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1. B

a A MERIZIZ, G D. Ulrich 2% 1984 4|2 [ A Guide to Chemical Engineering Process Design and
Economics| (Wiley) ®H TR L7, Bare Module Cost Estimation & FE[Z41% . Factored
Estimation {5 HWE 3, 2 A N7 —% BIOHERITT T o FERE RXxIs(X
plant_costestimate RX.xls)” & V9 44 B[ MS-Excel D7 7 A JWIZANTHY | AT D
WHMEZED Y —FDOH T MIAD LTS &, 2015 FHEDT T o MERFEZRET D
oo TWET, ZOT7 7 A NVEERT HICH o> T, 2R LZZEEHT, R Turton,
R.C.Bailie, W.B.Whiting, J.A.Shaeiwitz, “Analysis, Synthesis, and Design of Chemical Processes,”
Prentice Hall TJ, Z2&EDOT — X, 1996 FHED L DT, CEPCI (Chemical Engineering
Cost Index) =382 TH DT, 20154 8 HHMED 2 A MIETDIZ, 2015 4 8 J D CEPCIX

(=553.9) ZHWTATA FRHRELTRDLELICLTHY £
#¢Chemical Engineering, 192, December 2015

Ulrich ® 77 > h a2 MERE LR, 7. oA A0 v XU 7 0 2R ETH1E - 4
IZxF LT, WIEREZINE L, REF TELNTZGE ORI A= X~ (FOB =2 A )
CraWROXTHEHLET,

log,, C, =K, +K, log,, 4+ K;(log,, A)z

Ki. Koo K3 1, BEZROFEEE, XA 12K > TR DEM T, 4 130 21T THIIE
BEVERECTT, ZAUCK L CEIEES - PN A MBS 57 7 7 #— (Pressure Factor)
FpaRONXTHEHHL £,

log,, F, =C, +C, log,, P+ C;(log,, P)Z

Ci. G, G, BEEROFH, ¥ A FI2X > TR DHEHT, P OHALE barg (' — V)

TYo Fpid 1 LEDEKT, PRSI HRANRROFIAICA > TORTHITRY £HA, HIZ
Ulrich ® FETIZ MBI ORSEN 2 2 M5 2 5B % %8 LI~ 7 7 % — (Material Factor)
FuZBANLET, Ful3asofE, 414 7L oT—RIZHExonbd 1 U Eode LTHE
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HINET, T LT, 2nbHEUEL 7p B A =2 2 k| Pressure Factor, Material Factor 1 ¥ |
B, MEE LG ERRE 2 A & LTO Bare Module = A + Coy 2B H LET,
CgM :FA?tB Cp=(B +B, F), - F,)-Cp

FPsu 1% Bare Module Factor & FE[EAL, By, By IIBEsR OFEH, ¥ A I Lo TR DaR b7
772 —=TF, CoOp DHAITYIRTT N USSTT, Copuy i, BLE. FHEE. LEICHDDD
e o LOEERE R T TT 0T, FEEIRO Bare Module =t A s DFRFIA 7T 0 FERE
AARERYVET, ZOT T MREAAINDL, TV MR A MEFEHT OIS,
BERRIZ D0 2 A OE R T sa B H 2 sk L2 iuide v %A, ZoBEMTH 0
BT 2L BIEDNCKRES, 22T, FI U MREI A MCHFILIZaA L LT
HHLTWET, ZoBEESCTHMEH DO Z &%, Contingency EFEY, ZODIARNT 77
% — (Contingency Factor) FcZ MW\ T, 77 MR A b Cou ZIROXTEFE L E 7,

CBM =(1+FC)ZC2M

FcDfEIX, i< Sx137veyoy Mo THEZ Y £92%, Contract Value & L THE X5
&L AT 15%~20%TF, ZZ TR 8% EHMLTWEY, ZZTRLET T M
FaA NI BEfFfoar e — hoHic, 770 NEEETAHALADaIARNTT, LML,
BAEIZ Lo T HTIc Mz VW T I v haEd&T2560H5TLEY, 2
DL IRGEDT T D Z &% Grass Roots Plant & FEOY, D & X DL = A % Grass
Roots Cost & SV EJ, Grass Roots Cost D ZAE S U (X, HATIZ K D ZNIEFITRKE VDT,
F&FEAYIX Factored Estimation & U CHER -2 D38 LV T4 23, Ordered Magnitude L ~/LC
5539250 THIIE., 7T MR X b CpurlZ. Grass Roots Factor : Fg & HMNT TEH
LEJ, AL, ZZCEHBHfFOa v F— hOHIZEREZT 52 & %5 2T, Grass Roots
Plant DIV F MW TITEME L £,

Factored Cost Estimation &9 & JESAYIZIX Lang Factor Method 2> B 46 % % & %5 2 CHiE
ZNFRVWTL LY, T FOEREM T, EHET—Z & LTHLINLOMEIT, HEsOMmE
Ak (FOB) & (3R ko) dgk# T9, Lang Factor Method Ti%, Z® FOB = A k
CHEREOBMRICIER L, EEEIROM FOB L @R B OMGE, Yrmt AORBEIC L > T
#72 % Lang Factor : f; &\ 9 HBISREBCCRMRAHIT CTOWET, P77 b O/EREIL,
FEEZ T A N (FOB) O35 W) DlE, Z® Lang Factor D Z & %5 > TWET,

Lang Factor Method LAR%, Guthrie  (Guthrie,K.M., “Capital Cost Estimation”, Chem. Eng., 76(3),
114,1969.) <>, Ulrich (Ulrich, G.D., “A Guide to Chemical Engineering Process Design and
Economics”, Wiley, New York,1984.) 52X~ T, 77 ha X hda X MEEO#NT &%
MICES L T =2 0P Thn, T EEEGOFE - REMZUE L7z FOB X—Z 3 X
& TRLE - BHEk - TRENZ GO FERBFET Y 2 —LOREI X M LORKRERT
Bare Module Factor Z 85 OFEIH, & A 7', BEES, HHAMEHZ L - CTHER T 2 5k~ &
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AL CECWVWET, 2LV, R FOB 2 A NORESETT T MRk o A M & HER
HDIIZHART, BEMKEBIZI EL7ZENY ., 7 rt 2% O#E W% Bare Module D%
BIARNDELELTHOLADIENTELLIICRY, 77V NERBICBITI2ELER
GICHECE D LRI ENEETT,

DLbEpn X o7y, ax MR DTN A, Excel 77 ANV TIT25X21CLTHY £4, LT,
Sheet DL, %> — FDANZHOWTEHBA L £7,

2. Spread Sheet D&KL

MS-Excel2003 TIE->TdHh D 97, — M, 3FHEHICO» X,
1., HER0OFEFE Z L © Bare Module Cost #5& > — b

2. BEROMEE I LDa A T —X v — |

3. FT v MERBEHE T —

BeasfEIC T2 Bt 1, 20— M EOBRIFLITO LB Y TF,

L T 1. S OREBE Z &0 Bare | 2. HaOBBHILDOaX T
Module Cost & > — — X =k

Vessel ProcessVessel PV_Coeff

Sieve Tray Sieve Trays -

Heat Exchanger HeatExchanger HE Coeff, HE FM

Pump Pump+EL DRV Pump Coeff, Pump FM

Compressor Compressor Comp_Coeff

Compressor Driver Driver for Compressor DRV _Coeff

Furnace Furnace Furnace Coeff

(3., 77 hatek#E B> — b 1, [Plant_Constraction Cost] ¥— kT,

Héas OFEEA & L ClX. Heat Exchanger, Vessel, Sieve Tray, Pump ((E—# — K J A /N—Ff) |
Compressor ( K7 A /N—721L) . Compressor Driver, Furnace ® 7 fifEA ¥ L £ L7=, &
OO L T, BEBHIUTHF BN T 1998 FDOEY 2 — LVREZ A & LT,

3. 77 MR ER T — b | ® Equipment Category & EILTWDE OZEHBHIZA
JILTLIEE N,

FAEZE D Ttem Number, Type, & ¥ /327 o« JES  MEHE [ 1. B8 OFEFH Z & @ Bare Module

Cost #HHAEHI — k] AT, b LTI AE T UNLEIRT H L, T2, BIEORIET L
DaAArT—H— ] O/XT A —H%ffi> T Bare Module Cost # 3 H L4, 1. s
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DOFEFE = & @ Bare Module Cost #EFEH > — b ] OWNEOIT « FIOMEDOS ML, FEXFALE %
STWET DT, REXRHIUIAT - FIOAIZARETT, LarL, 2. MgofEET &
DARRT =8 — ] OIT - FIOEOSIUL, MEEZE>TWETOT, 2. #
MO L DR NT=H v — b OEHEIITORNTZEN,

W45 THEZR OFE¥E = & @ Bare Module Cost HEFE Y — ~ ] BLON 7T o FEERER TV
— R OAT) - HINZOWTEA L ET,

3. HWEROFEET & ® Bare Module Cost #H AT — FRB LU 7 v FEFRBEEHT — FD
A

E— FNOMIIHERE, BONFTOD T INTWET, SRIIADME, FiTH a2 ERL

TWET,

3— 1 : Vessel

B Microsoft Excel - 752 F235% RO == x|
B Z90E REE HTRN #FAD ERO YD FHD o0 ANSHHY  Adebe PDRB) EEEAALTED «- o/ x
DEHRS SI@ 2R (9 - (8= -3l M -@ @EiMsrle - -|B 7 o|EE=EEFEE-D-A-F
=l )

AATS - i3
| B [ 1 F [ x T T wm ] Q [ R [ z [ as T &0 | AG I |
9
Cp: Purchasze Cost
hAinirnum - (Maxirum Vessel Azsurming Armbient Operating |FF: Fha: Bare Module Giost
=] Itern Murmber Twpe Diameter[m]  |Leneth Length Operating Pressure  |Pressure |Pressure | Material |Material

[rm] [rm] Lensthlm] and Garbon Stesl [bare] Factar Factor
10 . N N L oermiction [E >k N N N
1 0|Exarnple: ([wertical 1) 25 30 20[() 546,941 ) 10[) 15208 ©s ) 1] ( fra0149)
12 1 h DS o {1 T S, S N~oE i S
13 2 03 0 0 1 §1 1 1 =68 1 £
14 3 V) O) o3 a) ol (O] 1] ©) 1] (O 1] (Sgs 1 ) 0
15 4 03 4] 0 1 B1 1 1 CS 1 B0
14 g 03 8] 0 1 §1 1 1 CE 1 £0
17 5] 0.3 Q Q 1 $1 1 1 835 1 £0
12 T 03 4] 0 1 §1 1 1 CE 1 £0
12 g 03 8] 0 1 §1 1 1 CE 1 £0
20 =] 0.3 Q Q 1 $1 1 1 835 1 £0
21 10 03 4] 0 1 §1 1 1 CE 1 £0
22 11 03 8] Q 1 £1 1 1 cs 1 £0
23 12 0.3 Q Q 1 B1 1 1 o3 1 B0
24 13 03 4] 0 1 #1 1 1 CE 1 $0
25 14 03 8] Q 1 £1 1 1 cs 1 £0
28 15 0.3 Q Q 1 B1 1 1 o3 1 B0
27 14 03 4] 0 1 §1 1 1 CE 1 £0
28 17 03 8] Q 1 §1 1 1 cs 1 £0
29 18 03 4] 0 1 B1 1 1 CS 1 B0
a0 18 03 4] 0 1 §1 1 1 G5 1 N

|31 0

| 32 |

| 32 | :.I

34 |

| 35 |

| 36 |

| 37 |

| 38 |

I:mi v [\Plant_ Construction _Ckst 3 ProcessVessel {Jieve Trays fHeatExchanser £ Pump+EL DRY {Compressor £ Driver_for Gompressor /Furrace APV Goe | 4 | | Llr
aRuk NUM

2t o0 HER+OB | 2zwi] By |[Ewie. |[Frubdotz L = ) 1584
(1) MProcessVessel M — h &8I L 9, Vessel (21T, ZAFEED Column K> Overhead
Condenser @ Reservoir 238 £iLE 7,
(2) Item Number 2 AJJ L@ ®D Type & 7 /W& 7 bR L £ 9, Type (21 [Vertical] &
Horizontal| 23% ¥, ZIUEIR S LTV E | Bare Module Cost 1380 & 72 V) £ 77,
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(3) ®Diameter IZ, 0.3, 0.5, 1, 1.5, 2, 2.5, 3, 4m OFNLEEIT D L 927> TWET,
910 EFCEERBIEEZER L TSV, 7740 b T 0.3 BEREATOETD,
ZOEN 0 ThHhHE, MOMTREANAELETOT, LR Item THh-oThH,
Diameter O IZTH S RN TL 2S00,

(4) Diameter 238N X5 & £ @ Diameter (2% LT, &/ R RKESIDOITRENET O
T, ZOfEHATOICESEZASTLTLLEIY, T5H&, FERELETCS Z8EE L
728D Z O Vessel D FOB = A FEHHE L TODHIZ R L £,

(5) DIZEIEETIZ ANTI L., @ THEZ®INT 5 & Pressure Factor, Material Factor % {1} 7]
L TOIZ Z @ Vessel ® Bare Module Cost % {77 L £,

(6) Vessel 2ED Bare Module Cost DFni%, WIZH b I E T,

3 — 2 Sieve Tray
RBEESWINEE (R 7 T =% 5Te) OA 2 —F WITBEZ{E L, Tray IL Sieve Tray
TazbzREHLET,

B Microsoft Excel - 152 F23%% R0 ===
B Z90E REE HTRN #FAD ERO YD FHD o0 ANSHHY  Adebe PDRB) EREEANLTIED - -8 %
DEHROE 8RR 9 R -4 -@ BiwsPism - -B sy wEa-o-A B
= Hegiag

E26 - F

A E [ o 7 D | E | L [wm [ F o [ T = [ 7T g

9

Cp: Purchaze Cost M
Assuming Carbon Faq: Quantity . . Bare hModule

Steel Construction. urnber of Trays Factor Material Materis| Gost [$]
10 [$/Tray]

Factor
Example 2 [ > < 232> 1S5 C 36,79

=

Mo Tower e Mumber — [Dia. [rn]

=)

0

12 1
13 2
14 3
15 4
16 =
3]

7

8

9

17
18

19
20

0o |6 |00 fo0 00 |eo oo ca [0 (o (ko [k (b [ (ko |k ko R
(0‘03|~J|05‘U'\|J=-|LO‘M|—‘|O‘§D|O:l|“l|m|01|b|m|l\)‘

@

7 [\ Plant_ Construction Cost /P VQI/)\_S'_ T HehtExch & EL DRV /G /Driver _for G AF APV Coe | <] |_|JZ

(LI I Elyl ONStruction O FOCEEs Y ES3S IEve [ Fays bis g =lgi=g urmp| Qmpressor FIVEF_TOr_L-Ompressor urnace ¢ | 4 »

Tk )¢—X NIk

22t eOHED+ OB | Dzwi] B3k |[Ewmie. |[FRrdotE 2 | @@ AER 39@\ & @| 5,| @|;::§' « 1552

NI Vessel 8 & FIZRAR DO FNETITVET,

(1) D Sieve Trays v — h % &I L, Tower @ Item Number Z A7) L . @IZ Tower @ Diameter
EASLET, MEE CS & LA D Trayl 20 FOB 22 A R @I AL ET,

(2) @WTower DLEBHL A NN T DL T4 AU FOWED X 5 72 Quantity Factor % [

i
=}

:
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JILFET, BITHMELE LT, CS, SS. Ni alloy Ofaffu)%#&RJ% & Material Factor
Z 7L, BeESr @ Tray O Bare Module 2@ A2 M Z®DHRIZH 1 L E T, &2 TOHED Tray
@ Bare Module == A h OF1lEL, DIZFEH S ET,

3 — 3 Heat Exchanger

B Microsoft Excel - 752 F235% RO &) x|
B Z90E REE HTRN #FAD ERO YD FHD o0 ANSHHY  Adebe PDRB) BEEAOLTEEN - .8 %
DEHRS I SIBIGR-9-18 -4l /@™ -@ [@iMSPE) N -B U EEEEEE-S-AB
=l )

AT - f

A B [ © 5] | K L M | u W W | A AB AG AD_ a
7

Cp Purchase Cost
Heat Assuming Ambient Shell Operating [Tube Opersting|_ M
Mo ltem Number | Transfer ?ee: EXGhaneer |0 e vating Pressure and |Pressure Pressure E:ggfsswe f"::e"w Li‘::”el Material sz: ?’;?d'”e
avea ma)| Carbon Steel [barte] [barig)] Faotor
Construction. [§]

8 | — —
E] 1 [Example 17 %FIoating Head 313,629 6 [0 Qs s Dl (@] 364775
10 2 1 —1 —+ 1 [ B N —
1 B 1 0 1 1 1]cs cs 1 0
12 4 Z) 1 (3] 1) o ih) ! 1es () [os [ (7] 0
13 5 1 o T [ 1]cs os i ] —
14 5 1 o 1 [ 1]cs = [ 0
15 7 1 o 1 [ 1]os o5 [ 0
16 B 1 0 1 1 1]cs cs 1 0
17 ] 1 o 1 [ 1]cs = [ 0
18 0 1 o 1 [ 1]cs = [ 0
13 K 1 o 1 [ 1]cs = [ 0
20 2 1 o 1 [ 1]os o5 [ 0
21 [E 1 0 1 1 1]os o5 1 0
2 K] 1 0 1 [ 1]cs 3 [ 0
23 5 1 o 1 [ 1]cs = [ 0
24 16 1 o 1 [ 1]cs = [ 0
25 17 1 o 1 [ 1]os o5 [ 0 —
26 o 1 0 1 1 1]os o5 1 0
27 [E 1 0 1 [ 1]cs 3 [ 0
28 20 1 o 1 [ 1]cs = [ 0
23 21 1 o 1 [ 1]cs = [ 0
30 22 1 o 1 [ 1]os o5 [ 0
31 23 1 0 1 1 1]os o5 1 0
3 29 1 0 1 [ 1]cs 3 [ 0
3 25 1 o 1 [ 1]cs = [ 0
34 26 1 o 1 [ 1]cs = [ 0
5 27 1 o 1 [ 1]cs = [ 0
36 28 [l 0 1 [l 1]os o5 [ 0
37 29 1 0 1 1 1]cs cs 1 0
23 30 1 ol 1) 1 1 1]os oS 1 0
3 31 1 o[~ 1 [ 1]cs = [ 0
40 32 1 > U [ 1]cs = [ 0 =

W 4 » w[\Plant Construction Cost /ProcessVessel /Sieve_Trkys hHestExchanzer /Bump+EL DRW {Compressar £ Driver for Compressor AFurnace PV Goe |4 | »
TRk NUM

2t oo REeo+0@ |22y @ [Ew. @] [Frrhiotz 2 [ae Al 2@ 23 & @|E[«<® s

(1) DD HeatExchanger ¥ — M Z#IR L, O=#\HEEZ A LE T, @Type (L. Fixed Tube
Sheet or U-tube, Floating Head, Kettle Boiler 2> 53R U £ 9, OIZHE#ELE - SC ZE
L72 Z OEAZHERD FOB = A k% H /) L E 3, Type DHHAZE D354 1213 Bare Module
Cost DIEIE 08 & 720 £3 [EEEHOM T, Il SR Item (27 7 40 FT1I A
STVWETN, Thzx0b LJIEEMIcT 2 oMot E T =R ET DT, fE
MLZRWEETH 1 Z AR TREW e EIZL TS EENY,

(2) Shell Side, Tube Side DEAEETTZBIZATI L ET, AL, Vacuum FfFIEZ OHEEAD
FPHIZ A TOWEFADOT, Vacuum OYE 1L, £ Dfitfk% Shell Side & L. 20[barg] %
ATILTIHWTL7ZSV, Shell Side, Tube Side DHEAEET) DFAEGHHEITHES T,
Pressure Factor /) L £ 7, (mEVEREREIC, L LARWBLHIROMIZT 7 41 K
THEEEDNZ I BASTOWETR, Zha 0b LITEMICT 2 LthoostE Tt Z
—BHEFTOT, FHLRWEATHL1IZANTEWEFIZLTIZIN,

(3) Shell, Tube DH'E %, ®TSC, SS. Ni_alloy 7*5i®ONE T, Shell, Tube DG
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(2t~ U 7= Material Factor % {11 7] L, Bare Module = A | Z®DIZ 7] L % 9", Heat Exchanger
@ Bare Module = A M&FNIL, A7 vn—n X LT, ATOMICGHEIND Lol L

THY ET,

3 —4 Pump with Electric Driver

B Microsoft Excel - 7523 R0 ===
B Z90E REE HTRN #FAD ERO YD FHD o0 ANSHHY  Adebe PDRB) BEEAOLTEEN - .8 %
DEHRS SRR 9-18 -4l /@9 -@ [@iMSPT) N -B U EEEEEE-S-AB
=l )
R34 - f
A E \ c 1 T 39 ] K L | o [ =® v w5
9
Cp Purchass Cost .
Shaft X Suction FP Fh Bare
Mo Trem Murmber Pump Type Power ym: of ggi:,mlrg Olkarg] - Pressure  |Pressure  |Material hdsterial hincule
uction Pressure a
10 [kind] et | [k, Factor Factar Cost [§]
11 1 [Exarriple C_Joertrifugl X 5| X D¢ $13134 ) 15))1 245503 Castlron ) [ $4B,360>
12 2 = — —t0] 0 o8
13 3 5 5] = 50 1 8] 8] £0
14 4 & O 5] g O 5[ 4 of \WJ o O %0
18 5] 5 0 $0 1 0 0 $0
16 G 5 0 $0 1 0 0 $0
17 7 ] 0 $0 1 0 0 $0
18 i) B 0 $0 1 0 0 $0
19 ] B 0 $0 1 0 0 $0
20 10 B 8] $0 1 0 8] $0
21 ikl B 8] $0 1 0 8] $0
22 12 5 %] 50 1 Q Q $0
23 13 5 5] §0 1 8] 8] $0
24 14 5 0 $0 1 0 0 $0
25 15 5 0 $0 1 0 0 $0
26 16 ] 0 $0 1 0 0 $0
27 17 B 0 $0 1 0 0 $0
28 18 B 0 $0 1 0 0 $0
29 18 B 8] $0 1 0 8] $0
30 20 B 8] §0| 1 0 g —
[ | D
3z
| 33
| 24 | —
35
» @ -
q -
4 4 v m[\Plant Construction Cost {ProcessVessel £ Sieve Trays HeatExchakeer i.F'umD+EL DRV {ompressar 4 Dr ver_for_Gompressor AFurnace APV Goe | 4 | | L”_‘

IR E

pt 00 HED+ 0B e 1708
(1) @® Pump+EL_DRV ¥ — F Zj#R L £7, Item Number Z 72 A L T, @ T Pump Type &
L C. Centrifugal 7>, Reciprocating Z %R L £7, Pump OPFTEB) /I[kW]EO® % AL
%9, T Shaft Power DAfliE, OBl L RIS, EEESTLI0T 740 bOEEZED
FFEIZLTEBLIMELELNITLTLEIN,

@@ Number of Pumps (2%, Stand-by & O EHAEFTLALET, 37205, 1+1T
HuX2x= A LET, ®IZiE, @TAJ) L7z Pump+EL Driver 2853 D&+ « CS Z 1K E
L7z Pump ® FOB = X FyRENET, ©, @TPump AV HES, MEZ AL
I L, Pressure Factor, Material Factor Z % i L. ®® Bare Module = A h 3% 7,
(3) # Pump+EL _Driver = A hMZ, ORI ET,

KU

|22y @ [Ew [ [Fobiorz 2 [ me AR @ 2B 4@

caps
KAnA

@
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3 — 5 Compressor without Driver

e
B Z90E REE HTRN #FAD ERO YD FHD o0 ANSHHY  Adebe PDRB) BEEAOLTEEN - .8 %
BHROISB|5B-19-/8 -2 M@0 -@ @§:MsSPIvD N -B U EEEEEE-S-AB
=ty B
T12 - f
A B [ @ [ 1 J kK | o [ F o [ r [ & T3
9
Fluict Purchase Biare Moduls
[¥a} Iterm Mumber Compressor Type Wifrnin W rriEs ate rial Power Base Cost
10 K [£]
11 0|Exampe  C__ |Centrifugal D 50 sood|ss 1oop)] $718.61 $4533572 )
12 1 0 0 1 51 C
13 2 (N 8] 0 q? 1 1 /E\ £0
14 3 Q 0 1 1 $0
15 4 Q 0 1 $1 $0
16 5 a 0 1 $1 $0
17 g a 0 1 $1 $0
18 7 a 0 1 $1 $0
15 8 8] 0 1 $1 $0
20 =] 8] 0 1 $1 $0
21 10 8] 0 1 1 ]
22 11 8] 0 1 1 £0
23 12 8] 0 1 1 £0
24 13 Q 0 1 $1 $0
25 14 a 0 1 $1 $0
26 15 a 0 1 $1 $0
27 16 a 0 1 $1 $0
28 17 0] 0 1 $1 $0
29 I 0 0 1 st (B)  $o
30 15 5] Q 1 1 —50
| 31 | $0)
| 32 |
33
34
35
36
37 D |
W 4 » W[\Plant Construction Cost /ProcessVessel /Sieve_Trays /HeatExchaneer £ Pump+EL(DRY 3 Compressor /DYiver for Compressor AFurnace PV Goe | 4 | Llr

IR E

Bt legReEep+ 0@

| Do @G [@n] [[Fohrorr 20 [ae AR Re 2E & @

KU

caps
KAnA

e« 1752

(1) @® Compressor > — k &R L | Item Number % A JJ L, @Compressor Type % Centrifugal
& Reciprocating 7> Hi8IR L £ 97, @ TH'E % CS,SS.Ni_alloy 2> 53R L FTE#E) /] [kW]
EANLUET, rEENE ETRENRESNETOT, TOHPANT, AL TS

Uy,

Q) N—AK—AD FOB 22 A h&H L. @IZ Bare Module = A &K R LET, #

Compressor Bare Module = A hE, @OMIZHE M SV ET,
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3 — 6 Driver for Compressor

B vicrooort Excel - 75 bmmmn e
B Z90E REE HTRN #FAD ERO YD FHD o0 ANSHHY  Adebe PDRB) BEEAOLTEEN - .8 %
DEHRS S IBIGRE-9-18 = -4 @108 -@ @ MSPT) "N -BrO|E=EEHF E-5-AH
mxhal
11 - f Electric
A B [ T [0 T v T ¢ T wm T o [ [ @ | rR [ 837
9
. Shaft  |Purchase
[¥a} Iterm Mumber Tyre W[Skx]m W[Skvhd]ax Power |Base Cost Bare Moduie
10 T
1 OExample  C__ |Elestric Jl=| 3 60k 1000] 44 a0k $70209)
12 1 " 1 1
13 2 (D) @ 1 1 K/D §0
14 3 1 1 $0
15 4 1 1 $0
16 5 1 1 $0
17 g 1 1 $0
18 7 1 #1 $0
15 8 1 $1 $0
20 =] 1 #1 $0
21 10 1 1 £0
22 11 1 1 £0
23 12 1 1 §0
24 13 1 1 $0
25 14 1 1 $0
26 15 1 1 $0
27 16 1 #1 $0
28 17 1 1 $0
29 18 1 #1] (5) %0
30 18 1 1 —£0
31 50
3z
| 33 |
34
35
35
| 37 @ -
4 4 v m[\Plant Construction Cost {ProcessVessel {Sieve Trays {HeatExchaneer fPump+EL DR {Compredzar EDr’iVBI’ for Compressor {Purnace APV Goe |4 | Llr
TRk NUM

a2t e0BEeD+ 03 | D2 @ [Ew: @n ] [Fohokz 2 |ae A2 22| alm < ee

(1)  @Driver for Compressor > — & #4R L, Item Number % A JJ L C Driver Type % @) Ci
RU 9, BRI Electric, Gas Turbine, Steam Turbine 23& ¥ ¥ 37, {fH L, Gas Turbine
System <°, Steam System % E7Z5aF L TV WO ThHIVE, IV H 291X Electric %
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