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Table 22-3 Variable Operation Cost of the Dissolved Air Flotation Unit for Pointe-a-Pierre
Refinery

(Unit; US Dollars/cubic meter of waste water)

Consumption Unit cost Cost
Capacity, 250 m3/hour
Elect. power 0.233 kWh/m? 0,030 kWh  0.007
Aluminum sulfate, liquid, g/m3 1,400 0.06 /kg 0.084
Polymer flocculant, grams/m3 2 : 30/kg 0.006
Total : 0.097

Sodrce: Study team
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Table 22-4  Variable Operation Cost of the Vacuum Filter for Pointe-a-Pierre Refinery .

(Unit: US Dollars/cubic meter of waste water)

Consumption Unit cost Cost

Elect. power 0.056 kWh/m? 0.030 0.002

Source: Study team
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Table 22-5  Variable Operation Cost of the Incinerator for Pointe-a-Pierre Refinery

(Unit: US Dollars/kilograms of waste)

Consumption ' Unit cost Cost

Capacity, L
Cake 600 kg/hour
Emulsion 200 kg/hour

Elect. power 0.027 kWh/m3 0.030 /kWh  0.0008
Diese! oil 0,07 livkg 0.10it . . 0.007
Total ' ' 0.0078
Total per cubic meter of waste water ' 0.025

Source: Study team
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Table 22-6 Variable Operation Cost of the Waste Water Gathering Pipeline System for

Pointe-a-Pierré Refinery

(Unit: US Dollars/cubic meter of waste water)

Cbnsumption : Unit cost Cost

Elect. power, 0471 kWhvm3 . 0030/kWh 0014

Source: Study team
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' Table 227 Totél.Variable Operation Cost for Pointe-a-Pierre Refinery

(Unit; US Dollars/cubic meter of waste water)

Dissolved air flotation unit ' 0.097
Vacuumn filter 0.002
Incinerator 0.025
Waste water gathering pipeline system ' 0.014
Total 0.138
Total, thousand U.S. Dollars/year 302

Source: Study team
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Table 22-8  Fixed Operation Cost of CPI for Pointe-a-Pierre Refinery

" (Unit: thousand US Dollars per year)

- Capacity _ ‘Maintenance  Labor and Total
(m3/hour) Insurance = Salary
Tax .
250 | 32 . NA. 32

Source: Study team
Note: N.A. stands for “Not applicable.”
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Table 22-9 Fixed Operation Cost of Dissolved Air Flotation Unit for Pointe-a-Pierre

‘Refinery
(Unit: thousand US Dollars per year)
Capacity : Maintenance Labor and Total
{m°/hour) : Insurance Salary
Tax
250 23.75 NA 2375

Guard basin 200 m3

Source: Study team
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Table 22-10  Fixed Operation Cost of Vacuum Filter for Pointe-a-Pierre Refinery

(Unit: thousand US Dollars per year)

Capacity Maintenahce Labor and Total
(m~/day) : Insurance Salary
Tax
12.3

76.8 Scum 123 N.A.

Source; Study team
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Table 22-11  Fixed Operation Cost of the Incinerator for Pointe-a-Pierre Refinery

(Unit: thousand US Dollars per year)

Capacity -Maintenance  Labor and Total
(kg/hour) Insurance Salary
. . ' Tax
600 Cake 34.05 NA. 34.05
200 Emulsion '

Source: Study team
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Table 22-12  Fixed Operation Cost of Waste Water Gathering Pipeline System for Pointe-a-

Pierre Refinery
(Unit: thousand US Dollars per year)
Maintenance Labor and Totél
Insurance Salary
Tax
70.10 NA. 70.10

Source: Study team
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~ Table 22-13  Fixed Operation Cost of DCS for Pointe-a-Pierre Refinery

(Unit: thousand US Dollars per year)

Maintenance Labor and Total
Insurance Salary

Tax

25.50 NA - 2550

Source: Study team
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Table 22-14 Total Fixed Operation Cost for Pointe-a-Pierre Refinery

(Unit: thousand US Dollars per year)

Maintenance  Labor and Total
Insurance Salary
Tax

CP! _ 32 N.A. 32
DAF unit 23.75 N.A. 23.75
Vacuum filter 12.3 N.A. 12.3
Incinerator. - : 34,05 NA. 34,05
Gathering system, pumps, 70.10 NA 70.10
surface condenser, pits : :
DCS 25.50 N.A. 25.50
Total 166 100 269

Source: Study team
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Table 22-15  Variable Operation Cost of the Dissolved Air Flotation Unit for Bernstein
__ Main Storage '

(Unit: US Dollars/cubic meter of waste water)

Consumption Unit cost Cost
Capacity, 440 m3/hour
Elect. power ' 0.151 kWh/m3 0.030 /kWh  0.005
Alyminum sulfate, liquid, g/m3 3,500 006/kg 0210
Polymer flocculant, grams/m3 4 3.0 /kg 0012
Total ' 0227

Source: Study team
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Table 22-16  Variable Operation Cost of the Activated Carbon Adsorption Unit for
' Bernstein Main Storage

(Unit: US Dollars/cubic meter of waste water)

Consumption _ Unit cost Cost
. Elect. power, kWh/m3 - 0.2708 _ 0.030 /kWh  0.008
Ind. water, m3/m3 0.021 0.084 /m3 0.002
Comp. air, Nm3/m? 0.006 - -
Nitrogen, Nm3/m3 0005 1.28/m3 0.006
HC), 35% lig., kg/m3 0.001 0.114 /kg 0.0001
NaOH, 25% lig., kg/m> 0.002 0.285 /kg 0.0006
Activated carbon, kg/m3 0.042 2.86 /kg 0.120
Diesel fuel, liter/m3 0573 0.10 iter 0.057
- Total : _ 0.194

Source; Study team
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Tabie 22-17 Variable Operation Cost of the Vacuum Filter for Bernstein Main Storage

(Unit: US Dollars/cubic meter of waste water)

Consumption - ' Unit cost Cost

Elect. power, 0.306 kWh/m3 0.030 0.009

Source: Study team - '

2 -9



1) BHF

FU-BLBEHFOEHRZRT : _ _
Table 22- 18 Variable Operatlon Cost of the Incinerator for Bernstein Main Storage

(Un:t Us Dollars/kllograms of waste)

Consumption | ' Unit cost Cost

Caﬁacity,
Cake 2,300 kg/hour -
Emulsion 500 kg/hour

Elect. power, 0.026 kWh/m3 0.030 /k<Wh  0.0008
Diesel oil -~ 0048lit/kg | 0.10 /it 0.0048
Total | o 0.0056
Total per cubic meter of waste water _ _ - 0.039

Source: Study team
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Table 22-19 - Variable Operation Cost of the Waste Water Gathering Pupelme System for
Bernstein Main Storage

(Unit; US Dollars/cubic meter of waste water)

Consumption Unit cost Cost

Elect. power, 0.774 kWh/m3 - 0.030 /kWh  0.023

Source: Study team
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Table 22-20  Total Variable Operation Cost for Bernstein Main Storage

(Uhit: US Dollars/cubic meter of waste water) .

Dissolved air flotation unit 0.227
Activated carbon adsorption unit - 0.194
Vacuum filter 0.009
Incinerator 0.039
Waste water gathering pipeline system 0.023
Totat ' 0.492
Total, thousand U.S. Dollars/year 1,724

Source; Study team
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Table 22-21 Fixed Operation Cost of CPI for Bernstein Main Storage

(Unit: thousand US Dollars per year) -

Capacity Maintenance Labor and Total
(m3/hour) Insurance Salary
Tax
400 21.60 N.A. 21.60

2,250 m3 oil separator

Source: Study team
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Table 22-22  Fixed Operation Cost of Dissolved Air Flotation Unit for Bernstein Main

Storage
(Unit: thousand US Dollars per year)
Capacity Maintenance ~ Labor and Total
(m3/hour) Insurance Salary
- Tax
440 2690 NA. 26.90

Source: Study team
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Table 22-23 Fixed Operation Cost of Activated Carbon Adsorption Unit for Bernstein Main

Storage
(Unit: thousand US Dollars per year)
Capacity Maintenance  Labor and Total
(m3/hour) o Insurance Salary
Tax :
400 : : 597.15 - ~ NA 59715

Source; Study team

1) BRXKER
EFu-MEREKBOBER:2TR Y,

‘Table 22-24 Fixed Operation Cost of Vacuum Filter for Bernstein Main Storage

(Unit: thousand US Dollars per year)

Capacity Maintenance Labor and Total
{m3/day) Insurance Salary

Tax
1,246 Scum 43.35 NA : 43.35

Source: Study team
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Table 22-25 Fixed Operation Cost of the Incinerator for Bernstein Main Storage

(Unit: thousand US Dollars per year)

Capacity Maintenance  Labor and Total
(kg/hour) Insurance Salary '
Tax
2,300 Scum 79.6 N.A. 79.6
500 Emulsion

Source: Study team
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Table 22-26  Fixed Operation Cost of Pipes, Pumps, Pits, and Slop Tank for Bernstein Main

Storage
(Unit: thousand US Dollars per year)
Maintenance Labor and Total
Insurance Salary
Tax
'46.40 N.A. 46.40

Source: Study team
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Table 22-27 Total Fixed Operation Cost for Bernstein Main Storage

(Unit: thousand US Dollars per year)

Maintenance Labor and Total
Insurance Salary
Tax

CP1 21.60 N.A. 21.60
DAF unit 26.90 NA. 26.90
ACA unit 597.15 N.A. 597.15
Vacuum filter 4335 N.A. 4335
Incinerator 79.6 N.A. 79.6
Pipes, pumps, pits 46.40 N.A. 46.40
slop tank
Total 815 100 915

Source:. Study team
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Table 23-1 Total Capital Requirements

(Unit: thousand U.S. Dollars}

1. Plant cost
Plant IDC  Pre- Total
cost operation capital
- cost req'ment
Pointe-a-Pierre Refinery 3,377 84 10 . 3471
Bernstein Main Storage 16,300 408 10 16,718
Total 19,677 492 20 20,189

Note: 1. IDC stands for interest during construction. 1DC's are 0.5 years' interests on the
loan for the plant costs plus calculated .
2. Pre-operation costs are assumed to be 10 percent of annual salary and labor.

2. Consultancy fee

Consul- 1DC Pre- Total
tancy operation capifal

fee cost req'ment
Pointe-a-Pierre Refinery 60 45 N.A. 64
Bernstein Main Storage 290 22 NA. 312
Total 350 26 NA, 376

1. The consultancy fee is prorated to Pointe-a-Pierre Refinery and Bernstein Main
Storage according to the plant costs.
2. IDC's are 1.5 vears' interest.

3. Total cost
Plant DC Pre- Total
cost operation capital
cost req'ment
Pointc-a-Pierre Refinery 3437 88 10 3535
Bernstein Main Storage 16,590 430 10 17,030

Total 20,027 518 20 20,565
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Tahle 23-2 Working Capital

(Unit: thousand U.S. Dollars)

Pointe-a-Pierre Refinery

Spareparts : : _ 35

Consumables o '
Aluminum sulfate ‘ 46
Polymer flocculant 3

Total . 94

Bernstein Main Storage

Spareparts 170

Consumables .
Aluminum sulfate 198
Polymer flocculant il
Nitrogen L ' 5
HCI Negligible
NaOH 1
Activated carbon ' 105

Total ' 490

Total 584
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Table 23-3 Economic Costs of the Program

(Unit: thousand U.S. Dollars)

Installed cost
Pointe-a-Pierre Refinery 2,723
Bemstein Main Storage : 12,807
Total : 15,530
Consultancy fee
Pointe-a-Pierre Refinery 60
Bernstein Main Storage 290
Total 350
1IDC
Plant cost
Pointe-a-Pierre Refinery 68
Bernstein Main Storage 320
Total 388
Consultancy fee _ .
Pointe-a-Pierre Refinery 4
Bernstein Main Storage - 22
Total : o 26
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Pre-operation cost

Pointe-a-Pierre Refinery 10

Bemnstein Main Storage 10

. Total _ _ _ 20
Working capital : ‘

Pointe-a-Pierre Refinery 72

- Bernstein Main Storage ‘ ' 377

Total o 3 ' 449

Source: Study team
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Table 23-4 Economic Operation Costs

(Unit: thousand U.S. Dollars per year) -

Pointe-a-Pierre Refinery

. Variable operation cost _ : 263
Fixed operation cost 230
Total operation cost 493

Bemstein Main Storage
Variable operation cost 1,499

- Fixed operation cost ' 727

Total operation cost - ' 2,226
“Total _

Variabie operation cost 1,762

Total fixed cost o 957

Total ' 2,719

Source: Study team
Note: 1. Economic variable operation costs are obtained by d1v1dmg the financial variable
operation costs by 1.15.
2. Economic fixed operation costs are obtamed by dividing the financial MIT cost by
1.3 p]us financial labor and salary Ccost.
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Table 23-11  Cost Comparison withlwithout-Barumetric Condensers Replaceniént_

(Unit: thousand U.8. Dollars_)

Base Case Case 1
_ Economic plant cost’ © 2,723 2,723
Barometric condensers ' -612
"DAF ' : : o +348
CPl +54
Pipe (assumed at 10 percent of the total) ' -30
Pump (assumed at 10 percent of the total} -18
Total 2,723 2,525
Pre-operation cost | 20 20
Working capital 1 72 144 1)
Variable operation cost 263 ' 526 1)
Fixed operation cost 230 330 2)
Overhead 50 703)

Source: Study team
Note: 1) Working capital and variable operatlon cost are doubled.
2) MIT is reduced by the ratio of plant cost and labor and salary is doubled.
3} Overhead is increased by 40 percent because of the additional CPI/DAF train.
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53 50BAK>VT, MEHAKRR. FRENARTIS, 000, 24,0008 L U
60,000~ LA ThH B, | -

Table 23-13  Case Study of Economic Value Generation for Waste Water Treating
' Capacity at Bernstein Main Storage '

(Unit: thousand U.S. Dollars per day)

Crude oil throughput, barrels per day

25,000 27,500 30,000
Crude oii production, bpd. - 25,000 27,500 30,600
Waste water generation, bpd y 13,000 24,000 . 60,000
Ratio - 0.217 '0.400 1.000
Ratio raised to 0.8 power -0.295 0.480 1,000
Economic value generation ' 300 330 360
Increment 0.000 © 30.000 30.000
Economic value consumption _ S '
Waste water treating system 3.139 5.108 . 10.641*
Steam 12.480 23.040 57.600
Total - - 15.619 28.148 68.241
Increment 0.000 12.529 40.093
Net economic value 284 302 292

Note: * Treating cost at Bernstein Main Storage
Source: Study team
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