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(Feasibility Study)
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–

3-9

3-10

Block Flow Diagram

Process Flow Diagrams

1
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Engineering Progress

Estimate Input Checklist and Maturity Matrix Estimate Classification 

General Project Data: Class5 Class 4 Class 

3 

Class 

2 

Class 1 

Project Scope Description General Preliminary Defined Defined Defined 

Plant Production / Facility Capacity Assumed Preliminary Defined Defined Defined 

Plant Location General Approximat

e 

Specific Specific Specific 

Soils & Hydrology None Preliminary Defined Defined Defined 

Integrated Project Plan None Preliminary Defined Defined Defined 

Project Master Schedule None Preliminary Defined Defined Defined 

Escalation Strategy None Preliminary Defined Defined Defined 

Work Breakdown Structure None Preliminary defined defined Defined 

Project Code of Accounts None Preliminary Defined Defined Defined 

Engineering Deliverable: 

Block Flow Diagrams S/P P/C C C C 

Plot Plans S P/C C C 

Process Flow Diagrams (PFDs) S/P P/C C C 

Utility Flow Diagrams (UFDs) S/P P/C C C 

Piping and Instrument Diagrams (P&Ids) S P/C C C 

Heat & Material Balances S P/C C C 

Process Equipment List S/P P/C C C 

Utility Equipment List S/P P/C C C 

Electrical One-Line Drawings S/P P/C C C 

Specifications & Datasheets S P/C C C 

General Equipment Arrangement Drawings S P/C C C 

Spare Parts Listings S/P P C 

Mechanical Discipline Drawings S P P/C 

Electrical Discipline Drawings S P P/C 

Instrumentation/Control System Discipline Drawings S P P/C 

Civil/Structural/Site Discipline Drawings S P P/C 

This Presentation contains proprietary information of Lurgi Oel · Gas · Chemie GmbH and may not be reproduced

Contracting Strategy Assumed Assumed Preliminar

y 

Defined Defined 

2
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(Capacity Factored Estimation) Cl. 5

e: 0.5 - 0.85

 e
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CFE

 )()()($)($ AB CapLnCapLneALnBLn 
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(Equipment Factored Estimation) Cl.4

F.S
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(EFE-Lang Factor)

(TPC) =(TEC)*(Equipment Factor)

 :TPC( ISBL + OSBL)

 :TEC

E.F

E.F

E.F

2
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(EFE- W.E.Hand)

Factor Cost

Heat Echanger
1 10000

Installation Labor 0.05 500

Structural Steel 0.11 1100

Piping 0.11 1100

Electrical parts 0.05 500

Instrumentation 0.24 2400

Painting 0.01 100

Insulation 0.11 1100

Total DFC 2.86 28600
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(EFE Bare Module) 

BMiPBMi FCC 

 MPBMi FFBBF 21 


i

BMiBM CC
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2

103102110 )(logloglog AkAKKCp 

2

103102110 )(logloglog PCPCCFp 

(EFE Bare Module) 2
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Ki, Ci, Fm 2
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CE for general processes (Peters….) 2
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CE for refinery process units

Main Equipment cost is assumed 100 MM$

% % of MM$

1. Main Equipment cost 100

Sub Total 1 100

2. Bulk Materials (EXW)

Piping 26 Main Equipment 26.0

Instruments 10 Main Equipment 10.0

Electrical 5 Main Equipment 5.0

Spare Parts (2 yrs+com.) 2.5 2.5

Sub Total 2 43.5

3. Transport *

From EXW to Syrian Port 6 Main Equipment & Bulk 6.0

From Syrian Port to Site 1 Main Equipment & Bulk 1.0

Sub Total 3 7.0

4. Construction

Main equipment Erection 12 Main Equipment 12.0

Piping 31.2 Main Equipment 31.2

Instruments 4.0 Main Equipment 4.0

Electrical 2.5 Main Equipment 2.5

Insulation & Painting 2 Main Equipment 2.0

Steel structures 8 Main Equipment 8.0

Civil works 10 Main Equipment 10.0

Sub Total 4 87.7

5. E.P.C. Contractor's Costs

Home Office, Eng. & Procurement  Services 6 Main Equipment 6.0

Construction Contracts management & Supervision 5 Main Equipment 5.0

E.P.C. Contract terms 8 Main Equipment 8.0

Sub Total 5 21.0

Total Unit Capital Cost 259.2
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پروژه هاي 

خاتمه يافته سازمان

مدل نها يي

هدف

جمع آوري داده ها

پيشنهاد مدل

رگرسيون

(T,F)  تست هاي آماري

تست با داده هاي جديد

خير

بلي

بلي

خير

بلي

خير

2
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2))^((*)(*)( WLnCWLnBACpLn 

A=-1.731737
B=0.5598

C=0.024773

180<W<621000 kg

2
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)(*)( WLnBACpLn 

168<W<108849 kg
A=-2.788577
B=0.94935

2
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)(*)( WLnBACpLn 

A=-4.619487
B=0.9892 2800<W<1540000 kg

2
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A=13.271536
B=-2.253712
C=0.154118 5360<W<178000 kg

2))^((*)(*)( WLnCWLnBACpLn 

2
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A=-2.484312
B=0.964302
C=0.004109

6400<W<39000 kg

1.4<(L/D)<21.3 m

)/(*)(*)( DLCWLnBACpLn 

2



38

A
s
p
e
n
 IP

E

By:

Hamid Reza

Khakdaman

By:

Mohammad R.

Shabani

P
ro

c
e
s
s
 E

c
o
n

o
m

ic
 E

v
a
lu

a
tio

n

كربن استيل( لوله/پوسته)مبدلهاي حرارتي  (AES type)

)(*)( WLnBACpLn 

A=0.025072
B=0.628429 281<W<2720 kg

2
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(BEU type)

)(*)( WLnBACpLn 

A=-2.910474
B=1.016550

4400<W<1152000 kg

2
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Detailed Cost Estimate Cl.1,2,3









2
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

DFC,IFC,HOC

 ISBL,OSBL










 OSBL Detail.

 ISBL Fact.


2
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Icarus Cost Estimation
Account MH Wage Rate Labor Cost Matl Cost Total Cost Percentages

(2) Equipment 820 23.93 19,622 592,700 612,322 25.7% of TDC

(3) Piping 4,430 24.44 108,257 262,481 370,738 15.6% of TDC

(4) Civil 1,512 19.38 29,289 42,580 100,000 4.2% of TDC

(5) Steel 517 20.35 10,520 21,078 200,000 8.4% of TDC

(6) Instruments 2,573 26.02 66,952 442,326 509,278 21.4% of TDC

(7) Electrical 2,828 23.69 66,987 475,081 542,068 22.8% of TDC

(8) Insulation 311 21.27 6,604 7,987 14,591 0.6% of TDC

(9) Paint 1,097 18.51 20,305 12,044 32,349 1.4% of TDC

Total Direct Field Costs 14,087 328,537 1,856,277 2,381,347 91.7% of TDC

(TDMH) (TDL) (TDM) (TDC)

Indirect Field Costs 4,812 657,600 200.2% of TDL

(IFMH) (IFC)

Total Field Costs 18,899 3,038,947 58.6% of TIC

(TFMH) (TFC)

Freight 74,300 4.0% of TDM

Taxes and Permits 116,000 4.9% of TDC

Engineering and HO 11,062 896,900 17.3% of TIC

Other Project Costs 298,090 5.7% of TIC

Contingency 760,986 14.7% of TIC

Total Non-Field Costs 11,062 2,146,276 41.4% of TIC

(HOMH)

Project Total Costs 5,185,223 217.7% of TDC

(TIC)

2
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Working Capital

CURRENT ASSETS
-

CURRENT LIABILITIES

CURRENT ASSETS
+ Inventories:

Raw Materials
Spare Parts
Work-in-Progress
Finished Products

+ Cash-in-hand
+ Account Receivable

CURRENT LIABILITIES

- Accounts Payable

3
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Working Capital (Basis)

ITEM Basis

Material (=raw material,
factory supplies, spares):

Annual Costs

Finished Products:
Cost of Product

Produced

Accounts Receivable: Operating Cost +
Marketing Cost

Work-in-Progress: Factory Cost

Cash-in-hand: Operating Cost +(raw material+
Factory supplies)

Accounts Payable: Raw material + Factory Supplies +
Spare Parts

3
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Cost of Production

Materials

Factory Supplies

Utility ,Energy

Spare parts

Repair and Maintenance

Royalties

Labour

Factory Overheads

FACTORY COSTS

Administrative Costs

OPERATING COSTS

Depreciation

Financial Costs

PRODUCTION  COSTS

Sales & Distribution Costs

COST OF PRODUCTS

3
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5و4
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5و4
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(Cash Flow) 45و
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(Opex) 

(Labor Cost , CL)  

(Maintenance Cost, CM )

(Overhead Cost, CO )

(Raw Materials)
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(Opex) 

(Utilites)

(Royalties)

(Laboratory Charges, CLab )

(interest)

(Depreciation)
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(Labor Cost , CL) 

Workers/unit/shiftType of equipment

1/2Dryer, rotary

1Dryer, spray

1/2Dryer, tray

1/4-1/2Centrifugal, separator

1/6Crystallizer, mechanical

1/8-1/4Filter, vaccum

1/4Evaporator

1Reactor, batch

1/2Reactor, continuous

3
Steam plant (100,000 

lb/hr)

X

Q

Q
CLCL )(

1

2
12  CSL = 0.15 CL

5و4



54

A
s
p
e
n
 IP

E

By:

Hamid Reza

Khakdaman

By:

Mohammad R.

Shabani

P
ro

c
e
s
s
 E

c
o
n

o
m

ic
 E

v
a
lu

a
tio

n

(Maintenance Cost, CM ) 

CM = (M) TCI

M = 0.01-0.025 

Material and Labor
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(Overhead Cost, CO ) 

CO = (CL+CSL+CM/2)

Plant
Labor

Social security Insurance
Vacations
Holidays

Compensation….

Resturant
Parking
Guard…
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(Raw Materials) 
(Utilites) 

Energy and Material balance

Unit Cost

Total Cost
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(Royalties) 

Agreement 

Lump sump
Yearly
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(Laboratory Charges, CLab ) 

CLab = 0.15 CL
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(interest) 

niSSrp )1(0 

n

rp iSS )1(0 rn

rp eSS 0
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(Depreciation) 

(Straight-line)

(Declining balance) 

(sum -of - the - years- digits) 

(ACRS)
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(Straight-line)

n

VV
d S
 adVVa 

Original Cost $ 1000

Salvage value 0

Period of useful life 5

Year             Depr.Exp.          Net Book Value                     Accum. Depr.

0                 0 1000 0

1 200 800 200

2 200 600 400

3 200 400 600

4 200 200 800

5 200                            0 1000

Straight Line To Zero Vs=0

5و4
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(Straight-line)

Straight Line To Salvage Value

Original Cost $ 1000

Salvage value $ 200

Period of useful life 5

Year          Depr.Exp.           Net Book Value           Accum. Depr

0 0 1000 0

1 160 840 160

2 160 680 320

3 160                            520 480

4 160 360 640

5 160                           200 800

5و4
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(Declining balance)

s

n

a VfVV  )1(n

V

V
f s 1

)(1

Original cost $ 1000

Salvage value

Period of useful life 5

Depreciation rate 2*20%

Year     Depr.Exp.    Net Book value    Accum. Depr.

0 0.00 1000.00 0.00

1 400.00 600.00 400.00

2 240.00 360.00 640.00

3 144.00 216.00 784.00

4 86.40 129.60 870.40

5 51.84 77.76                  922.24

5و4
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(sum -of - the - years- digits) 

)(
)1(

)1(2
)(

)1(

1

ssn

i

a VV
nn

an
VV

a

an
d 












Original cost $ 1000

Salvage value 0

Period of useful life 5

Depreciation rate 20%

Year     Depr.Exp.    Net Book value            Accum. Depr.

0 0.00 1000.00 0.00

1 333.33 666.67 333.33

2 266.67 400.00 600.00

3 200.00 200.00 800.00

4 133.33 66.67 933.33

5 66.67 0.00 1000.00

5و4
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(ACRS)

MACRS Tax-Basis Depreciation
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12.70% MODIFIED INTERNAL RATE OF RETURN 

14.20% INTERNAL RATE OF RETURN 

at 12.00% 626.24 NET PRESENT VALUE 

626.24 -2,871.30 -3,980.70 -5,161.97 -6,289.14 -7,527.14 -7,507.14 Cumulative net present value 

3,497.54 1,109.39 1,181.27 1,127.17 1,237.99 -19.99 -7,507.14 Net present value 

6,254.92 -648.61 -2,838.35 -4,920.16 -6,693.79 -8,433.08 -8,408.00 CUMULATIVE NET CASH FLOW 

6,903.53 2,189.74 2,081.81 1,773.63 1,739.29 -25.08 -8,408.00 NET CASH FLOW 

0.00 1,309.86 1,260.83 908.80 0.00 0.00 0.00 Income (corporate) tax 

0.00 400.00 400.00 385.00 362.50 332.50 0.00 Marketing costs 

0.00 8,600.00 8,600.00 7,947.00 6,967.50 5,661.50 0.00 Operating costs 

0.00 0.40 157.37 235.57 305.71 906.08 390.00 Increase in net working capital 

0.00 0.00 0.00 0.00 0.00 0.00 308.00 Pre-production expenditures (net of interest) 

0.00 0.00 0.00 0.00 0.00 0.00 7,710.00 Fixed investments 

0.00 0.00 0.00 0.00 0.00 0.00 8,018.00 Increase in fixed assets 

0.00 10,310.26 10,418.19 9,476.37 7,635.71 6,900.08 8,408.00 TOTAL CASH OUTFLOW 

6,903.53 0.00 0.00 0.00 0.00 0.00 0.00 Other income 

0.00 12,500.00 12,500.00 11,250.00 9,375.00 6,875.00 0.00 Sales revenue 

0.00 12,500.00 12,500.00 11,250.00 9,375.00 6,875.00 0.00 Inflow operation 

6,903.53 12,500.00 12,500.00 11,250.00 9,375.00 6,875.00 0.00 TOTAL CASH INFLOW 

1997 1996 1995 1994 1993 1992 1991 

Scrap Production Production Production Production Production Construction 

Dollars $

DISCOUNTED CASH FLOW 45و
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 NET CASH FLOW

-6,000.00

-4,000.00
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CUMMULATIVE NET CASH FLOW
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NET PRESENT VALUE
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CUMMULATIVE NET PRESENT VALUE
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Payback Period

Net Present Value (NPV)

Internal Rate of Return (IRR)

Modified Internal Rate of Return (MIRR)

Profitability Index (PI)
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(Payback Period) 

38020

50

11070

(دلار100)(دلار100)0

Nپروژه Mپروژه سال

جريان نقدينگي خالص مورد انتظار

M

N
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(Net Present Value) 

9.09

49.59

60.11

NPVM = $ 18.79

NPVN = $ 19.98

0 1 2 3

-100 10 60 80


 


n

0t tk)(1

tCF
NPVCummulative Net Present Value

NPV

KNPVKNPV

K=10%
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(IRR) 

 
NPV$0

n

0t t
IRR1

tCF
:IRR 

 

0 1 2 3

-100 10 60 80

8.47

43.02

48.57
18.1%

18.1%

18.1%

$ 0

IRR=18.1% > K

M:

IRRCost of Capital

NPV
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50

40

30

20

10

0

-10

5              10            15            20             25    k(%)

Crossover Point = 8.7%

IRRN = 23.6%

IRRM = 18.1%

NPV

($)

5(4)20

12715

201910

29335

40$50$0%

NPVNNPVMK
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IRR

IRR

IRR
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-NPV=0IRR
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NPV IRR

0           1         2       3          4        5       6        7         8        9       10   

(2500)    500    500    500    500    500    500     500     500    500     500   X

Y (2500)    100    200    300    400    500    600     700     800    900     1000   

IRRX=17%

IRRY=13%

If d.r.=5%                     NPVY > NPVX

If d.r = 8%                      NPVX > NPVY

IRR

NPV

d.r
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Profitability Index (PI)

investmentInitial

PVCF
PI 

9.09

49.59

60.11

0 1 2 3

-100 60 8010

118.79

10.1
100

79.118
PI
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COMPUTER  MODEL FOR 
FEASIBILITY ANALYSIS 

AND REPORTING

6
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You Know:

-EPC Cost Estimating (by Icarus,….)

-Operating Cost Estimating

-Financial Management Basis
(Cash Flow, BEP, IRR,ROI,…)

6
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COMFAR

INVESTMENT

OPERATING COST

SALES

DCF

IRR

NPV

BEP
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NPV on Total Capital 6
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Sensitivity of IRR 6
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Normal Payback 6
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Dynamic Payback 6
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NPV on Total Equity Capital 6
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NPV for  Growmania Ltd. 6
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Break Even Point

Total Costs

Percentage of total capacity

BEP

$

BEV

Fixed Costs

Total Sales

BE

Loss

Profit

6
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Break Even Point

A capacity in which the sales revenue equal the costs of products sold.

CapacitystsVariableCoFixedCostsCapacitySales 

stsVariableCoSales

FixedCosts
BEP




FixedCostsCapacitystsVariableCoSales  )(

6



92

A
s
p
e
n
 IP

E

By:

Hamid Reza

Khakdaman

By:

Mohammad R.

Shabani

P
ro

c
e
s
s
 E

c
o
n

o
m

ic
 E

v
a
lu

a
tio

n

Break Even Point 6
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