)
D) A7]A A (Electrical Design)
E) A& A (Instrument Design)
F) 547 (Civil and Structure Design)
G)A %47 (Building Design)
H) 2M/Au]A A (Fire Fighting and HVAC Design))

(3) = 3 =) ] (Procurement)

(4) #HAF (Inspection)

(5) AFd#2] (Project Management)

[2] BEE®I HIAALE
(1) A An](Engineering Fee)%, 7]« =(License Fee, Know-how Fee % Patent Fee, &
o} 7|E4AAM F 319 LicenseAt=HE 7]E4EA &< Basic Design Package®

g2 =4 A= Plante] Processe] W&, Know-Howe| A7 9 AekzHe uwf

Z1RAA 2 Q1xdnlel]  =dete] # g3

g wol Aot UYEE B mEH Aeld ALtk ohyr FulelA AA EAY
B3
(2) BAEAE Aaue] 5 B elavle] £ (Procesyo] me} 2o FehA ] =

e ST o w2l B2 2ot doth w2 ZEFeA = Al g
(3) AAMIF Adniet AT e A4F Aulol sigsts A2 & £F3 thdolA Al
4 AANF @7 ST a7 AA Ay 2 AR ddne Ae sAIZ

AR Apol A A ) ket
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= 0k(Discipline)
(Work Level-3)

gl

Jl=EA

(Basic Design)

1.Design Basis and Process Specification

—Operation Basis
—Product Spec.
—-Raw Material Spec.
—Unit Consumptions

—Utility Requirements

2.PFD w/ Balance Calculation

3.P&ID w/ Hydraulic Calculation

—Process Description

4.Equipment Sizing and Data Sheet

5.Prel. Equipment Layout

6.DCS/PLC and Control Scheme

7.Manuals

8.Procurement Support

9.Administration and Project Support

SEEN

(Process

Design)
Ml

1.Design Basis and Process Specification Up—Date

2.PFD w/ Balance Calculation Up-Date

3.P&ID w/ Hydraulic Calculation Up—Date

—Hazop Study
-VE Study

4. Equipment Sizing and Data Sheet Up—Date

5.Preliminary Equipment Layout Up—Date

6.0CS/PLC and Control Scheme Up-Date

7.Utility and Off-site PFD w/ Balance Calculation

8.Utility and Off-site P&ID w/ Hydraulic Calculation

9.Utility and Off-site Equipment Sizing/Data Sheet

10.Procurement Support

11.Administration and Project Support

Hl
JIHEAH
(Mechanical

Design)

1.Specification

2.Calculation, Sizing and Mechanical Data Sheet

-Thermal Rating

3.Strength Calculation and Engineering Drawing

4 .Procurement Support

—Requisition
-TBA
-Vender Print Check

5.Administration and Project Support
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A2 2dgAmelAols E4le] E7s)
E2-1, 2ol FA &) st (2/3)
=Z0F(Discipline) | - Ha =
= AIE=, ot SAEES = - Hl
- (Work Level-3) LGS0l e 2 & (Work Level-4) |2
1.Specification
2.Pipe Stress/Vibration Analysis and Calculation
3.Plot Plan and Equipment Layout
HH 2t & A
4 Piping Arrangement and Layout
(Piping
5.Piping Support and Details
Design) ) ) ) .
6.lsometric Drawing and Bill of Materials
7.Procurement Support
A 8.Administration and Project Support
1.Specification
M 2.Calculation, Sizing and Data Sheet/Schedule
I &N 3.Single Line Diagram/Scheme Drawing
(Electric 4.Plan and Layout Drawing
Design) 5.Details
6.Procurement Support
= 7.Administration and Project Support
1.Specification
2.Calculation, Sizing and Data Sheet/Schedule
3.Plan and Layout Drawing
HEEN 4.Sequence and Logic Diagram
9 (Instrument | 5.Details
Design) —Requisition
6.Procurement Support -TBA
-Vender Print Check
7.Administration and Project Support
1.Specification
2.Calculation, Sizing and Data Sheet/Schedule
EZEN
3.Plan and Layout Drawing
(Civil and
4 Details Drawing
Structure)

5.Procurement Support

6.Administration and Project Support
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wo-1, Hopd Al WEe] HEF (3/3)

=Z0F(Discipline) | - Ha =
= AIE=, ot SAEES = - Hl
- (Work Level-3) LGS0l e 2 & (Work Level-4) |2
o 1.Specification
_ 2.Calculation, Sizing and Data Sheet/Schedule
SRR o
3.Plan , Layout and Building Drawing
(Building .
Al Desian) 4.Details
5.Procurement Support
6.Administration and Project Support
1.Specification
—Heating Load
o
2.Calculation, Sizing and Data Sheet/Schedule —-Cooling Load
A = —Ventilation Load
EHIE 3.PFD w/ Balance Calculation
(Fire Fighting | 4.P&ID w/ Hydraulic Calculation
and HVAC 5.Plan and Layout Drawing
Hl Design) 6.Piping Arrangement Drawing
7.Details
8.Procurement Support
9.Administration and Project Support
- 1.Vender Survey /PQ and Vender List
2.Inquiry/Quotation/Vender Selection and PO
(Procurement)
3.Expediting and Delivery
4 Administration and Project Support
1.Inspection Planning
a At 2.Shop Inspection
(Inspection) 3.Reporting
4.Administration and Project Support —Inspection Planning
—Project Control
1.Project Management and Project Engineering —Project Engineering
At 22 —Coordination
(Project 2.Administration and Reporting
Management) 3.Schedule/Cost Control and Reporting
—Project Quality Plan
4.Quality Control
—Audit and Report
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2k Adnldlixly o] g (Plant Engineering) AF¥-719d=+ A5 A o4 = IFA
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1) Engineeringd 5382 W3 2 7
2) AR WEe HAF o
3) dFFAY AR AT AA

‘O
4) AP FoEAH 4 (De-Bottle Necking)

Engineering 3 52
BRI

1) Engineeringd 7342 Alge HE

2) Project Specification®] =4
3) R yae 2

4) Engineering -3¢ AR-2Q e

5) 395 Qualitye] Monitoring and Review
6) dFTAY FAH A4S HE

7) @74 EA3 & 2 (De-Bottle Necking)

Project
Engineering 3 -2
AY 59 ¢
4 e A9

1) Engineeringd 73 2] Al&e] 4+

2) Project Specification®] Z<F 24

3) @FFd AA|, A8 g A3 B

4) Engineeringd 9] Ao Age]e] A
5) =33 4F Quality2] Monitoring and Control
6) T3 FAH WAAYY] 4

7 QRsA BAH B4

Engineering 3 §-2]
A B A4

DR EEXIEs

)

2) EngineeringdF-2] LAlo A 23) 2]

3) 4% B B

Engineering 3 §-2]
43 A4

ofN

H ARFPe A Az 57
5 AFTId FAF 880 ¢ By
1) Engineeringd 2] Aol A 23) 2]

2) AH ¥ 3

) AEEWY AR £Y D PT BE

4) CAD Operation

Engineering 3 §-2]
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¢ AQamelols Ealo] E73)
2.2.3 AX|UOFY HFIAT
1] 2919
AR An] dxUolg el ZF EolDiscipline)d J¥A424 2 dolxo] i A g%
Groups &73td Types st old 7l&a S5 dFAgd FAste] g7 7]
AT H&L 2ALY JRVIEe] SFL FHAT WEe e “E2-37 7 ok
¥2-3, dF7|=
AE ZleAsad JF4Ad 7lonls A
448 7] & A " ) R P b = -
e | samiary | REAEA | BEAEA | 23AEA |BEAEA Ll
Action Approved Checked Prepared Supported
CERED By By By By
b (£97b AEAD (24 2h) (82D
Wee A | e HAE | A7 7Y | imo = A
499 | 2 s | AR e | @y | B0 F
AEI|o = 0.2 0.3 0.3 0.2 -
. Approved Reviewed Checked Prepared | Supported
Action
CEEE N o il o o
(512 (<12 (HEAD (232 (&9
W&ol dE | W&y AE | W& HE | 479 7t | dFe B
e | W s | Bl P R | P R RS =9
AL = 0.1 0.2 0.2 0.3 0,2
Action Approved Checked Prepared | Supported
(45912 By By By By
(F<2h) HEAD (3 A (=97
BLE el AE 9| Ugel AR | Q% A dwel | ©
=<l 2 X1 L =9
AT = - 0.1 0.2 0.4 0.3
Action Approved Checked Prepared | Supported
CECE By By By By
(z1=2h HEA (23 A (=87
3 0] o] of e A& 2| WY HE | JF9Y 7| d579 D
e il 2 et LI =4
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[2] &EEBAXLOY BFIIME

Y ojg o] 7z} EokDiscipline)®, z+ Activity® HF-71d =

P>
hind
il
R
L,

F2—4, AR IA Uy 7105 (1/3)

rr
o

s-oKDiscipline

A7 E o 3} A2 2 (Work Level-4~5
(Work Level-3) g7l ek FAlEEs F= (Work Leve )

1.Design Basis and Process Specification

2.PFD w/ Balance Calculation

3.P&ID w/ Hydraulic Calculation

4.Equipment Sizing and Data Sheet

7124 A

) . 5.Prel. Equipment Layout
(Basic Design) auip Y

6.DCS/PLC and Control Scheme

7 Manuals

8.Procurement Support

9.Administration and Project Support

1.Design Basis and Process Specification Up-Date

2.PFD w/ Balance Calculation Up-Date

3.P&ID w/ Hydraulic Calculation Up-Date

A} 4 Equipment Sizing and Data Sheet Up-Date

24237 5.Preliminary Equipment Layout Up-Date

A (Process 6.DCS/PLC and Control Scheme Up-Date

Design) 7.Utility and Off-site PFD w/ Balance Calculation

8.Utility and Off-site P&ID w/ Hydraulic Calculation

vl 9.Utility and Off-site Equipment Sizing/Data Sheet

10.Procurement Support

11. Administration and Project Support

1.Specification

2.Calculation, Sizing and Mechanical Data Sheet
71AAEA

(Mechanical | S-Strength Calculation and Engineering Drawing

Design) 4.Procurement Support

5.Administration and Project Support

O | W|W|@|> | 0 OO0 |W| 0| 0" T |0 0| T\ === |>|>
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5.Procurement Support

A2 2 Aol Fale) EEs
H2—4, QAR LI IO E (2/3)
| S DO gnga) i SRS 2% ok Leve45) | Ylel
1.Specification A
2.Pipe Stress/Vibration Analysis and Calculation B
3.Plot Plan and Equipment Layout B
H?}iﬁ:} 4.Piping Arrangement and Layout B
Design) 5.Piping Support and Details C
6.Isometric Drawing and Bill of Materials C
7.Procurement Support B
A 8.Administration and Project Support D
1.Specification A
2.Calculation, Sizing and Data Sheet/Schedule B
Al A7)  [3Single Line Diagram/Scheme Drawing B
(Electric 4.Plan and Layout Drawing C
Design) |5 Details C
A 6.Procurement Support D
7.Administration and Project Support B
1.Specification A
2.Calculation, Sizing and Data Sheet/Schedule B
Al AR A 3.Plan and Layout Drawing B
(Instrument | 4.Sequence and Logic Diagram C
Design) | 5 Details C
6.Procurement Support B
7.Administration and Project Support D
1.Specification A
2.Calculation, Sizing and Data Sheet/Schedule B
=57 3.Plan and Layout Drawing C
(Civil and : :
Structure) 4.Details Drawing C
B
D

6.Administration and Project Support
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Al an A Yols EEEA
¥2—4, AAdAn|dAYelY JFTIe® (3/3)
FoHDiscipi : :
g | ZOHDICPINO |y p ) o EaEES 92 Work Level-4-5 7l

54

(Work Level-3)

1.Specification

2.Calculation, Sizing and Data Sheet/Schedule

A
B
c A=A — .
e 3.Plan , Layout and Building Drawing C
(Building :
Design) 4.Details C
5.Procurement Support B
A 6.Administration and Project Support D
1.Specification A
2.Calculation, Sizing and Data Sheet/Schedule B
A 3.PFD w/ Balance Calculation B
2 3 AW | 4 P&ID w/ Hydraulic Calculation B
Fire Fightin
( and H%/ A Cg 5.Plan and Layout Drawing C
Design) 6.Piping Arrangement Drawing C
gl 7.Details C
8.Procurement Support B
9.Administration and Project Support D
1.Vender Survey /PQ and Vender List B
7 2.Inquiry/Quotation/Vender Selection and PO B
(Procurement)
3.Expediting and Delivery C
4. Administration and Project Support D
l.Inspection Planning B
A 2.Shop I ti B
.Shop Inspection
(Inspection) b s
3.Reporting D
1.Project Management and Project Engineering A
AFd 2] 2.Administration and Reporting C
(Project 3.Schedule/Cost Control and Reporting B
Management)

4.Quality Control
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A4 AR A Yo" FEFA
H 4 & MALUHAXILNSE HESY
4.1 32EH BEEY
4.1.1 BouH EM 22X
[1] BEHAXILUOT B E4X=E
EA-1-2, FHaneAols F4 BAAR(1/)
i e QR U ENRES F2 e ;f i“?/
1.Design Basis and Process Specification A 8 960
2.PFD w/ Balance Calculation B 7 350
3.P&ID w/ Hydraulic Calculation B 35 | 3,500
4.Equipment Sizing and Data Sheet B 9 | 3,150
7157 5.Preliminary Equipment Layout B 6 480
(Basic Design) | pCS/PLC and Control Scheme AT | 3%
7.Manuals B 2 300
8.Procurement Support B -
9.Administration and Project Support D 1,130
Sub Total 10,220 | 4.97
1.[]J3pe_s]ijga1%e Basis and Process Specification A 10 200
2.PFD w/ Balance Calculation Up-Date B 7 140
A 3.P&ID w/ Hydraulic Calculation Up-Date B 35 700
4.Equipment Sizing and Data Sheet Up-Date | B 90 | 1,080
5.Preliminary Equipment Layout Up-Date B 10 510
E TR 6.DCS/PLC and Control Scheme Up-Date C 7 210
(Process ™7 Utlity and Off-site PFD w/ Balance
4 e S%Bgiigi?atigd Off-site P&ID w/ Hydraulic X : -
Calcu%/ation ! C 20 | 1600
A 9.Utility and Off-site Equipment Sizing/Data C 65 | 1950
Sheet ’
10.Procurement Support B 184 | 920
11. Administration and Project Support D 1,220
Sub Total 8,770 | 4.27
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F4-1-2, ArArdAYo " 54 EAAFR(2/4)
2o} v s A7 (4| =435
= ARE dgk FARES =
T (Discipline) 2 W FAELE o Nz & | MH | %
1.Specification A 16 | 1,440
2.Calculation, Sizing and Mechanical Data Sheet| B 184 | 4,600
71741494 |3-Strength Calculation and Engineering Drawing| B 83 | 3,735
(Mechanical 4. Procurement Support B 184 | 13,800
Design)
5.Administration and Project Support C 2,645
Sub Total 26,220 | 12.75
1.Specification A 8 800
2.Pipe Stress/Vibration Analysis and Calculation | B 8 | 1,275
3.Plot Plan and Equipment Layout C 22 | 3,080
w2 A 4 Piping Arrangement and Layout C 98 | 5.880
~} | (Piping  |5.Piping Support and Details C | 260 | 5,200
Design)
6.Isometric Drawing and Bill of Materials C 12,800 18,200
7.Procurement Support B 170 | 5,100
Al 8.Administration and Project Support D 4,765
Sub Total 44,300 | 21.54
1.Specification A 6 480
3 2.Calculation, Sizing and Data Sheet/Schedule B 28 840
=
3.Single Line Dia/Scheme Drawing B 23 | 1,610
A71/47 |4.Plan and Layout Drawing C 85 | 5,100
(Electric .
A Design) 5.Details C |23 | 1,410
6.Procurement Support B 184 | 1,500
7.Administration and Project Support D 1,560
Sub Total
o 12,500 | 6.08
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Tof e = dF | BH | FAdIT
B 7o) t3 EHEFS} 9=
T (Discipline) szl Hit & s = Nd=| & | MH | %
1.Specification A 12 960
2.Calculation Sizing and Data
B 11,200| 1,200
Sheet/Schedule
3.Plan and Layout Drawing B 65 | 3,900
A7 4.Sequence and Logic Diagram C 160 | 2,400
(Instrument
Design) 5.Details C 180 | 1,800
6.Procurement Support B 11,200 3,840
}
G 7.Administration and Project Support D 11,200| 1.900
Sub Total 16,000 | 7.78
A
] 1.Specification A 6 480
2.Calculation, Sizing and Schedule B 1,500
23 3.Plan and Layout Drawing C 65 | 3,900
= | EZA7)
(Civil and | 4.Details Drawing C 142 | 6,390
Structure)
5.Procurement Support B 184 | 1,100
A 6.Administration and Project Support D 1,700
Sub Total 15,070 | 7.32
1.Specification A 4 320
2.Calculation, Sizing and Data B 530
Sheet/Schedule
A7) 3.Plan , Layout and Building Drawing C 168 | 8,400
(Building | 4.Details C | 41 | 410
Design)
5.Procurement Support B 184 | 500
6.Administration and Project Support D 1,000
Sub Total 11,160 | 5.43
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F4-1-2, ARy " 54 £ (4/4)
o} AF | g | F935
P | Qakgel B3 FAEES P 7199
(Discipline) - | = | MH | %
1.Specification A 5 300
2.Calculation, Sizing and Data Sheet/Schedule| B 15 400
3.PFD w/ Balance Calculation B 5 200
A 2 An) 4.P&ID w/ Hydraulic Calculation B 8 640
A7 5.Plan and Layout Drawing C 15 | 1,200
(Fire Fighting
and HVAC 6.Piping Arrangement Drawing C 25 | 1,500
Design) 7 Details C | 129 | 645
8.Procurement Support B 15 375
9.Administration and Project Support D 440
Sub Total 5,700 | 2.76
1.Vender Survey /PQ and Vender List B 250 | 220
o) 2.Inquiry/Quotation/Vender Selection and PO | B 85 | 6,800
(Procurement) 3.Expediting and Delivery C | 250 | 5,000
4. Administration and Project Support D 1,480
Sub Total 13,500 | 6.56
l.Inspection Planning A | 250 | 375
1.Shop Inspection B | 250 | 6,000
AL :
. 2.Reporting C | 250 | 1,200
(Inspection)
3.Administration. and Project Support D 925
Sub Total 8,500 | 4.13
l.ID.TO]CC.'E Management and Project A 17.390
Engineering
A7) 2. Administration and Project Reporting C 4,680
(Project 3.Schedule/Cost Control and Reporting B 8,440
Management) :
4.Quality Control B 3,250
Sub Total 33,760 | 16.4
Grand Total 205,700| 100
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A47 A Ax Yoy mE-FA
[2] JI=&H B4 2MKE
3E4-1-3, 7848 A EAAR
/B] 31]'% 15[40‘:] %——’.‘—(Manhour) ;‘(j-ﬂ
PEEE L SEET BT e EERET TS
7H*)l:) :é"zl: %"—’F (%) (%)
1.Design Basis and Process Specification 8 120 960 9.4
2.PFD w/ Balance Calculation 7 50 350 3.43
3.P&ID w/ Hydraulic Calculation 35 100 3,500 | 34.26
4. Equipment Sizing and Data Sheet 90 35 3,150 | 30.83
5.Preliminary Equipment Layout 80 480 4.7
6.DCS/PLC and Control Scheme 50 350 3.43
7.Manuals 2 150 300 2.94
8.Procurement Support -
9.Administration and Project Support 1,130 | 11.01
Sub Total 10,220 4.97
[BleMaEr S8 EMXi=E
F4-1-4, A FAAE(1/5)
83 | =9l¥4Manhour) | A4
. ol m = . T4
=k A8 @y | B9 | F | T8 o
AL | T | & (BlB)| (%)
1.Design Basis and Process Specification Up-Date| 10 100 200 | 2.3
2.PFD w/ Balance Calculation Up-Date 7 20 140 | 1.6
3.P&ID w/ Hydraulic Calculation Up-Date 35 20 700 | 8.0
4.Equipment Sizing and Data Sheet Up-Date 90 12 1,080 | 12.3
5.Preliminary Equipment Layout Up-Date 10 51 510 |5.81
6.DCS/PLC and Control Scheme Up-Date 7 30 210 | 24
323
;;ﬁ 7.Utllity and Off-site PFD w/ Balance Calculation| 6 40 240 | 2.74
=
Utili ff-si P&ID H li
8.Uti 1ty and Off-site w/  Hydraulic 20 80 | 1.600 |18.23
Calculation
9.Utilit d Off-site Equi t Sizing/Dat
ility an site  Equipment Sizing/Data 65 20 | 1.950 |22.23
Sheet
10.Procurement Support 184 5 920 110.48
11.Administration and Project Support 1,220 |13.91
Sub Total 8,770 | 100 | 4.27
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A Al A Lol EEEA
FA-1-4, FAEA EAAE(2/5)
o | FYFFManhour) | HA
ol SEREE G (e | = |7 T
AP | F5 | FF | %) )

1.Specification 16 90 1,440 | 5.49
2.Calculation, Sizing and Mechanical Data Sheet| 184 25 4,600 |17.54

7174 |3.Strength Calculation and Engineering Drawing | 83 45 3,735 | 14.24

A7 4.Procurement Support 184 75 | 13,800 | 52.63
5.Administration and Project Support 2,645 10
Sub Total 26,220 | 100 |12.75
1.Specification 8 100 800 181
2.Pipe Stress/Vibration Analysis and Calculation | 85 13 1,275 | 2.85
3.Plot Plan and Equipment Layout 22 140 | 3,080 | 6.95

w7t 4.Piping Arrangement and Layout 96 62 5.880 | 13.27

A |5.Piping Support and Details 260 20 5200 | 11.74
6.Isometric Drawing and Bill of Materials 2,800 | 6.5 | 18,200 |41.08
7.Procurement Support 170 30 5100 |11.51
8.Administration and Project Support 4,765 | 10.76
Sub Total 44,300 | 100 | 21.54
1.Specification 6 80 480 | 3.84
2.Calculation, Sizing and Data Sheet/Schedule 28 30 840 6.7
3.Single Line Dia/Scheme Drawing 23 70 1,610 | 12.88

7] |4.Plan and Layout Drawing 85 60 5,100 | 40.8

A 5.Details 135 | 104 | 1,410 |11.28
6.Procurement Support 184 8.2 1,500 12
7.Administration and Project Support 1,560 | 125
Sub Total 12,500 | 100 | 6.08
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A4z AAdAu A Yo" FFEFA
FA-1-4, FAEA EAAE(3/5)
A & A4F4=(Manhour) 312]
2ot ST A5 | e | 2 [7a]TF
AP | BF | B ()] (o
1.Specification 12 80 90 | 6.0
2.Calculation Sizing and Data
1,200 1 1,200 | 7.5
Sheet/Schedule
A 3.Plan and Layout Drawing 65 60 | 3,900 |24.37
o
A7 | 4Sequence and Logic Diagram 160 15 | 2,400 | 15.0
5.Details 180 10 | 1,800 |11.25
6.Procurement Support 3,840 | 24
7.Administration and Project Support 1,200 1,6 | 1.900 | 11.85
Sub Total 16,000 100 | 7.78
1.Specification 6 80 480 | 3.2
2.Calculation, Sizing and Schedule 1,500 | 9.95
3.Plan and Layout Drawing 65 60 | 3,900 |25.88
Ex
4.Details Drawing 142 45 16,390 | 424
A
5.Procurement Support 184 6 1,100 | 7.3
6.Administration and Project Support 1,700 |11.27
Sub Total 15,070| 100 | 7.32
1.Specification 4 80 320 | 2.87
2.Calculation, Sizing and Data
Sheet/Schedule 530 | 473
3.Plan , Layout and Building Drawing 168 50 |8,400 | 75.3
A=
3 4.Details 41 10 410 | 3.65
A
5.Procurement Support 184 2.7 500 | 4.48
6.Administration and Project Support 1,000 | 8.95
Sub Total 11,160| 100 | 5.43
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=
AN
4

et

F4—-1—-4, AAEA EAXE(4/5)

Hapg | FYe(Manhour) _?Lﬂ
2o A& Bl | g = |7 H]O
AR | 35 | 35 0| @)
1.Specification 5 60 300 |5.26
2.Calculation, Sizing and Data Sheet/Schedule 15 26.7 400 | 7.01
3.PFD w/ Balance Calculation 5 40 200 |3.51
o 4,P&ID w/ Hydraulic Calculation 8 80 640 |11.23
= | 5.Plan and Layout Drawing 15 80 1,200 |21.05
¥l | 6.Piping Arrangement Drawing 25 60 | 1,500 |26.32
b 7.Details 129 5 645 |11.32
8.Procurement Support 15 25 375 | 6.58
9.Administration and Project Support 440 | 7.72
Sub Total 5,700 | 100 | 2.76
F4—1—-4, FAEA E4A=(5/5)
e 5 <43-(Manhour) AF A
oa.a _ A
S we s | 50 F T o
13447 P&ID 55 188 8,770 | 6.28 4.27
2.71A1A Equipment 184 1425 | 26,220 | 18.77 | 12.75
3.ujEAEA ISO =9 2,800 158 | 44,300 | 31.71 | 21.54
4. 7717 3]x717] 9% 152 | 12,500 | 8.95 6.08
5. A7 A Loop 1,200 13.3 | 16,000 | 11.45 7.78
6. E=A7 15,070 | 10.78 7.32
1.10547 11,160 | 7.98 5.43
8.4 P Au|Ad7 Equipment 40 1425 | 5,700 | 4.08 2.717
AIEA A 139,720 | 100 67.94
Overall Per Equipment Equipment 184 760
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A4z AAdAu A Yo" FFEFA
[4] PSS EAXRE
F4-1-5, 7EA SR
i = 9] & Z=(Manhour)
715 A A
A& Eqmpment o) = | 3Am T/8H]
and Material | - - = o (%)
o1 o1 (A))
Item
1.Vender Survey /PQ and Vender List 250 2.6 645 4.78
2.Inqui tation/Vender Selecti
nquiry/Quotation/Vender Selection . - 6.375 | 47.0
and PO
3.Expediting and Delivery 250 20 5,000 | 37.04
4. Administration and Project Support 250 6 1,480 | 10.96
Sub Total 13,500 | 100 6.56
Overall Per Equipment/Material 250 54
Overall Per Equipment 184 734
[6] BAIEY BEAMXI=
E4-1-6, FAHEA BHAR
A= F4F<=(Manhour)
CF=FIM4) AP AA]
HFHE Equipment | g | % | zxguw | T8
and Material | @2 | 22 %) (%)
Item
1.Inspection Planning 250 15 375 4.41
1.Shop Inspection 250 24 6,000 | 70.59
2.Reporting 250 4.8 1,200 | 14.12
3.Administration and Project Support 250 3.7 925 10.88
Sub Total 250 8,500 100 4.13
Overall Per Equipment/Material 250 34
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AR AU g EE=FA
[b]AIE B EY EAX=E
F4-1-7, ARIBEEL BAAR
/\i 31]' %}‘ l% Ql:} %#(Manl’lour) /\]'(ﬁ ;8_ ;-ql
QE e CE=rI70=) _ L]
e Equipment | 951 | & | 7/8H )
Item %‘/F‘ %‘/F‘ (%) 4
1.Proj M
Olect Management and 184 95 | 17,390 | 5151 | 845
Project Engineering
2.Administration and Project Reporting 184 25 4,680 | 13.86 2.28
3.Schedule/Cost Control and Reporting 184 45 8,440 | 25.0 4.10
4.Quality Control 184 18 3,250 | 9.63 1.57
Sub Total 33,760 | 100 16.4
Overall Per Equipment 184 183
[7] AIE TN B 2AXi=
EA-1-8, AR] QA 4 BAAR
T8 AA4E £ 4F<4=(Manhour)
ﬁ “tr"LH 3 t}o = A8
ST @A | od | 3| TR
T T (%)
171244 P&ID 35 292 10,220 4.97
223X 4 A Equipment 184 800 139,720 67.94
R ot Equipment/Material Item 250 54 13,500 6.56
4. 731} Equipment/Material Item 250 34 8,500 4.13
S5A M #E Equipment 184 142.2 33,760 16.4
Grand Total Equipment 184 1,118 205,700 100
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[2] Q& EMQ HFI0T
E4-1-10, A0 FA 4771
Q= gz et E 4TS TldnlE
71&AH -
Type e aFNeAd | FEUEA | 2FER |FE15AH A
ER71EA
Action | Approved By | Checked By | Prepared By |Supported By
(FF912D (&<12h (HEAD (ZHd=h (ES=p)
R dhEel AR | gl AE QIR AR L
A9gel | R e | 1Y R | 2y
sz =R
HF71e 0.2 0.3 0.3 0.2 - 1
=
Action | Approved By | Reviewed By | Checked By | Prepared By | Supported
(FF91=D (&<12h (&1=h (HEAD (A= |By (=8AD
5 Wgel e | hee) HE (8o HE 0| QR Ak| e
Ade] | R 5 | sl W ouek | ne 2y | =9
A 5
o I 0.1 0.2 0.2 0.3 02 |1
Action Approved By | Checked By |Prepared By | Supported
(G792 (217 (AEAD F47) By (&
SEEE Wgel AE 9fgel AE 9| dre) sk QR
Cxil ok L =9
27
wF71e - 0.1 0.2 0.4 0.3 1
=
Action Approved By | Checked By |Prepared By | Supported
(A7) (&<12p (HEAD (Z92h By (¥€2b
b | mage Heel AR 9| Yge HE | QR /| P
29l 2ug | @y | zH
A
o I - 0.1 0.2 0.3 0.4 1




A4z AAdAu A Yo" FFEFA
[3] BRAH|AX|LoF 2ot HEEY
(1) 712&
E4-1-11, 7]3AA 45
®xF
=
SEIE T laq | smzed oz | wdss
s O%e 99
1.Design Basis and Process A ltem 120
Specification (80~130)
i Engineering 35 50
2.PFD w/ Bal Calculat B %
W/ Balance Calculation ° Drafting 15 (35-60)
Calculation 20 100
3.P&ID w/ Hydraulic Calculation B % Engineering 50 (80~150)
Drafting 30
Calculation 15
Data Sheet 20 a5
4.Equipment Sizing and Data Sheet B Item *717]19] Bz 9 (15-50)
ol 2o we}
Aol7h gol
. . Engineering 50 80
5.Prel E t Layout B &
cHminary Equipment Layou ° Drafting 30 (60~120)
Engineering 35 50
.DCS/PLi 1 Sch A 7
6.DCS/PLC and Control Scheme 4 Drafting 15 (35-60)
100
7.Manuals B Item (50-300)
8. Procurement Support - Lot -
10% of Total
9.Administrati d Project S rt Lot
istration atid Froject Suppo 0 Discipline Manhours
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ArAn AUy EFFA
(2) sMaH, 3TaH
¥4-1-12, 3444 FA4%
d*F
209 %E’L [$) L Z7)0 = <) e
A8 A= @9 EFHS 7+ R o
B R He
1.Design Basis and Process A ltem BEDDZ}H 20
Specification Up-Date Utility/Off-site =7} (10~30)
2.PFD w/ Balance Calculation 20
B z ility 724+
Up-Date ° ity ° (10~30)
3.P&ID w/ Hydraulic Calculation 20
B =} APA A A Z Zﬂ L, o3
Up-Date ° SHEA ° (10~30)
4.Equipment Sizing and Data Sheet 10
B A} XA A Z A8k
Up-Date | A ° (5~15)
5.Preliminary Equipment Layout B g | Az Ay 25
Up-Date (20~30)
6.DCS/PLC and Control Scheme B % New Items 7} % 30
Up-Date ® | Finalize (20~40)
7.Utility and Off-site PFD w/ C < Engineering 25 40
Balance Calculation ® | Drafting 15 (30~50)
Calculation 20
8.Utility and Off-site P&ID w/ ¢ | o= En;i:eﬂg 2 80
Hydraulic Calculati ° . 60~100
ydraulic Calculation Drafting 30 ( )
9.Utility and Off-site Equipment C a0 Calculation 15 30
Sizing/Data Sheet ® | Data Sheet 15 (10~45)
Vendor Pint 5
10. P tS t B It _
rocurement Suppor em Review 3-8)
11.Administration and Project D Lot 10% of Total
Support Discipline Manhours
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A4 ArFdn] A Yoy mEEA
(3) BMIEA, 1HEAH
¥4-1-13, 71A4A =A%
St e
A& Nepe| B | EEQE NE EOEES
B ()2re W9
Equipment
e L Specification 90
1.Specification A Item
P Purchasing (60~120)
Specification
Calculation
and Sizing15
2.Calculation, Sizing and Mechanical B a0 Data Sheet 10 25
Data Sheet ° | F7)7)e B w (10~40)
dolxof wet
Aol7k ol &
Calculation 15
3Strength Calculation and At 45
Engineering Drawin, B %8| Engineering 15 (30~50)
gmeerig g Drafting 15
Requisition 20 75
4.Procurement Support B | Item | Bid Evaluation 25 (60~90)
Vendor Print Check 30
. , , 10% of Total Discipline
5.Administration and Project S t D Lot
nistration an oject Suppor 0 Manhours
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AR AU g EE=FA
(4) DMaH|, ofzra
F4-1-14, viEEA SR
S o
A& erz| B9 EER 71ZF B Fs
— ()gke M9
Material specification 100
Design Specificati
1.Specification A | dtem | JCoST OPECHERHON gh 190)
Purchasing
Specification
Critical Pipe Item
2.Pipe Stress/Vibration Analysis and . P 15
. B Item | Calculation 10
Calculation . (10~20)
Analysis 5
Calculation 10
. Engineering and 140
3.Plot PI d E t Layout C = .
0L HdTl anc =quipment Layod ¢ | Coordination 100 (80~150)
Drafting 30
Calculation 10 60
4.Piping Arrangement and Layout C 7% | Engineering 30
. (50~80)
Drafting 20
" . Engineering 10 20
5.Pi Support and Detail C 7
PIMg Stpport anc Letars ¢ | Drafting 10 (15-25)
6.Isometric Drawing and Bill of C % Drafting 5 6.5
Materials ® | Bill of Materials 1.5 (5~6)
Requisition 10 20
7.Procurement Support B Item | Bid Evaluation 5 (20~40)
Vendor Print Check 15
8.Administrati d Project
HIStration and Frojec 10% of Total Discipline
Support D Lot

Manhours
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(5) BMEA, MIIEAH

F4-1-15, A7144A FA4

=5

- 3T
SESRES I lag | mzga Az | weEs
= Kb )
Material specification %0
1.Specification A | Item | Design Specification (60-120)
Purchasing Specification
2.Calculation, Sizing and Data B % AAAAY, A &Sizing 10 30
Sheet/Schedule |Data sheet/Schedule 20 (25~35)
Calculation 20 70
3.Single Line Dia/Scheme Drawing B % | Engineering 30
. (60~80)
Drafting 20
. Engineering 40 60
4.Pl d Layout D C &
Al A Layout Lrawine | Drafting 20 (50~80)
: Drafting 4.5 6
5.Detail C = . :
e | Bill of Materials 15 (5+8)
Requisition 2 89
6.Procurement Support B Item | Bid Evaluation 3 (5; 15
Vendor Print Check 3.2
7.Administrati d Project
nistration and Projec 10% of Total
Support D Lot

Discipline Manhours
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=FA

(6) BM&AH, A

= Al

¥4-1-16, AFEAA FAK

o 3T
SERES orlen|  mead e | wews
()ek2 H9
Material specification
L Design Specification 80
1.Specification A | Item
P Purchasing (60~120)
Specification
<! Ak, A 5Sizi
2.Calculation Sizing and Data B |Loop :—]741];:1& Shjet/ izing 1
Sheet/Schedule > 0.5~1.2
/ Schedulez}4d ( )
) Engineering 45 60
Pl L D B %
3:Plan and Layout Drawing ¢ Drafting 15 (50~80)
N Engineering 10 15
4.5 dL D C %
Squence ant Loglc Liagram ® | Drafting 5 (10~20)
: Drafting 8 10
5.Detail C 7
erars ¢ | Bill of Materials 2 (5-15)
Requisition 3 10
6.Procurement Support B | Item | Bid Evaluation 3 (5-20)
Vendor Print Check 4
. 4 10% of Total
7.Administration and Project Support D Lot oo

Discipline Manhours
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A47 A Ax Yoy mE-FA
(7) BMHEAH, ESEA
¥4-1-17, EE4A A%
B N
AFU& SNels e B89 7= ()ore me)
Material specification %0
1.Specification A Item | Design Specification
. e (60~120)
Purchasing Specification
2.Calculation, Sizing and B Lot =AY, A F5Sizing 2
Data Sheet/Schedule Data sheet/Schedule Z+Ad
. Engineering 45 60
3.Plan and Layout Drawin C Z
Yo & ° | Drafting 15 (50-80)
, Drafting 30 45
4. Detail C =+ : )
etars ¢ | Bill of Materials 15 (35-50)
Requisition 2 6
5.Procurement Support B Item | Bid Evaluation 2 (520)
Vendor Print Check 2
6.Administration and Project D Lot 10% of Total Discipline
Support Manhours
(8) BAMI&EH, H=EA
¥4-1-18, A4 FAR
SR o _ 2 B3
AFU& Nels ! BEF#Y 71E ()ore. me)
Material specification %0
1.Specification A Item | Design Specification
) . (60~120)
Purchasing Specification
2.Calculation, Sizing and B Lot ALY A JSizing 2
Data Sheet/Schedule Data sheet/Schedule Z+4d
. Engineering 35 50
3.Plan and Layout Drawin, C =z
Yo & ¢ | Drafting 15 (40~60)
: Drafting 8 10
4 Detail C 2
clars ¢ | Bill of Materials 2 (5-20)
Requisition 2 5
5.Procurement Support B Item
4 P Vendor Print Check 3 (5~15)
6.Administration and Project D Lot 10% of Total Discipline
Support Manhours

61



r >
i
il
=
2,
N
i
9
o
=5
[N
U-IM
et
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R WS
Material Specification 60
1.Specification A Item | Design Specification
. L (50~80)
Purchasing Specification
2.Calculation, Sizing and Data B 2 Calculation 5 10
Sheet/Schedule ® | Data sheet 5 (8~12)
. Engineering 25 40
3.PFD w/ Bal Calculat B % .
W/ Balance Calculation ¢ | Drafting 15 (30~50)
Calculation 20 %0
4.P&ID w/ Hydraulic Calculation B 7} | Engineering 30
. (60~100)
Drafting 30
. Engineering 40
Pl L D o 0
5.Plan and Layout Drawing C 3 Drafting 20 6
" . Engineering 40 60
6.Pi Arr t D C %
pIng Arrangement LTawing | Drafting 20 (50~80)
. Drafting 3 5
7.Detail C %
crars ¢ | Bill of Materials 2 (3-15)
Requisition 5 o5
8.Procurement Support B Item | Bid Evaluation 5 (90-35)
Vendor Print Check 15
9.Administration and Project D B 10% of Total Discipline

Support

Manhours
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A4 AR A Yo" FEFA
(10) S*OH
F4-1-20, 7 FAE
7 - EFE E9TT
SRR Nepe | B9 w2 e | Gatleg
1.Vender Survey /PQ and Vender . . 2.5
List B Item | Equipment/Material %)
Equipment/Material
2.Inquiry/Quotation/Vender Selection B ftem 8&3&;0%0 and Vender 75
and PO Selection 30 (60-80)
PO 25
3.Expediting and Delivery C | Item | Equipment/Material (102930)
4.Administration and Project Support D I{gﬁh%fur?tal Discipline
(11) ZAL
F4-1-21. A FAE
=] 1;;]_,0 _ T _i_ ﬂ.o oLz
CERRES S| B azmzea e (|FEEMET
LInspection Planning B | Item Equipment/Material (11;52)
2.5hop Inspection B | Item Equipment/Material (202j130)
3.Reporting B | Item Equipment/Material ( 451?5 0
4. Administration and Project Support D 10% OfN}; (;f}aliu]?;smphne

(12) ArgaE

F4-1-22, A

e] A

5 = = EF E9TT
A ol e | mzaa e |FEENRD
: Equipment Item
1.Project Management and A ftem P%}lepct Management 40 95
Control Project Engineering 55 (80~110)
2.Administration and Project . 25
Reporting C Item | Equipment Item (20~30)
3.Schedule/Cost Control and 4 45
Reporting B Item | Equipment Item (40~50)
: . 18
4.Quality Control B Item | Equipment Item (15-25)
10-15% of Total HO
Engineering Manhours
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4.2.1 EHAO BN =N
(1] ZEgHel MH S 2a
T8 AI4= -&<~(Manhour)
i SE arer | S| F T

13447 ERA/AFHAEA R A1 219 170 37,230 2.75
2. 71414 A TETH/AFH AL EA [ H LA 290 470 | 136,300 | 10.09
3. A T H/AFH A A [ B A 4,754 50 237,700 17.72
4.7 7147 TETH/AFH A A [ B LA 2,054 128 262,910 19.31
S5.A1AAA S H/AFH A A [ B A 768 125 96,000 7.05
6. 2547 SETA/AFH A AA [ B 3L 1,308 250 327,000 | 24.14
1.1544 SETA/AFH A AA [ B a1 A 841 140 117,740 8.76
8.373 47 TH/AFH A IA [ B A 75 658 49,350 3.64
9.7 4R 2 6,430 12,860 0.95
10.=27 1« 4,880 0.36
11LAFG 3 A2 A ] 1 9,930 9,930 0.73
12 A3 FE]/ATE A A E 1A 20 3,050 61,000 4.5
Grand Total Eg::;iﬂikv 10,332 130 1,343160 100
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A4z AAdAu A Yo" FFEFA
[2] &fXMaH|Q BM Bd 24
F4-2-1, TRAHAA Yo" A 24 (1/3)
J 7] & 32 T
B | g g gunes gu| oo |2UE|RHEs, Frlahon
(Discipline) 7lo= | Item |MH/ltem | MH |9+$)(%) |2 A1(%)
1.Process Specification A 19 700 | 13,300 | 36.1
2.Balance Calculation and PFD B 15 160 2,400 6.4
3. Hyd. Calculation and P&ID B 35 200 7,000 | 18.8
SZAA
(Process | 4.Equipment Sizing/Data Sheet B 150 90 13,500 | 38.7
Design)
5.Document and Report C
6.Project Support C
Sub Total 219 165 | 36,200 | 100 2.75
1.Specification A 20 700 | 14,000 | 10.3
2.Calculation B 99 240 | 23,760 | 17.7
71A8A | 3 Drawing C | 46 | 130 | 5980 | 44
(Mechanical
Design) | 4.Document and Report D 125 380 | 47,500 | 35.0
5.Project Support B 44,700 | 32.6
Sub Total 290 470 |{135,940| 100 | 10.09
1.Specification A 26 260 6,760 | 2.79
2.Calculation B 832 45 37,440 | 15.88
3.Plan and Layout B 80 145 | 14,400 | 4.73
w2437 4. Piping Arrangement C 250 120 | 30,000 | 12.5
(PIPiNg | 5 Details and 1SO C |3540| 25 |88500| 344
Design)
4. Document and Report D 26 1,550 | 40,300 | 16.76
5 Project Support C 31,130 | 12.95
Sub Total 4,754 52 248,540 100 | 17.72
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AR A Yo " 4 24 (2/3)
%o]: A] 31]_1: Oﬂ EH%]— ﬁ}\-ﬂﬁzi} [ AR (ﬁ!% Aéjq-% %-ﬂ%—?‘ %’——{F(Manhour)
gl = BB —

(Discipline) | © = = °TINdx| Item |MHItem| MH |9](%) | AA(%)
1.Specification A 45 350 15,750 | 6.08
2.Calculation, B 49 140 6,860 | 2.67
3.Single Line and B 200 140 28,000 | 11.05

A7148A | 4. Plan and Layout C | 1,400 | 90 |126,000| 49.0
(Electric
Design) | 9-Detail C 310 130 40,300 | 1.9
6.Document and Report D 50 830 41,500 | 15.96
7. Project Support B 35,000 | 13.35
Sub Total 2,054 143 {293,410 | 100 | 19.31
1.Specification A 14 900 12,600 | 13.31
2.Calculation B 2 760 1,520 0.6
3.Plan and Layout B 200 55 11,000 | 11.72
A2 A
(Instrument | 4.Details C 532 15 7,980 7.6
Design)
5.Document and Report D 30 1150 | 34,500 | 36.24
6 Project Support C 28,250 | 29.53
Sub Total 768 125 95,850 | 100 | 7.05
1.Specification A 4 70 280 0.08
2.Calculation B 83 950 78,850 | 23.98
3.Plan and Layout B 809 95 76,855 | 23.71
ERAA

(Civil and | 3.Details C 300 60 18,000 | 55

Structure)
4.Document and Report D 112 1100 | 123,200 | 37.93
5 Project Support C 28,800 | 8.79
Sub Total 1,308 250 326,985 | 100 | 24.14
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A47 A Ax Yoy mE-FA
o Adn A Yo g A 241(3/3)
Ho} A= e SEMPE N RERSE RS F<=(Manhour)
(Discipline) TR 35 714=| Item |MH/Item | VH oo | A
%) | %
1.Specification A 52 40 2,080 1.81
2.Calculation B 24 370 8,880 7.49
A% 3.Plan and Layout B 500 55 27,500 | 23.59
(Building | 4.Details C 201 30 6,030 5.2
Design) | 4 Document and Report D | 64 | 840 | 53760 |45.29
5.Project Support C 19,760 | 16.63
Sub Total 841 140 11,8810 | 100 | 8.76
1.Specification A 5 1760 8,800 17.8
2.Calculation B 5 320 1,600 3.24
727 3.P&ID B 7 160 1,120 2.27
(Environment. | 4.Plan and Arrangement C 20 80 1,600 3,2
Design) | 5 pocument and Report D 38 480 18,240 | 36.73
6 Project Support C 18,160 | 36.76
Sub Total 75 660 49,520 3.64
Quality Assurance Activity B 2 6,430 12,860
FARS
Sub Total 112,860 0.95
B Quality Control B 4,880
F27e
Sub Total 4,880 0.36
1.Engineering Control B 3,530 | 35.52
Atedd)® | 2.Administration and Project C 6400 | 64.48
AA#e] | Support
Sub Total 9,930 100 | 0.73
1.Document and Report B 20 1,300 26,000 | 42.53
Az 2.Administrati Proj
A #7) dministration and Project C 35000 | 57.47
Atdx19l | Support
Sub Total 20 3,050 61,000 | 100 | 4.5
7 Grand Total 10,332 130 1,343,160 100
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g aul dA Yoy BEEA
4.22 2MAQ HEEY
F4-2-2, AN FEFAN(L/3)
ol _ e - AT BAIE EFTT
AHE gk FAXFS F=
(Discipline) ot El R e 71 Item MH/Item

1.Process Specification A 19 700
2.Balance Calculation and PFD B 15 160
3. Hyd. Calculation and P&ID B 35 200

S8AA

(Process 4 Equipment Sizing/Data Sheet B 150 100

Design)
5.Document and Report C
6.Project Support C
Sub Total 219 170
1.Specification A 20 700
2.Calculation B 99 240

7IAEA | 3 Drawing C 46 130

(Mechanical

Design) 4.Document and Report D 125 330
5.Project Support B
Sub Total 290 470
1.Specification A 26 260
2.Calculation B 832 40
3.Plan and Layout B 80 180

SIEREPE 4 Piping Arrangement C 250 140

(Pipng | 5 Details and 1SO C 3,540 25

Design)
4.Document and Report D 26 1550
5 Project Support C
Sub Total 4,754 50




Tof e = &5 e SFEGET
o) e FNEES FB
(Discipline) el B FaEes 3 7NH= Item MH/Item
1.Specification 45 350
2.Calculation, 49 140
3.Single Line and 200 140
7144 | 4. Plan and Layout 1,400 90
(Electric
Design) 5.Detail 310 15
6.Document and Report 50 830
7. Project Support
Sub Total 2,054 130
1.Specification 14 900
2.Calculation 2 760
3.Plan and Layout 200 60
A2
(Instrument | 4.Details 532 15
Design)
5.Document and Report 30 1,150
6 Project Support
Sub Total 768 125
1.Specification 4 70
2.Calculation 83 940
3.Plan and Layout 809 100
ERAA
(Civil and | 3.Details 300 60
Structure)
4.Document and Report 112 1,100
5 Project Support
Sub Total 1,308 250
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A 3= St TATF B} 5
(Discipline) SHEe) tiE FAREH 3 7= Item MH/Item
1.Specification A 52 40
2.Calculation B 24 370
A=A 3.Plan and Layout B 500 60
(Building 4.Details C 201 30
Design) | 4 pocument and Report D 64 840
5 Project Support C
Sub Total 841 140
1.Specification A 5 1,760
2.Calculation B 5 320
747 3.P&ID B 7 160
(Environment. | 4.Plan and Arrangement C 20 80
Design) 5.Document and Report D 38 480
6 Project Support C
Sub Total 75 650
Quality Assurance Activity B 2 6,430
FHARZ
Sub Total
B Quality Control B
F471=
Sub Total
1.Engineering Control B
A8 2.Administration and Project C
AA#e | Support
Sub Total 1
1.Document and Report B 20 1,300
A2 2.Administration and Project C
AdA19 | Support
Sub Total 20 3,050
A Grand Total 10,332 130
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NHEANERE™ oY ST E

= 3 A|&F AFolH, V7 AAE T TAHLE
< AT gal ZY g upep Zo] 7]7]
T Ao

E35] durtatgdAdul(Industrial Plant)e] A= 3}

[1] 1% 7171(Stationary Equipment)
— = B A (Pressure Vessel)
— Uwkel T (Atmosphere Vessel)
— A%® A (Cone Roof Storage Tank)
— T3 A (Sphere Tank)
— Column

— Wk-$-7](Reactor)

[2] 2IZ1T|7|(Rotating Equipment)
- augz
— Jet & Vacuum Pump
e N
— Blower & Fan
— Mixer & Agitator

[3] &717]
— 37| (Shell & Tube)
- " (Double Pipe)
- " (Plate)
- " (Air Cooled)
— 7}<¥ 2 (Fired Heater)

— Z17) (Evaporator)

o

2 gt ofd shte J15S

FAe AP 712 AL

7

sha olw rglel vig YAkAH 47

Kl

&+ 2 E(Chemical Plant) ®tt& 7]7]-
o & Zolth AgAnE 745

23z a0l AR Bl A18sa Qe
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[4] ol &H|
— ZAdo}
— Feeder
- A4

— Zo|~E

[5] JI1E4717]
- 2
- 34
- YA ~H
— 27 7](Crystallizer)
— A% 7](Cyclone & Filter)

— Crusher & Grinder

4.3.2 71918 X|2 AXHOT

AAARl AAd Z2AETE AFstr] AsiMe a2 A2=dE TS 717 AAES
TFatelob shal(Planning, oRIAAD, &ukE 717]-&X7F AR Holok stH, HHG &
#Z(Capacity)® Ab¥(Specification)o] 2% = ojof ek EF AHZ @ =305 A7) 9
A= FufALEA(Requisition)ZFAd,  Vendor A& 9] 71< 7 E(Technical Bid Analysis)
¢} Vendor Printe] 9 3 HAEZ} =83}

ol¥ g A HAHS AAFCE FP3t= 7]A A A (Mechanical Egineering) 7} o]Fo]

ok F&

ol

o
4 A48 @ 5 Ak

7] A2 A(Mechanical Engineering)e] z} @49} 3 &(Flow)o] thg Ho]xo] EA] % o]
At



A4 A AR Yol g

JIAEACS 242 TE
(Scheme for Mechanical Engineering)

IZAE AoF
(Contrac{ Award)

FAAR wRAE LA

(Process Data) (Project Spec.)
Kick—off Meeting Plot Plan

) Mat'l for
Motor/inst. Spec. .
Construction
Painting Spec. Insulatign Spec.
A7) ALA
(Requisition fpr Quotation)
vendor %A PSS

7| @E[(T.B.A)

FolARA

(Requisition flor Purchase)

Vendor Information

Vendor Print Check
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[1] Engineering Drawing

Data SheetE 7|2 252 A3, 49 =HS E 7

L
A& e Aol Fasith

i
_|<_')d
)
Md
X
i
ft
-z
4
ot

w2y A felA
— FAAE(P&ID, 5)¢ A=A vl

— $HZ7A(Service condition)el @& Material A3
- 5 27AH(NDE, 5)9 H4A

- Az 754

[2] OHAFSAM (Requisition)

Tuj AbekA o] = A 2 -&(Requisition for Quotation) @& (Requisition for Purchase)e] 9l

Requisition 23 A] fFoJALgt

— Vendor List &4

- AdF 2 O HA A ST T o R

— F38 9 (Scope of Work and Supply)

— Vendorol Al A& ojoF 3 Information

— Spare Parts

— Vendor Supervision(Erection & Commissioning) & o] F
— Long Delivery 0.2 2HA]

— #43# A E(Spec., Data Sheet, Dwg) ¥3F o]

— Grouping®] #A&A
[3] A= XM J|=BE(Technical Bid Analysis)
Vendor AA A st 7|EHEE & wo|= Cost /IES 7FA I gt= B o] Fa3ITh
T.B.A 244 Al FoALa
— Vendor?] fFH$ &9l
— Requisition &7A}83} Vendord] A 7|59 dx] o7

— Deviation?] g o %
— Vendor?] a9 7]171¢] A2} 7154

[4] Vendor Print Check
Vendor Printe] HEE= 7]71.8% AA 4% T 7H¢ B2 manhour’} A~Q =W g

AE dAo] AgHo] leng 8207 HE JFE Fstofof ot

Vendor Print Check Al -2JAFst
— ZYEW(Assembly Dwg), WX =™ (Layout Dwg)°] $-

2

HAI4EE= vendor print B 4A A

- A Aol GFol F alES $H AHE
— B 7l v ARR2 dEThe] #Rle] whEA] dg

— Vendor Print®] #o] ¥& 7 $+= Vendors} 3je

=
— AAAA, A Bad Ar
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4.3.3 7171-’8X|2] HESH
F4-3-1, 7171 4A 9] AA Y™ Activity E FEFA(1/3)

(¢+$]: Manhour)

i
jut )

Data -
= d | AR ok & T.B.A
_ AFEA Sheet , A
7174 = (Spec) (Eng’g = Al
: AL V.P.C
2 v | po
oredE) - 4 8
ey 8 2 70
(pressure vessel) 4 2 20
At - 4 8
24
(other vessel) 8 4 2 16 0
] Zel - 4 8
(cone roof tank) 8 2 20
e g - 4 8
THH 8 2 90
(sphere tank) 12 2 32
- 4 8
column 8 28 86
12 2 24
whg7] - 4 8
8 24 78
(reactor) 8 2 24
o 38} 2 4 8
(shell & tube) 8 2 16
. 2 4 8
(double pipe) 8 24 68
4 2 16
8 4 8
(plate) 8 - 46
- 2 16
12 4 12
(air cooled) 8 - 62
- 2 24
e 8 8 24
. F 8 - 84
(fired heater) - 4 32
Zu}7) 8 4 12
8 24 92
(evaporator) - 2 24
AZ7] 8 8 24
8 - 84
(rotary dryer) - 4 32
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E4-3-1, 7171-4A19] AU ® Activity H EFFAT (2/3)

(e+¥): Manhour)

Data

e w AgA | T.BA
| A% | sheet A
7171783 3 (Spec) (Eng’g = A
; Al A Dwg) .0 V.P.C
8 4 12
H2 8 - . 5 50
jet & vacuum g 8 ) 4 12 %
pump - 2 16
8 4 12
Blower & fan 8 - 5 16 50
12 8 24
Hr YAk 8 - A 2 88
. , 8 4 12
mixer & agitator 8 - 5 16 50
8 4 12
71w o} 8 - . 21 58
8 4 12
feeder 8 - 5 o4 o8
8 4 12
ERN 8 - 5 " 50
8 4 8
JO|XE 8 - . " 32
By 9 8 ) 4 16 78
(10ton ©]3h - 2 40
16 8 24
(10-50 ton) 16 - A 3 112
32 16 32
(50ton ©]’d) 40 - 5 %0 208
8 4 20
A dcs 8 - 5 - 74
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¥4-3—1, 7]71&A¢] dAYAH Activity H mTEA (3/3)

(¥+$]: Manhour)

Data

=9 mAF%A | T.BA
2 o AFEA Sheet . TrARA
717134 o (Spec) (Eng’g S Al
8 4 24
P PADNEN- 8 - > 2 78
AR 7 g 8 4 16 0
(crystallizer) - 2 32
AR 7 8 4 16
. 8 24 94
(cyclone& filter) - 2 32
8 4 12
o] A E 8 - > 16 50
_ 8 4 12
crusher & grinder 8 - 5 20 54
, 8 8 16
pelletizer 8 - A - 76
FAdFVdEE

AFOEAL, el AL

'A' (F£4-1-10)

[e}
AAF, Data Sheet, =%, TBA/VPC; 'B' (%4—-1-10)
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[1] TAHH B

H] (Plant Cost) = & A]H],

A

A & ol %

ST

[2] XL o

(1) 71I=84

KD

160

<+

el

Kk

- GBI EH & JI= SAtEl & F

24 X
=o

HE
- JIE} LBtR JI24H Arg

- M
=

(2) M=

o H&

ol

H L= A
- ANEA 28 Xz

el
il

KO

ok

A K|
Ty

ok

gl

[m]

H

70
Kl
B
70
[0

RO

ok

T

10

A== AE 2 ZAHH SN &Hd

- JIE 28R dAEH Arg
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Al Aol Y EFEA
5.2.3 PIREUE
3t HE= UG ZHES} d2] BE 3}shi-g(Chemical Reaction)o]u} &2 9]
A+ ®W3H(Phase Change)E yhaly, 1 A|AH Lx o) ¢gex =& Ho|th 182z
ZHE F2E(Plant Costol Ao dxYolqg HlE&EE UVMIPERE Hoes =t &
& st
¥5-2, ZUE FAE gE] X Uol Hlg
20
Note, This Gui
18 Particulc
Type of |
16 Generatly 1
£ \J '\ and Petrol
S 14 not fo Indu
o= / L Projects.
© o |2
wa Z Jh |_Total Cost for {A)+(B)
£Z 10 \‘EJ‘E
- o
2E %7%\ DD"‘-*DQ
-
ey
— Immm o W B o T im Ve B o
> 6 {B) = v S 7 0 0 A5 1 A 00 o s wd i
= Engineering Drawings, .
E 4 . Pu:’cho:inq u.nd Expedi:lnq
A& Applied Process Design for Chemical and Petrochemical Plants
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A5 FA 2f A
¥5-3, ZAE 9
28 AEE 88 (%)
S 718247 AR FARYE) 7
5 71A 4.52 8.32 3.71 15.55
~ 194 3.31 7.79 2.79 13.89
~ 59 2.18 517 1.84 9.19
~ 1099 1.93 4.56 1.62 8.14
~ 509 ¢ 1.67 3.97 1.42 7.06
~ 1009 1.64 3.87 1.38 6.89
~ 5009 1.54 3.65 1.30 6.49
~ 1000 1.53 3.58 1.28 6.39
~ 50009 1.46 3.46 1.20 6.12
Hl 3l FAMZF @& %9 ZF 8] F3te & we] &2 2 dR I 9ste] A4
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1. Project Management Overview
2. Internal Distribution of Document
3. a. Exponent for Scaling Cost of Plants & Equipments

b. MRS (ol o= ae )
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H-=-33, Exponent for Scaling Cost of Equipments & Plants

Pump 0.60 Pipeline 0.72

Heat Exchanger 0.66 Sulfuric acid plant 0.66

Tank 0.61 Oxygene plant 0.60

Filter 0.62 Ammonia plant 0.90

Moto 0.61 Stylene plant 0.65

Crusher&grinder 0.65 Ethylene plant 0.80

Refrigeration 0.7-0.9 Alkylation 0.63

Topping 0.64 Refinery(small) 0.57

Vaccum distillation 0.57 Refinery(large) 0.67

Steam generation 0.67

A& Oil & Gas Journal

$2-3p, W/A%
2
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
=

0.2 72 62 53 45 38 32 28 23
0.5 87 81 76 71 66 62 57 54
1 100 100 100 100 100 100 100 100
1.5 108 113 118 122 123 133 138 144
2 115 123 132 141 152 162 174 187
2.5 120 132 144 158 173 190 208 228
3 125 139 155 173 193 216 241 269
35 128 146 165 187 212 240 274 309
4 132 152 174 200 230 264 303 348
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(1/2)
A8 FEFA EF3) 71 2AE Page 1 of 2
Plant Name Refinery Plant
Process  Area -CDU/VDU Process Unit
-C1~C4 Merox / LSR Merox
-Steam Boiler W/Water Treatment System
-Compressed Plant Air System
Utilities Area -Raw Water Intake /Storage
HF;lantg -Fuel Oil Storage and Supply
a8 -Circulating Cooling Water System
-Crude Qil and Product Storage
. -Product Loading System
Off-Site Ar
e Area -Waste Water Treatment System
-Fire Fighting System
Plant Capacity 100,000 BPD Site
Process Conventional Commercial Al eF & el EPC
Engineering 8,800 7.65
TIC AHds 1994
A} A 8] 71,600 62.26
=)
A 34,600 30.09
aooousp) | S A}415:8 7128 v
Al 115,000 | 100% (1994~1997)
37717 84/95 51.6 | TIC/Equipment ($/EA) 625,000
} " A 7)7] 65/83 44.9 MH/TIC $MM 1,790
7171 W= T of Erneer
(EA) Pack 6 35 ° Ol Eneneerng 765
ackege Cost/TIC
Al 155/184 | 100% | H/O MH/ Equipment 1,118

100
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(2/2)
AdAn 2F2FA 2F3 V2A= Page 2 of 2
-71 24 A
A2 A
ReRaL Ry SRRl =y
-SAF ® A
-Atg &
A 205660 e 2o o Fxcluded
- Process 7 ES Process 35
P;D OLfI?itiZe 6 Z%E/FD Otfi["l—hs?t/e 0
&
Al 13 Al 55
AL dAYHGF FAETT
T o} (Discipline) Manhour (MH) %
7]1%24 A(Basic Design) 10,220 4.97
334 8,770 4.27
Z1A A 26,220 12.75
G DR 44,300 2154
A A7) 2A 12,500 6.08
A7 16,000 7.78
2 ER/FZ24A 15,070 7.32
A A5 11,160 5.43
Anld7 5,700 2.77
Al 139,720 67.94
T 13,500 6.56
A 8,500 4.13
Ari e 33,760 16.4
A 205,700 100
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Adl

=4 J|EXI=E

er{Mad|e] §AHUE

(MAerstd 500MW 7 2d227]) AA Aol
QAA FF3t Aol ¢a" WAL dHE AAAAYAL AT
(A TFHA 1,25 7] 27](Twin Unit) & A]
D73 AZ WA AAYAY LS A
(5)F FAHHIeF 8,500 ¢

68713t 78704

[2] 82 BFEA
ARF AR AR Ae 29 DT A9 o) A5l iRk
D 71&24A

(@) FA2A
Q) FriAR ez Fui7lETAM A B Vedrt A
dez g Ardeel #2489 3 A4 3
Z

@ A P, A BAE ASA W F A Bl 2T

[3] A OHAE

D £F3
2
3
4
)
(6)

g o5
A7E =Y A%
71 tE (Type, &3
AA Ass Ax
W 2 (BA,

2]
AANA B

[4] B =y ¥
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D)
E)
F)
G)
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D A3 R AR

K) Abelee) A9
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55
QA HE=E
A) =9 (Drawing)
B) A}%A (Specification)
C) AAkA (Calculation)
D) Document/ Report
E) A A 99+ (L.0.E)
[6] XA JIE=™ EY
WAL F8 7)EANE
b A =8 7)eAEH(1/3)
Y= 7|EARE A
WA 7] Z3(NR/MGR) 500,000 KW / 541,650 KW
AR ZzA A3l QHPEE ) 1A
Cooling Tvpe - 343zt (Sea Water)
&b - Intake Structure Once Through Type
- YA
- 3573
y - 1g Qg
o)yl & A
e B - 93EE
- YA
- TSRS, 4 71 AA e
Ry F=7] 9 - $357]: 255kg/cng, 541°C BMCR 7=
NL=7) =4 - A E=7) : 40.8kg/ciig, 5A1C
- \]&7] (Pulverizer) : 6t/Z7]
- 01-015137 2 j7
By Bx7]7] j;ij I 20/ 27)
- FEF7]  2t)/5 7]
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H(2/3)

[}

o,

71}

714

: 538C

7]: 538C

27057
270157

: 20)/5 7]

T5)
v

w

N

'l

frss)

Ze] (mm)| 851 (33%)

A59

1

jont

(Main Stop Valve)
Z4E Q1 Bypass

H
R

Mo

C 4t/ 7]
: 3)/57)
: 2/ 7]

7] (#5~#7)

- At F571E 7] (#H1-43)
7t
1t/ 37)

- B4=7] (Condenser)

- g717)
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4 T8 7]=ARH3/3)

= A .20
- A3 A" As -
32 Als 45F2)(Hydraulic Sluice Type)
- HIFAY ASE - TV B
H)ApEEA] 7] 1o :1,400 KW/27) %7]
EJHIAE OHC : 125/30 ton
=H2Z=4n] AE o)
- CWP & : 25/5ton X 1ti(47) &7] &2
- SLP & : 50/10 tonxX1th(67] &7] &%)
- A
- == 29 . i
PR A 2]4dH] : 2 Train

- BZ=grad ] ;3 Train/37)

- orEzgAn)

HIASAE

- SRANGA, HAY-NT) - 2
- 29A, SAFAYAN - £
- g e
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DESCRIPTION

SITE DEVELOPMENT & MISC. BLDG

SITE DEVELOPMENT/IMPROVEMENT

GENERAL

SITE LAYOUT

SITE GRADING

SITE ROAD

SITE DRAINAGE

COAL STORAGE YARD

SLOPE PROTECTION

LANDSCAPING

SETTLING POND

OUTSIDE FACILITIES

ACCESS ROAD

BRIDGE

RAILROAD

ASH POND & DIKE

ASH WATER RETURN POND

INDUSTRIAL WATER SUPPLY FACILITY

WASTE WATER DISPOSAL/STORAGE POND

SANITARY SEWAGE TREATMENT FAC./BLDG

HOUSING & WELFARE FACILITIES

HOUSING

WELFARE FACILITIES

OFFICE & WAREHOUSE

ADMINISTRATION BLDG

MAIN WAREHOUSE

HEAVY EQUIPMENT REPAIR SHOP

GARAGE

EXHIBITION BLDG
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DESCRIPTION

SERVICE GAS STATION

WAREHOUSE

COMPLEX WASTES STORAGE HOUSE

SECURITY FACILITIES

FENCE/GATE

GUARD/OTHER HOUSE

WATCH TOWER/BUNKER

ARMORY

MARINE FACILITIES

REVETMENT

SHIP CHANNEL & NAVIGATION AIDS

FUEL UNLOADING DOCK

EQUIPMENT WHARF

REAGENT/BYPRODUCT UNLOADING DOCK

BREAKWATER

FUEL UNLOADING DOCK GUARD HOUSE

TUG BOAT QUAY WALL

TEMPORARY CONSTRUCTION FACILITIES

BATCH PLANT/CRUSHER PLANT

WATER SUPPLY FACILITY

TEMPORARY ELECTRIC POWER FACILITY

COFFERDAM

CONSTRUCTION OFFICE

TEMPORARY WAREHOUSE

MISC. FACILITIES

UNDERGROUND FACILITIES

FIRE FIGHTING

3D CAD / PLASTIC MODELING

LOCOMOTIVE HOUSE

TRUCK SCALE
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DESCRIPTION

BLDG & STRUCTURE

BOILER BLDG

BOILER BLDG.

LEVEL 1 TO EL.

BOILER BLDG.

LEVEL 2 TO EL.

BOILER BLDG.

LEVEL 3 TO EL.

BOILER BLDG.

LEVEL 4 TO EL.

BOILER BLDG.

LEVEL 5 TO EL.

MILL PLANT

FAN & AIR PREHEATER

CHIMNEY/STACK

WATER TREATMENT FAC./BLDG

WATER TREATMENT BLDG

RAW WATER STORAGE TANK AREA

DEMI. WATER STORAGE TANK & PUMP AREA

CONDENSATE STORAGE TANK & PUMP AREA

MAKE-UP PUMP AREA

WATER SUPPLY BLDG/STRUCTURE

WATER SUPPLY CONDUIT

FUEL SUPPLY FAC./BLDG

COAL SUPPLY RELATED BLDG

COAL HANDLING FACILITIES

FUEL OIL SERVICE FACILITIES

OIL/ORIMULSION SUPPLY RELATED FAC./BLDG

ROTARY CAR DUMPER FACILITIES

COAL SHED

TURBINE BLDG

TURBINE BLDG.

LEVEL 1 TO EL.

TURBINE BLDG.

LEVEL 2 TO EL.

TURBINE BLDG.

LEVEL 3 TO EL.

TURBINE BLDG.

LEVEL 4 TO EL.

TURBINE BLDG.

LEVEL 5 EL.
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DESCRIPTION

TURBINE GENERATOR PEDESTAL

ELECTRIC POWER FAC./BLDG

154/345/765 kV GIS FAC./BLDG

CABLE, GIB TRENCH & CABLE DUCT

TRANSFORMER

SWITCHYARD FAC./STR.

S.L.P SWGR BLDG

C.W.P SWGR BLDG

CONTROL BLDG

CONTROL BLDG. LEVEL 1

CONTROL BLDG. LEVEL 2

CONTROL BLDG. LEVEL 3

CONTROL BLDG. LEVEL 4

ENVIRONMENT PURIFICATION FAC./BLDG

ABSORBER

FGD CONTROL BLDG

ABSOBER RECIRCULATION PUMP HOUSE

BYPRODUCT HANDLING FAC. & STORAGE BLDG

REAGENT HANDLING FAC. & SLURRY PREPARATION BLDG

WASTE WATER TREATMENT FAC./BLDG

WASTE INCINERATION FAC./BLDG

BYPRODUCT DEWATERING BLDG

COMMON FAC./BLDG

MACHINE SHOP FAC./BLDG

AUX BOILER FAC./BLDG

DIESEL GENERATOR FAC./BLDG

YARD PIPING, DUCT & MISC.

RAW WATER FIRE WATER PUMP HOUSE

SEA WATER FIRE WATER PUMP HOUSE

HYPOCHLORINATION FAC./BLDG
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DESCRIPTION

ASH HANDLING FACILITIES

ELECTROSTATIC PRECIPITATOR FOUNDATION

ASH HANDLING FACILITIES

E.P/ASH CONTROL HOUSE

ASH WATER RETURN PUMP HOUSE

CIRCULATING WATER FACILITIES

OFFSHORE CONDUIT

S.L.P STRUCTURE

INTAKE CANAL / PUMP HOUSE

C.W.P STRUCTURE

INTAKE CONDUIT

DISCHARGE CANAL/CONDUIT

DISCHARGE STRUCTURE

C.W.P HOUSE

STEAM GENERATION & FUEL SUPPLY SYSTEM

BOILER & AUXILIARIES

BOILER & AUX. SYSTEM

BOILER AIR & GAS SYSTEM

FUEL BURNING SYSTEM

SOOT BLOWING SYSTEM

ASH HANDLING SYSTEM

ASH HANDLING SYSTEM

ASH WATER SYSTEM

ELECTROSTATIC PRECIPITATOR

COAL SUPPLY SYSTEM

COAL HANDLING SYSTEM

DUST CONTROL SYSTEM

COAL UNLOADING SYSTEM

COAL STORAGE STACKING-OUT SYSTEM

COAL RECLAIMING SYSTEM

INPLANT COAL HANDLING SYSTEM
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DESCRIPTION

C3

COAL SAMPLING SYSTEM

C4

FUEL OIL/ORIMULSION SUPPLY SYSTEM

FUEL OIL UNLOADING SYSTEM

FUEL OIL SUPPLY SYSTEM

FUEL OIL STORAGE SYSTEM

ORIMULSION UNLOADING SYSTEM

ORIMULSION SUPPLY SYSTEM

ORIMULSION STORAGE SYSTEM

SUPPORT FUEL HANDLING SYSTEM

SUPPORT FUEL UNLOADING SYSTEM

SUPPORT FUEL SUPPLY SYSTEM

SUPPORT FUEL STORAGE SYSTEM

AUX. BOILER SYSTEM

AUX. BOILER SYSTEM & ACCESSORIES

AUX. BOILER FEEDWATER SYSTEM

AUX. BOILER AIR & GAS SYSTEM

FLUE GAS DESULFURIZATION SYSTEM

FLUE GAS SYSTEM

ABSORBER & AUX. SYSTEM

REAGENT SLURRY PREPARATION SYSTEM

BYPRODUCT DEWATERING SYSTEM

FGD WASTE WATER TREATMENT SYSTEM

FGD BYPRODUCT HANDLING SYSTEM

REAGENT HANDLING SYSTEM

FLUE GAS DENITRIFICATION SYSTEM

DE-NOx REACTOR & AUX. SYSTEM

DE-NOx AMMONIA UNLOADING & STORAGE SYSTEM

DE-NOx AMMONIA INJECTION SYSTEM

WASTE INCINERATION SYSTEM

WASTE INCINERATION SYSTEM

POWER GENERATION & AUX. SYSTEM
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DESCRIPTION

STEAM TURBINE & AUX. SYSTEM

STEAM TURBINE & ACCESSORIES

CONTROL OIL SYSTEM

GLAND STEAM SEAL SYSTEM

LUBE OIL SYSTEM

LUBE OIL STORAGE & TRANSFER SYSTEM

GENERATOR & AUX. SYSTEM

GENERATOR & ACCESSORIES

EXCITATION SYSTEM

GENERATOR STATOR COOLING SYSTEM

GENERATOR SEAL SYSTEM

GENERATOR H2,CO2 SYSTEM

STEAM SYSTEM

MAIN & REHEAT STEAM SYSTEM

FEEDWATER HEATER STEAM EXTRACTION, DRAIN & MISC. SYS

HP/LP TURBINE BYPASS SYSTEM

STEAM BLOWING-OUT SYSTEM

CONDENSATE SYSTEM

CONDENSATE SYSTEM

CONDENSATE STORAGE TRANSFER SYSTEM

CONDENSATE TUBE CLEANING SYSTEM

CONDENSER AIR REMOVAL SYSTEM

CONDENSATE POLISHING SYSTEM

D5

FEED WATER SYSTEM

FEED WATER SYSTEM

D6

COOLING WATER SYSTEM

CIRCULATING WATER SYSTEM(CONDENSER)

HYPOCHLORINATION SYSTEM

SEA WATER COOLING WATER SYSTEM

CLOSED COOLING WATER SYSTEM
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DESCRIPTION

AUX. STEAM SYSTEM

AUX. STEAM SYSTEM

COMPRESSED AIR SYSTEM

INSTRUMENT AIR SYSTEM

SERVICE AIR SYSTEM

OTHER SYSTEM & FACILITIES

WATER TREATMENT SYSTEM

RAW WATER PRETREATMENT SYSTEM

MAKE-UP DEMIL. WATER SYSTEM

SERVICE WATER SYSTEM

POTABLE WATER SYSTEM

CHEMICAL INJECTION SYSTEM

RAW WATER TRANSFER SYSTEM

WASTE WATER TREATMENT SYSTEM

WASTE WATER TRANSFER SYSTEM

WASTE WATER TREATMENT SYSTEM

SANITARY SEWAGE TRANSFER SYSTEM

SANITARY SEWAGE TREATMENT SYSTEM

E3

WASTE WATER RECLAMATION SYSTEM

WASTE WATER RECLAMATION SYSTEM

E4

EMERGENCY DIESEL GENERATOR

EMERGENCY DIESEL GENERATOR

E5

FIRE PROTECTION SYSTEM

FIRE PROTECTION SYSTEM

E6

CRANE & HOIST

CRANE & HOIST

E7

HVAC SYSTEM

HVAC SYSTEM

CHILLED WATER SYSTEM

STEAM HEATING & HOT WATER SYSTEM

MISC. SYSTEM

SERVICE GAS SUPPLY SYSTEM
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DESCRIPTION

[ & C SYSTEM

INSTRUMENTATION & CONTROL SYSTEM

DISTRIBUTED CONTROL SYSTEM

PROGRAMMABLE CONTROLLER

PLANT COMPUTER

SEQUENCE OF EVENT

DATA ACQUISITION SYSTEM

LOCAL CONTROLLER

SIMULATOR SYSTEM

STIMULATOR

EMULATOR

SIMULATION COMPUTER SYSTEM

PLANT MONITORING SYSTEM

ANNUNCIATOR SYSTEM

THERMAL STRESS MONITORING SYSTEM

BOILER TUBE LEAK DETECTION SYSTEM

VIBRATION MONITORING AND ANALYSIS SYSTEM

FIELD INSTRUMENT MANAGEMENT SYSTEM

LOCAL MONITORING SYSTEM

SAMPLING & ANALYZING SYSTEM

CCTV SYSTEM

H2 & COMBUSTIBLE GAS MONITORING SYSTEM

TEST EQUIPMENT

FLUE GAS MONITORING SYSTEM

GAS LEAKAGE MONITORING SYSTEM

FURNACE TEMP. MONITORING SYSTEM

CONTROL & MONITORING SYSTEM FOR ENERGY GENERATION

BOILER AUTOMATIC CONTROL SYSTEM

MILL & BURNER CONTROL SYSTEM

AUTOMATIC BOILER STARTUP/SHUTDOWN SYSTEM

BOILER SEQUENCE CONTROL SYSTEM

114




1

u

AE 2 AHAE(10/12)

-1
A

DESCRIPTION

MASTER FUEL TRIP SYSTEM

AUTOMATIC POWER PLANT STARTUP/SHUTDOWN SYSTEM

CONTROL DESK, BOARD, PANEL AND RACK

MAIN CONTROL DESK/PANEL

MAIN CONTROL CABINET

PACKAGE CONTROL DESK/PANEL

PACKAGE CONTROL CABINET

LOCAL CONTROL PANEL

LOCAL INSTRUMENT RACK/PANEL

AIR JUNCTION BOX

BOP CONTROL & MONITORING SYSTEM

MODULATING CONTROL & MONITORING SYSTEM

SEQUENCE CONTROL & MONITORING SYSTEM

MECH. PACKAGE CONTROL & MONITORING SYSTEM

TURBINE CONTROL & MONITORING SYSTEM

TURBINE CONTROL & MONITORING SYSTEM

TURBINE SUPERVISORY SYSTEM

TURBINE PROTECTION SYSTEM

AUTOMATIC TURBINE STARTUP/SHUTDOWN SYSTEM

AUX. TURBINE & CONTROL SYSTEM

CONTROL DRIVES

GENERAL CONTROL VALVES

CRITICAL CONTROL VALVES

SAFETY VALVES

RELIEF VALVES

DAMPER & VANE

ACTUATOR

LOCAL INSTRUMENTS

PRESSURE INSTRUMENTS

TEMPERATURE INSTRUMENTS

FLOW INSTRUMENTS

115



==
MN
=
)

AE H AHAE(11/12)

DESCRIPTION

LEVEL INSTRUMENTS

INDICATORS, RECORDS, ELEC.
TRANSDUCERS, ANALYZER, SPECIAL INST.

CONSTRUCTION MATERIALS

ELECTRICAL SYSTEM

Gl

OVERALL ELECTRICAL

ELECTRICAL CONTROL/MONITORING SYSTEM

G2

SWYD SYSTEM

22KV CLASS SYSTEM

154KV CLASS SYSTEM

345KV CLASS SYSTEM

765KV CLASS SYSTEM

SWYD AUX. SYSTEM

SWYD AUX. POWER SYSTEM

SWYD DC POWER SYSTEM

SWYD GROUNDING

SWYD LIGHTNING PROTECTION SYSTEM

COMPRESSED AIR SYSTEM

SWYD METER & RELAY PROTECT. SYSTEM

STATION POWER DISTRIBUTION SYSTEM

6.9KV CLASS SYSTEM

480V CLASS SYSTEM

220/110V CLASS SYSTEM

UPS & REGULATED POWER SYSTEM

UPS SYSTEM

REGULATED POWER SYSTEM

DC POWER SYSTEM

DC. 250V SYSTEM

DC. 125V SYSTEM

GENERATION SYSTEM

GENERATOR & AUX.

GENERATION POWER (IPB, CT&PT, NGR, ETC)
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T DESCRIPTION
G8 AUX. ELECTRICAL SYSTEM
- LIGHTING
- GROUNDING

CATHODIC PROTECTION

LIGHTNING PROTECTION

HEAT TRACING

FIRE DETECTION

COMMUNICATION

SECURITY
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