Net Present Value (NPV)
Present Value

Flows Opportunity Cost of Capital

NPV = CFo +CFj +CF2+  +OF
(1+k)  (1+K)2  (1+k)

= E CF, (5.2)
t=0 (1+k)1
CFt = Cash flow t
k = the opportunity cost of capital the project cost of capital
NPV

1)

11 =12 (3

12 = ()=20

13 the project opportunity cost of capital (k)
8 %

2) Total investment cost (CFQ

2.1) Electron Attachment Reactor

Cash
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2.2) After Burner

3) Annual cash flow (CFt)

3
18 |/ / 226 /1 )
1 2 1
487 cash flow
3.1) Electron Attachment Reactor
3.1.1) operating cost
=/ | 3
0 350 89
36 150 114 /
151 400 222 /
400 2.53 /
3.1.2) Maintenance cost

EPA US. Environmental Protection Agency (16)
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0.5 8
100 %
200
(200 2 )
3.13
1000
cash flow = - (  operating cost)-(
maintenance cost)+( )
3.2) After Burner
3.21) operating cost
LPG 528.50 48 @ )
311
3.2.2) maintenance cost 312
3.2.3) 313
4) NPV
cash flow (
) NPV
discount factor
discount factor= 1 + 1 + 1 + ..+ 1 (5.2

(1+k)  (1+K)2  (1+K)3 (1+K)



8% 1 20  discount factor
discount factor = 1 + 1 + .+ 1
(1+0.08) (1+0.08)2 (1+0.08)0
= 0.818
NPV Electron Attachment Reactor =-CFo + 9.818 (CFA
NPV After Burner = -CFo + 9.818 (CFB
.5)
NPV NPV

5.1) Electron Attachment Reactor
5.1.1) Capital Cost

511

2,985,276.29
512
rotating machine 122,241.90
513 20,218.56
514

75,198.53

89



5.15

803,409.21

5.1.2) Annual cash flow

5.1.7
5.1.8
operating cost
519
5.1.10
5.1.10

51.11
Annual cash flow (CFA

5.2)

5.2.1) Capital Cost
521

4,231,158.41
5.2.2
134,222.34
523
rotating machine
524
525

46,844.36
526

90

7,392.00
21,688.08
29,080.08

3,000.00
6,000.00
240,000.00
201,919.52

After Burner

111,354.73

20,766.21

181,504.73



Capital Cost (CFO)
5.2.7

5.2.2) Annual cash flow

5.2.8

529
operating cost
5.2.10

5211

5211

5.2.12

Annual cash flow (CFg)

5.3)

51 NPV

4,725,850.78

48,035.59
84,592.77
132,628.36

3,000.00
6,000.00

240,000.00

98,371.64

Electron Attachment Reactor

-(4,006,344.49)+ 9.818 (201,919.92) =-2,023,894.23

5.2 NPV

After Burner

-(4,725,850.78)+ 9.818 (98,371.64) = -3,760,039.79

After Burning

Electron Attachment

91

NPV



51.1 Electron Attachment

No. Item No Type of Vessel Part Steel Support  Steel SP. Unit price Unit price
Material Weight(Kg/m3) (Baht/Kg) (Baht/Kg)
Factor 7842.6 30 20

weight Estimation Installation Total Direct
Cost (Baht) Cost (Baht) Cost (Baht) Cost (Baht)
1 C101 column CS 11 170.7 5122.3 3000.0 3414.9 11537.2
2 T-101 Tank cs 11 209.8 6294.2 3000.0 4196.1 13490.3
3 R101 Reactor Shell CS 1.05 2355 7066.0 4000.0 4710.7 15776.7
(Base weight  Tube CS 105 43452.0 1303560.0 869040.0 2172600.0
2.13 kg/m)
No. Item No Type of Vessel Part steel Support  Steel SP. Unit price Unit price
Material Weight(Kg/m3)  (Baht/Kg) (Baht/Kg)
Factor 7842.6 20 20
weight Estimation Installation  Total Direct
Cost (Baht) Cost (Baht) Cost (Baht) Cost (Baht)
4 Duct included CS 105 658.0 13160.6
accessories 105 564.7 112934

1222.7 24454.0 6400.0 24454.0 55308.0

Overhead Refer price
Factor Proposal
0.3 MBBsfesnfifi

Overhead Total cost Overall
Cost (Baht)  (Baht) Price of
3461.2 14998.4  Equipment
4047.1 17537.4

4733.0 20509.7
651780.0 2824380.0

2877425.5

Overhead

Factor

0.3

Overhead Total cost
Cost (Baht)  (Baht)

16592.4 71900.4
2949325.9



5.1.2

Rotating Machine

Electron Attachment

Price Basis Year :
Basis Year Index :
Current Project Year :
Current Year Index :

Currency Exchange Rate :

CIF Freight : 5 % of Commodity
20 Baht/Kq
No. Item No Equipment Short Specification Weight
(!41 } (US$)
1 P-101 Water Pump 134 2h,26 2 1,220.00
2 B-101 Blower 5590NmM3h,200 mmAq 80 520.00
3 PM-101 Pump Motor 1800RPM.3.7KW,TEFC,380V.3PH,50HZ 66 369.00
4 BM-101 Blower Motor 2900RPM,7.5KW,TEFC,380V.3PH,50HZ 50 244.00
Total 2,353.00
513
Unit Rate of Painting Material ; 95 Baht/m2
Unit Rate of Painting Labor ; 120 Baht/m2
No Item No Equipment to Size Surface Area Painting Mat
be painted Cost
(mm) (m:) (Baht)
1 C-101 Column Dia. 500 Heioht 1500 24 223.84
2 T-101 Tank WxHxL 1000 1000 1800 9.2 874.00
3 R-101 Reactor Dia. 2800 Height 4500 39.6 3,760.49
4 - Duct WxHxL 380 190 23000 26.2 2,490.90
5 - Duct WxHxL 500 250 11000 16.5 1,567.50
5 - Pipe Dia. 38.1 Length 1500 0.2 17.06
Total 8,933.78

1975
|fc

40 Baht/us$8

(USS$)
1,380.43
588.38
417.52
276.09
2,662.43

(Baht)
55,217.34
23.535.26
16.700.98
11,043.47
106,497.05

93

Base Price Current Price Current Price Total Cost

(Baht)
64478.2
26312.0
18856.0
12595.6

122,241.90

Electron Attachment

Painting

Labor Cost

(Baht)
282.74
1,104.00
4,750.09
3,146.40
1,980.00
21.55
11,284.78

Total Cost

(Baht)
506.58
1,978.00
8,510.57
5,637.30

3,547.50
38.60

20,218.56



514
Attachment
Unit Rate of Hot ation 1500 Baht/m2
Material (Rock Wool):
Unit Rate of Insulation Labor : 310 Baht/m2

Type of Insulation :

No. Item No Equipment to Size

be Insulated

(mm)
1 C-101 Column Dia. 500 Height 1500
2 R-101 Reactor Dia. 2800 Height 4500
3 - Duct WxHxL 380 190 23000
4 - Duct WxHxL 500 250 11000
Total
515

Electron Attachment

Surface Area

(m2)
2.4

39.6
26.2
16.5

Factor

0.5
0.75
0.25
0.25

Insulation
Mat Cost

(Baht)
1.767.15
44,532.08
9,832.50
6,187.50
62,319.22

Personnel Protection (only parts which may be contacted by operator!

94

Electron
Insulation  Total Cost
Labor Cost
(Baht) (Baht)
365.21 2,132.36
9,203.30 53,735.37
2,032.05 11,864.55
1,278.75 7,466.25
12,879.31 75,198.53



5.1.6 Capital Cost

No. Type Item No.
1 Static C-101
2 CX-101A
3 CX-101B
4 CX-101C
5 T-101
6 R-101
7 :
Subtotal
8 Rotating P-101
9 PM-101
10 B-101
un BM-101
Subtotal

12  Electrical & RX-101A-G

13 Instrument
14
Subtotal
15  Painting &
16 Insulation
Subtotal
Total

5.1.7

Water Unit Rate :
Unit Rate = 7 Baht/m3

Water make-up basis
1) Water make-up continuously during
operating not considering water

contained in tank.
No. User Name Circulating
Flow Rate
(m3h)

1 P-101 Water Pump 134

Electron Attachment

Service Name Cost (Baht)

Direct Contact Cooler 14,998.37
Packing 9,140.40
Demister 23,310.00
Spray Nozzle 3,500.00
Water Tank 17,537.42
Reactor 2,844,889.68
Duct and Piping 71,900.41
2,985,276.29

Water Pump 64,478.21
P-101 Motor 18,856.03
Blower 26,312.02
B-101 Motor 12.595.64
122,241.90

DC Generator 721,184.21
Electrical 72,225.00
Instrument 10,000.00
803,409.21

Painting 20,218.56
Insulation 75.198.53
95,417.09

4,006,344.49

Electron Attachment

ODeratina Time Basis :

No. of operate per day 1 Time
Operating hour per Time 2 hrs
No. of operate per month 20 Times
No. of operate per year 240 Times
Total operating hour per month 40 hrs
Total operating hour per year 800 hrs

Make-up Make-up per Cost per

Flow Rate Month Month 1;
(m3h) (m3) (Baht) (Baht)
2 80 560.00 56.00

Cost plus Tax
per Month

95

Cost per
Year
(Baht)

7,392.00



5.1.8

Electrical Unit Rate :

0 - 35 = 89 Baht
36 - 150 = 1.14 "Baht/KWH
151 - 400 = 2.22 "Baht/KWH
400 uD = 2.53 "Baht/KWH
No. User Name
1 P-101 Water Pump
? B-101 Blower
3 RX-101 DC Generator
Total
519
No.
1
2
Total

Power Required

(Kw)
2.2
55
125

Operating Cost

Item No. Service Name Cost (Baht)
Electrical 21.688.08
- Water 71392.00

Electron Attachment

ODeratina Time Basis

No. of operate per day
Operating hour per Time

No. of operate per month

No. of operate per year

Total operating hour per month
Total operating hour per year

KWH KWH per Cost per
Month Month
(Baht)
4.4 88
11 220
25 500
808 1,807.34

20
240
40
480

(Baht)

180.73

Time
hrs
Times
Times
hrs
hrs

Cost plus Tax

per Month
(Baht)

1,988.07

Electron Attachment

29,080.08

Cost per
Year
(Baht)

21,688.08



5.1.10
Attachment

No.

Total

51.11

No.

Total

Electron

Item No. Service Name Cost (Baht)
- Maintenance Labor 3,000.00
- Maintenance Material 6,000.00

9,000.00

Electron Attachment

Item No. Service Name Cost (Baht)
Crematory Fee 240,000.00

240,000.00
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> of Vessel Part

one
> of Vessel Part

included
ceessories

Steel Support  Steel SP.
Material Weight(Kg/m3
Factor 7842.6

weight
Cs 11 81.8
Steel Support  Steel SP.
Material Weight(Kg/m3
Factor 7842.6
weight
CSs 105 386.2
1.05 50.8
105 1806.9

2244.0

After Burning

Installation Total Direct

Installation Total Direct

7,087.90

Unit price Unit price
(Baht/Kg) (Baht/Kg)
30 20
Estimation Eng.
Cost (Baht) Cost (Baht) Cost (Baht) Cost (Baht)
2,452.74 3,000.00 1,635.16
Unit price Unit price
(Baht/Kg) (Baht/Kg)
20 20
Estimation Eng.
Cost (Baht) Cost (Baht) Cost (Baht) Cost (Baht)
7724.7
1016.4
36138.9
44,880.03  6,400.00  44,880.03

96,160.05

Overhead

Factor
0.3

Overhead Total c
Cost (Baht)  (Baht
2,126.37 9,214.

Overhead

Factor
0.3

Overhead Total cc
Cost (Baht)  (Baht

28,848.02 125,008



5.2.3 Rotating Machine

After Burning

1975

346

1998

391.5
40 Baht/us$
5 % of Commodity@
20 Baht/Kg

Currency Exchange Rate :

Installation Cost :

No. Item No Equipment Short Specification Weight
(Kf)

1 B-201 Blower 52490Nm3h,200 mmAq 100
100

2 BM-201 Blower Motor 2900RPM,38KW,TEFC,380V,3PH.50HZ
Total

524

100

Base Price Current Price Current Price  Total Cost

(US$) (Uss1 (Baht) (Baht)
1.000.00 1.131.50 45.260.12 49523.1
1,259.00 1.424.56 56,982.49 618316
2,259.00 2,556.07 102,242.60 111,354.73

After Burning

Unit Rate of Painting Material : 95 Baht/m2
Unit Rate of Painting Labor : 120 Baht/m2
No. Item No Equipment to Size Surface Area Painting Mat  Painting Total Cost
be painted Cost Labor Cost
(mm) (m2 (Baht) (Baht) (Baht)
1 D-201 Cyclone Dia. 612  Height 3669 71 670.15 846.51 1,516.66
2 - Duct WxHxL 380 190 13500 154 1,462.05 1,846.80 3,308.85
3 - Duct WxHxL 450 225 1500 2.0 192.38 243.00 435.38
4 Duct WxHxL 1600 800 15000 72.0 6,840.00 8,640.00 15,480.00
5 Pipe Dia. 125 Length 3000 01 11.19 14.14 25.33
9,175.77 11,590.44  20,766.21
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525 After
Burning
Unit Rate of Hot Insulation 1500 Baht/m2
Unit Rate of Insulation Labor : 310 Baht/m2
Type of Insulation : Personnel Protection (only parts which may be contacted by operator)
No. Item No Equipment to Size Surface Area Factor Insulation Insulation  Total Cost
be Insulated Mat Cost  Labor Cost
() (m2) (Baht) (Baht) (Baht)
1 D-201 Cyclone Dia. 612  Height 3669 71 0.5 5,290.67 1,093.40 6,384.07
2 - Duct WxHxL 380 190 13500 15.4 0.25 5.771.25 1,192.73 6,963.98
3 - Duct WxHxL 450 225 1500 2.0 0.25 759.38 156.94 916.31
4 - Duct WxHxL 1600 800 15000 72.0 0.25 27,000.00 5,580.00 32,580.00
Total 38,821.29 8,023.07  46,844.36
526

After Burning



5.2.7 Capital Cost After Burning

No. TMP' ltemNo.  Service Name Cost (Baht)
Sfatic

1 Y-201 After Burner 4.231.158.41
Subitotal 4231.158.41
2 -201 Cyclone 9,214.27
3 - Duct and Piping 125.008.07
Subtotal 134.222.34
4 Rotating B-201 Blower 49,523.12
5 BM-201 Blower Motor 61.831.61
Subtotal 111.354.73
5 Eletrical & - Electrical 60,150.00
6 Instrument Instrument 10,000.00
Subtotal 181.504.73
7 - Painting 20,766.21
8 | - Insulation 46.844.36
Subtotal 67,610.57
il'otal 4,725,850.78
5.2.8 After Burning
Electrical Unit Rate : Ooeratina Time Basis :
0 35 = 89 Baht No. of operate per day 1
36 - 150 = 1.14 Baht/KWH Operating hour per Time(including 3
151 - 400 = 2.22 Baht/KWH warming-up time for After Burner)
400 UD = 2,53 Baht/KWH Operating hour per Time(for B-201) 2
No. of operate per month 20
ODerating Basis: No. of operate per year 240
1) 2 hrcontinuous operating,1 hrwarming-up  Total operating hour per month 60
furnace promting for high temp, requirement Total operating hour per year 1200
by utilize only After Burner (Y-201) not
included Blower (B-201).
No. User Name Power Required KWH KWH per Cost per .
Month Month Joi,
(KW) (Baht) (Baht)
1 Y-201 After Burner 0.2 0.6 12
? B-201 Blower 38 76 1520
Total 1532 3,639.06 363.91

Time
hrs

hrs
Times
Times
hrs
hrs

Cost plus Tax
per Month
(Baht)

4,002.97

102

Cost oer
Year
(Baht)

48,035.59



5.2.9
bﬁ&; P%rc]g Rat_e 528.5 Baht/8kg Eloe(;fa 3”8 eTtlén eeFaSB
g%g;%d on LPG cylinder 48 kg sizeincluded OperatnPg our per T| e

ax,
LPG Conisumption Basis

1) 2 hr continuous operating, 1 hr warming-up

furace for high temp,

Radiatio
No.  User Name
1 Y201  After Burner
5.2.10

No.

1

2

Totell

romtm?
onsumEnon rale = Pr cess fequi
loss (3% of Process requirement)[11]

Of operate per year
Total operating hour
regwrement Total operating hour
ement+

Pracess adiation
Re(zlwr%gwent gﬁﬂ(fﬁ% per Day
0

8

Operating Cost

Service Name

Electrical
Fuel

[tem No.

0. 0f operate per month

After

Ber month
er year

er Mont
PR

Consumption Consu’&rgti n
640.

103

Burning

%_T|me

e
1200— nrs
Consumption ~ Costper  Cost per
peéK\ggar A@orﬁh
o i b

After Burning

Cost (Baht)

48,035.59
84,592.77

132,628.36
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5.2.11 After Burning
No. Item No. Service Name Cost (Baht)
1 : Maintenance Labor 3.000.00
2 . Maintenance Material 6,000.00
Total 9,000.00
5.2.12 After Burning
No. Item No. Service Name Cost (Baht)
; : Crematory Fee 240,000.00

Total 240,000.00
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