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17 Economy evaluation  

17.1 Investment estimate  

17.1.1 Extent of investment estimate  

The MOIN refinery expansion and modernization project is located in LIMON, Costa 
Rica, aiming to expand its processing capacity from 1,000KTPA to 3,000KTPA. Investment 
estimate for the project shall be made based upon the ISBL facilities and storage and 
transportation works pertinent thereto as well as plant-wide process and thermal pipe 
networks, auxiliary facilities, utilities and devices for supporting service relating therewith. 
Various incoming and outgoing pipelines OSBL (except those for water take-off stations and 
water sources) shall be tied in at a point 1m beyond the ISBL.    

17.1.2 Content and methodology for estimation  

17.1.2.1 Engineering cost estimate 

(1) Engineering cost has been estimated based upon construction cost in China. 

1)  Cost for production unit is estimated based upon the factor-estimate method with 
reference to cost of similar project. Cost for other facilities will be estimated based 
upon quantity-estimate method and the quantities come from related discipline 
engineers. Cost of equipments and materials is estimated based on price level of 2010.  

(2) To adjust Chinese cost to price level of Costa Rica 

1)  Main equipment, materials and instruments will be outsourced from China or the 
third countries. Custom duties and harbor miscellaneous cost including clearance fee 
will be paid for all imported items. 

2)   Freight and insurance premium to be incurred for equipment and material for 
oceanic transportation between ports in China and Costa Rica shall be calculated as per 
the equipment and material will be transported from China to MOIN harbor in Costa 
Rica.  

Costs to be incurred from Chinese port to MION refinery=shipping freight fee+ 
insurance premium for shipping + harbor dues+ customs clearance fee+ custom duty + 
domestic freight and miscellaneous fee in Costa Rica. 

3)  Building materials will be procured from Costa Rica.  

17.1.2.2 Land cost 

The project will be built on lands owned by RECOPE, so there is no land cost to be 
incurred.  
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17.1.2.3 Intangible assets estimate 

Costs for application of licensed proprietary technology will be calculated based upon 
data from similar plants.    

17.1.2.4 Deferred assets 

Deferred assets include training for employees, Procurement for Tools, Utensils and 
Production-related Furniture and Procurement for Office and Furniture.  

17.1.2.5 Estimation for contingency and escalation  

Contingency shall be calculated as per 8% of the sum for fixed assets, intangible assets 
and deferred assets. Escalation has been estimated as per 2.5% of engineering cost (project 
direct cost).  

17.1.3 Basic input data 

(1) Exchange rate: 1USD=6.593 RMB Yuan (Jan 28, 2011)  

(2) Salary of local workers in Costa Rica: above 1500USD/month for technical workers 
and 1000USD/month for common workers.  

(3) Price of building materials in Costa Rica (excluding tax): cement #425: 150～

155USD/ton; cement #525=160～170 USD/ton; concrete C30=130～140 USD/m3; 

concrete block=0.55 ～ 0.8USD/pc; gravels=20 ～ 24USD/m3; rebar 

=1000USD/ton(including tax). 

(4) Tariff for imported equipment and materials: Composite tariff rate for equipment: 

14.13～24.30%; tariff rate for trucks and vehicles: 85.34～118.5%; composite tariff 

rate for materials: 14.13～36.39%.  

(5) All fixed investment allocated to RECOPE is sales tax exempt (sales tax is 13% of 
the CIF cost) 

17.1.4 Cost estimate analysis 

17.1.4.1 Construction investment  

Construction investment for revamp and expansion project of MOIN refinery in Costa 
Rica: 1,290,805 KUSD.  

17.1.4.2 Interests during the construction period 

The project construction will last for 3 years. The loan interest rate is 5.756％, and loan 
interests during the construction period shall be 83,700 KUSD. 
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17.1.4.3 Working capital 

Estimating working capital for the project is 136,000 KUSD. 

17.1.4.4 Total investment  

Total investment of the project is 1,510,506 KUSD in which the construction investment 
is 1,290,805 KUSD, interests during construction period is 83,700 KUSD and the working 
capital is 136,000 KUSD. 

Table17.1-1 Total investment estimate 

Estimated value 
Ratio in the total 

investment 
Item 
No. 

Cost description  Total 

(KUSD) (%) 

1 
Construction 
investment  1,290,805 0.85  

2 
Loan interests during 
construction period 83,700  0.06  

3 Working capital 136,000  0.09  

4 Total investment 1,510,506  1 
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Table17.1-2 Construction investment estimate for refinery  Unit: thousand USD 

Estimated value (thousand USD)  

Item No. Description  
Equipment Installation  Civil Others Total 

Ratio in 
construction 

investment (%) 

 Construction investment 370,479  433,009  266,103  221,214  1,290,805 100 

             

1 Fixed assets 370,479  433,009  266,103  88,123  1,157,714 89.69 

1.1 Engineering costs 370,479  433,009  266,103    1,069,591  

1.1.1 Process Unit 312,875  313,779  65,330    691,984   

1) Atmospheric Distillation Unit (ADU)  15,136  27,052  3,640    45,827   

2) Vacuum Distillation Unit (VDU)  9,619  17,191  2,313    29,123   

3) Naphtha Hydrotreating Unit (NHT)  8,168  2,949  304    11,421   

4) Continuous Catalytic Reforming（CCR）  38,292  60,428  19,216    117,936   

5) Diesel Hydrofining Unit (DHF)  34,548  34,513  10,465    79,526   

6) Hydrocracking Unit (HC)  58,673  39,199  4,410    102,281   

7) H2 Production Unit  16,038  20,158  1,337    37,533    
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Estimated value (thousand USD)  

Item No. Description  
Equipment Installation  Civil Others Total 

Ratio in 
construction 

investment (%) 

8) PSA  12,187  3,741  396    16,324   

9) Sulfur Recovery Unit (SRU)  11,064  9,268  2,895    23,227   

10) Sour Water Stripping Unit (SWS)  3,594  1,511  1,299    6,405   

11) Amine Regeneration Unit 8,274  3,479  2,991    14,743   

12) Delayed Coking Unit (De-coker)  41,077  71,310  10,433    122,820   

13) Dry Gas/LPG Treatment Unit 2,700  3,228  366    6,294    

14) Isomerization Unit 17,131  10,676  1,391    29,198    

15) 
 

Atmospheric Distillation Unit 1# (ADU 1#) 
(revamp)   2,519  3,871  750    7,139  

  

16) Kerosene Hydrofining Unit (revamp)  1,534  1,396  179    3,109    

17) First loading of catalyst 30,223  452  0    30,675    

18) Central Control Room 2,098  3,357  2,945    8,400   

1.1.2 Logistic Engineering 17,224  68,207  37,827    123,258    

1) Tank Farm for Raw Materials 6,427  40,409  22,079    68,915    
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Estimated value (thousand USD)  

Item No. Description  
Equipment Installation  Civil Others Total 

Ratio in 
construction 

investment (%) 

2) Feedstock Storage Tank Farm 4,930  14,556  8,088    27,574    

3) Product Storage Tank Farm 4,303  7,718  4,793    16,815    

4) Gas Holders 216  3,183  892    4,290    

5) Flares 766  2,049  1,091    3,906    

6) Coke Storage 472  162  818    1,452    

7) Chemical Facilities 110  130  65    305    

1.1.3 Pipe Network for Process and Thermal   16,765  9,070    25,834    

1.1.4 Utilities 30,117  30,924  142,564    203,605    

1) Boilers 1,904  1,070  1,582    4,557    

2) Circulating Cooling Water Plant (CCW) 2,114  893  9,168    12,176    

3) DM Water Station 1,173  709  1,188    3,070    

4) Raw Water Treatment Plant 1,547  886  5,883    8,316    

5) Waste Water Treatment Plant (WWT) 2,190  2,709  9,884    14,783    
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Estimated value (thousand USD)  

Item No. Description  
Equipment Installation  Civil Others Total 

Ratio in 
construction 

investment (%) 

6) Pump Station for Fire Fighting 1,422  914  2,455    4,790    

7) Tank for contaminated water and for emergency 51  14  7,178    7,243    

8) Water Supply/Drainage Pipeline System   5,341  703    6,044    

9) Main Substation (34.5kV) 1,277  366  498    2,142    

10) Plant Substation No. A 4,670  1,338  1,591    7,598    

11) Plant Substation No. B 6,196  1,775  1,591    9,562    

12) Substation for Coker 4,280  1,226  1,224    6,730    

13) Substation for Product Tank Farm 801  229  362    1,392    

14) Substation for Feedstock Tank Farm 801  229  362    1,392    

15) Substation for Sulfur Recovery 801  229  362    1,392    

16) Grounding Devices for Power Supply, Lighting, 
Anti-lightning and Anti-static Currents   11,087  0    11,087  

  

17) Telecom 889  1,909  0    2,797    

18) Plot Plan and Transportation   0  17,303    17,303    
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Estimated value (thousand USD)  

Item No. Description  
Equipment Installation  Civil Others Total 

Ratio in 
construction 

investment (%) 

19) Piled Foundation   0  81,231    81,231    

1.1.5 Auxiliary Facilities 8,779  2,579  6,045    17,403   

1) Air Separation and Compression 2,597  811  1,060    4,468   

2) Foam Station 443  316  110    869    

3) Maintenance 843  14  0    857    

4) Central Lab/Environmental Monitoring Station 3,936  1,128  3,441    8,506   

5) Warehouses 93  84  1,433    1,609    

6) Labor Safety and Hygiene 868  226  0    1,094    

1.1.6  Service facilities 1,445  578  5,188    7,211    

1) Administration Buildings 995  524  1,302    2,821    

2) Living Camp 0  0  3,640    3,640    

3) Fire Fighting Garage 450  54  245    750    

1.1.7 Water Intake Works and Pipelines for Water 
Sources 39  177  79    296  
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Estimated value (thousand USD)  

Item No. Description  
Equipment Installation  Civil Others Total 

Ratio in 
construction 

investment (%) 

1.2 Costs for Other Fixed Assets       88,123  88,123   

1.2.1 Costs for Front-end Activities       7,114  7,114    

1.2.2 Owner’s Overhead       10,134  10,134    

1.2.3 Supervision for Engineering Quality       820  820    

1.2.4 Fees Payable to Supervision Contractor       6,444  6,444    

1.2.5 HSE Management for Owner       540  540    

1.2.6 Engineering Survey       2,350  2,350    

1.2.7 Engineering Design       36,438  36,438    

1.2.8 Temporary Facilities       3,134  3,134    

1.2.9 Insurance for Works       2,350  2,350    

1.2.10 Commissioning       5,876  5,876    

1.2.11 Measures for Transport of Oversized Equipment       3,678  3,678    

1.2.12 Costs for Various Certifications       9,243  9,243    
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Estimated value (thousand USD)  

Item No. Description  
Equipment Installation  Civil Others Total 

Ratio in 
construction 

investment (%) 

              

2 Intangible Assets       7,623  7,623  0.59  

              

3 Deferred Assets       5,262  5,262  0.41  

3.1 Training for Production Personnel       5,000  5,000    

3.2 Procurement for Production Tools       116  116    

3.3 Furniture for Office and living       145  145    

              

4 Contingency and Escalation       120,206  120,206  9.31 

4.1 Contingency       93,648  93,648   

4.2 Escalation       26,558  26,558    
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Table17.1-3 Split of construction investment  

Investment estimate (thousand USD) 
Item No. Description  

Total  SORESCO RECOPE 

 Construction Investment 1,290,805 1,164,028 126,777 

1 Fixed Assets 1,157,714 1,049,791 107,923 

1.1 Engineering Costs 1,069,591 968,004  101,587 

1.1.1 Process Units 691,984 651,060  40,924 

1) Atmospheric Distillation Unit (ADU)  45,827 45,827    

2) Vacuum Distillation Unit (VDU) 29,123 29,123    

3) Naphtha Hydrotreating Unit (NHT)  11,421 11,421    

4) Continuous Catalytic Reforming （CCR）  117,936 117,936    

5) Diesel Hydrofining Unit (DHF)  79,526 79,526    

6) Hydrocracking Unit （HC）  102,281 102,281    

7) H2 Production Unit   37,533 37,533    

8) PSA  16,324 16,324    

9) Sulfur Recovery  23,227 23,227    

10) Sour Water Stripping Unit (SWS)  6,405  6,405    

11） Amine Regeneration Unit  14,743 14,743    

12) Delayed Coking Unit (De-coker) 122,820 122,820    

13) Dry Gas/LPG Treatment Unit  6,294  6,294    

14) Isomerization Unit 29,198 29,198    

15) Atmospheric Distillation Unit 1# (ADU 1#) 
(revamp) 7,139    7,139 

16) Kerosene Hydrotreating Unit (revamp)  3,109    3,109 

14) First Loading of catalyst 30,675   30,675 

15) Central Control Room 8,400  8,400    
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Investment estimate (thousand USD) 
Item No. Description  

Total  SORESCO RECOPE 

1.1.2 Logistics Engineering 123,258 93,723  29,535 

1) Tank Farm for Raw Materials 68,915 39,380  29,535 

2) Feedstock Storage Tank Farm 27,574 27,574    

3) Product Storage Tank Farm 16,815 16,815    

4) Gas Holders 4,290  4,290    

5) Flares 3,906  3,906    

6) Coke Storage 1,452  1,452    

7) Chemical Facilities 305  305    

1.1.3 Pipe Network for Process and Thermal  25,834 25,059  775  

1.1.4 Utilities 203,605 186,067  17,537 

1) Boilers 4,557  4,557    

2) Circulating Cooling Water Plant (CCW) 12,176 8,562  3,614 

3) DM Water Station 3,070  1,867  1,203 

4) Raw Water Treatment Plant 8,316  5,436  2,880 

5) Waste Water Treatment Plant (WWT) 14,783 8,916  5,867 

6) Pump Station for Fire Fighting 4,790  4,790    

7) Tank for contaminated water and for emergency 7,243  5,090  2,153 

8) Water Supply/Drainage Pipeline System 6,044  6,044    

9) Main Substation  (34.5kV) 2,142  2,142    

10) Plant Substation No. A 7,598  7,598    

11) Plant Substation No. B 9,562  9,562    

12) Substation for Coker 6,730  6,730    

13) Substation for Product Tank Farm 1,392  1,392    
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Investment estimate (thousand USD) 
Item No. Description  

Total  SORESCO RECOPE 

14) Substation for Feedstock Tank Farm 1,392  1,392    

15) Substation for Sulfur Recovery 1,392  1,392    

16) Grounding Devices for Power Supply, Lighting, 
Anti-lightning and Anti-static Currents 11,087 11,087    

17) Telecom 2,797  2,797    

18) Plot Plan and Transportation 17,303 17,303    

19) Piled Foundation 81,231 79,411  1,821 

1.1.5 Auxiliary Production Facilities 17,403 5,337  12,066 

1) Air Separation and Compression 4,468  4,468    

2) Foam Station 869  869    

3) Maintenance 857    857  

4) Central Lab/Environmental Monitoring Station 8,506    8,506 

5) Warehouses 1,609    1,609 

6) Labor Safety and Hygiene 1,094    1,094 

1.1.6 Service facilities 7,211  6,461  750  

1) Administration Buildings 2,821  2,821    

2) Living Camp 3,640  3,640    

3) Fire Fighting Garage 750    750  

1.1.7 Water Intake Works and Pipelines for Water Sources 296  296    

1.2 Costs for Other Fixed Assets 88,123 81,788  6,335 

2 Intangible Assets 7,623  7,623    

3 Deferred Assets 5,262  262  5,000 

4 Contingency and Escalation 120,206 106,352 13,854 
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17.2 Financing and Investment split  

Total investment of the project is 1,510,506 KUSD.  

17.2.1 Investment split 

According to investment split, investment for revamp of the existing refinery and new 
refinery shall fall in responsibility of RECOPE and SORESCO respectively as provided in the 
joint venture agreement. According to the investment estimation, the construction investment 
of revamp of the existing refinery is 126,777 KUSD and the construction investment of new 
refinery is 1,164,028 KUSD.   

17.2.2 Financing  

RECOPE and SORESCO shall finance their respective investment for the project 
according to the investment split. 

Capital funds for the project account for 30% of the total investment and will be 
contributed in cash by shareholders. Other funds except capital shall be provided through 
loans with a loan interest rate of LIBOR+5%, i.e. 5.756% (temporarily).  

Table17.2-1 Breakdown for Investment  

    SORESCO Total 

    RECOPE RECOPE CNPCI Sub-total    

Equity (30% of total investment) 81,299 185,926 185,926 371,852  453,152 

Equity for construction investment 40,499 185,926 185,926 371,852  412,352 

Equity for working capital 40,800       40,800 

Long-term loan           

Capital for long-term loan 86,278 396,088 396,088 792,176  878,453 

     Interests during construction period 8,221  37,740 37,740 75,480  83,700 

Working capital loan 95,200       95,200 

Total 270,998 619,754 619,754 1,239,508  1,510,506 

 

The equity of SORESCO is 371,852 KUSD which CNPCI will contribute 185,926 
KUSD in cash and RECOPE will contribute 185,926 KUSD in cash.  

Apart from the equity, 792,176 KUSD will be financed by SORESCO. 50% of the loan, 
396,088 KUSD, will be loaned by CNPCI and other 50% of the loan, 396,088 KUSD, will be 
loaned by RECOPE. The interest during construction period will be repaid by CNPCI and 
RECOPE separately. CNPCI and RECOPE will repay the interest of 37,740 KUSD separately.  

RECOPE will responsible for 270,998 KUSD of investment of revamp of the existing 
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refinery including 126,777 KUSD of construction investment, 8,211 KUSD of interest during 
construction period and 136,000 KUSD of working capital. For refinery revamp investment 
RECOPE need pay 30% of revamping construction investment as equity, i.e., 40,499KUSD. 
In addition RECOPE need pay the equity of the working capital, i.e., 40,800 KUSD. 
RECOPE will finance other revamping investment including 86,278 KUSD as capital of long 
term loan and 95,200 KUSD as working capital loan. RECOPE need repay the interest during 
construction period 8,221 KUSD. 

17.2.3 Investment plan in the construction period   

The project construction will last for three years and capital allocation per annum in the 
construction period is as follows: 40% for the first year; 30% for the second year and 30% for 
the third year.   

17.3 Financial analysis  

17.3.1 Mode of joint venture  

Based on Agreement for Joint Venture between CNPCI and RECOPE Refinery the 
project will be operated on joint venture basis. SORESCO S.A., a joint venture company has 
been established through capital contribution from CNPCI and RECOPE according to an 
equity ratio of 50:50.  

The investment model of project is “construction-leasing”, where SORESCO will be 
responsible for expansion and revamp of the MOIN refinery. After completion of the project 
construction, the refinery will be operated by RECOPE under a lease contract lasting for 15 
years with fixed lease fee payable to SORESCO every year. The lease fee shall be calculated 
based upon an IRR of 16% for the project investment. 

17.3.2 Basis and methodology 

(1) Analysis methodology 

The project is a revamp and expansion project which processing capacity of MOIN 
refinery will be expanded from the existing 1,000KTPA (25,000BPSD) to 3,000KTPA 
(60,000BPSD). The project financial model will be carried out based upon the analysis of 
cash flow for both the Project and the Refinery. 

Leasing Model will be established based upon the joint venture agreement with leasing 
fee to be calculated based upon an IRR of 16% for the project investment. 

(2) Basis for analysis  

1)  Joint Venture Agreement between CNPCI and RECOPE Refinery as well as No. 1 
Supplements thereto;  

2) Instructions to Bidders for Development of the Feasibility Study for the MOIN 
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Refinery Expansion and Modernization Project 

3) Relevant information and data from SORESCO and RECOPE 

17.3.3 Main parameters and basic data 

(1) Discounted rate  

The discounted rate for the project financial analysis is 12%.  

(2) Evaluating period and Operating rate 

The project evaluating period lasts for 23 years, including 3 years for construction and 
20 years for operation. 

The operating rate is 80% in the first operating year, and from the second year the 
operating rate is 100%. 

17.3.4 Project costs estimate  

2007-2009’s Costs of existing refinery have been provided by RECOPE while costs of 
3000KPTA refinery will be estimated based upon consumption and price of feedstock and 
other costs.  

(1) Consumption and price for crude oil and other feedstock  

Based on the overall process configuration, the Refinery will process Vasconia crude oil 
from Columbia and Pennington crude oil from Nigeria. Prices for crude oil, ethanol and fuel 
oil have been provided by KBC’s market report in nominal U.S. dollars. In addition based on 
SORESCO’s comments, the final CIF price of Pennington includes ship to ship transfer fee. 
The prices from 2015 to 2034 have been adopted in financial analysis. The inflation rate for 
crude oil is 2.5%. 

Cost of catalysts and chemicals have bee estimated based on consumption and 
experiential price data.   

Table17.3-1 Consumption for feedstock 

Item No. 
Consumption of 3000KTPA project  

(Thousand tons per year)  

Crude oil from Columbia- Vasconia 2,010 

Crude oil from Nigeria- Pennington 950 

Fuel oil 79.6 

Ethanol 70 
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Table17.3-2 Price for feedstock 

Crude Load Port Country 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

WTI ($/bbl) 107.00$  112.00$  117.00$  122.00$  127.00$  132.00$    136.00$    140.00$    144.00$    148.00$    152.00$    157.00$    162.00$    167.00$    172.00$    177.00$    187.00$    197.00$    207.00$    217.00$    227.00$    

FOB Crude

Vasconia 101.48$  106.01$  110.79$  115.58$  120.27$  125.10$    128.99$    132.89$    136.78$    140.68$    144.58$    149.40$    154.27$    159.14$    164.02$    168.89$    178.67$    188.54$    198.40$    208.25$    218.10$    

Pennington 110.30$  115.34$  120.36$  125.38$  130.28$  135.41$    139.57$    143.73$    147.89$    152.05$    156.22$    161.29$    166.48$    171.67$    176.87$    182.06$    192.15$    202.36$    212.57$    222.80$    233.03$    
Freight To Puerto Moin

Vasconia Colombia 0.78$      0.85$      0.88$      0.90$      0.97$      0.97$        0.97$        0.97$        0.97$        0.97$        0.97$        1.00$        1.00$        1.00$        1.00$        1.00$        1.05$        1.05$        1.05$        1.05$        1.05$        

Pennington Nigeria 2.37$      2.56$      2.66$      2.76$      2.96$      2.96$        2.96$        2.96$        2.96$        2.96$        2.96$        3.06$        3.06$        3.06$        3.06$        3.06$        3.15$        3.15$        3.15$        3.15$        3.15$        
Loss & Insurance

Vasconia 0.51$      0.53$      0.56$      0.58$      0.61$      0.63$        0.65$        0.67$        0.69$        0.71$        0.73$        0.75$        0.78$        0.80$        0.83$        0.85$        0.90$        0.95$        1.00$        1.05$        1.10$        

Pennington 0.57$      0.59$      0.62$      0.64$      0.67$      0.69$        0.72$        0.74$        0.76$        0.78$        0.80$        0.83$        0.85$        0.88$        0.90$        0.93$        0.98$        1.03$        1.08$        1.13$        1.19$        
Special Charges

   ship to ship transfer for Pennington 0.85$      0.90$      0.95$      1.00$      1.05$      1.05$        1.05$        1.05$        1.05$        1.05$        1.05$        1.10$        1.10$        1.10$        1.10$        1.10$        1.15$        1.15$        1.15$        1.15$        1.15$        
CIF Crude ($/bbl)

Vasconia 102.76$  107.40$  112.23$  117.06$  121.84$  126.70$    130.61$    134.53$    138.44$    142.36$    146.28$    151.15$    156.05$    160.94$    165.84$    170.74$    180.61$    190.53$    200.44$    210.34$    220.24$    

Pennington 113.23$  118.50$  123.64$  128.78$  133.91$  139.06$    143.24$    147.42$    151.60$    155.79$    159.97$    165.17$    170.39$    175.60$    180.82$    186.04$    196.28$    206.54$    216.81$    227.08$    237.37$    

Pennington plus ship to ship transfer 114.08$  119.40$  124.59$  129.78$  134.96$  140.12$    144.30$    148.48$    152.66$    156.84$    161.02$    166.27$    171.49$    176.71$    181.93$    187.15$    197.44$    207.69$    217.96$    228.24$    238.52$    
CIF Crude ($/mt) bbl/mt Density

Vasconia 6.8870 0.8991 707.74$  739.65$  772.91$  806.18$  839.14$  872.58$    899.54$    926.50$    953.46$    980.44$    1,007.43$ 1,040.98$ 1,074.69$ 1,108.41$ 1,142.15$ 1,175.89$ 1,243.89$ 1,312.18$ 1,380.43$ 1,448.64$ 1,516.83$ 

Pennington 7.3640 0.852 840.07$  879.25$  917.47$  955.70$  993.83$  1,031.82$ 1,062.59$ 1,093.38$ 1,124.17$ 1,154.97$ 1,185.78$ 1,224.44$ 1,262.85$ 1,301.28$ 1,339.71$ 1,378.15$ 1,453.91$ 1,529.47$ 1,605.07$ 1,680.74$ 1,756.47$ 
CIF Crude ($/mt)

Vasconia 707.74$  739.65$  772.91$  806.18$  839.14$  872.58$    899.54$    926.50$    953.46$    980.44$    1,007.43$ 1,040.98$ 1,074.69$ 1,108.41$ 1,142.15$ 1,175.89$ 1,243.89$ 1,312.18$ 1,380.43$ 1,448.64$ 1,516.83$ 

Pennington 840.07$  879.25$  917.47$  955.70$  993.83$  1,031.82$ 1,062.59$ 1,093.38$ 1,124.17$ 1,154.97$ 1,185.78$ 1,224.44$ 1,262.85$ 1,301.28$ 1,339.71$ 1,378.15$ 1,453.91$ 1,529.47$ 1,605.07$ 1,680.74$ 1,756.47$  
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(2) Consumption and price of utilities 

Price of utilities has been provided by REPOCE. 

Table17.3-3 Annual consumption and price of utilities  

Item No. Unit  Unit price (USD) Consumption of 3000KTPA project 

Raw water USD/ton 0.00012 3,360,000(tons） 

Potable water USD/ton 2 54,600(tons） 

Electric power USD/kWh 0.1142 251,244,000（kWh） 

The inflation rate for electric power is 3.5%. 

(3) The number of employees, salary and welfare 

According to relevant data from RECOPE, MOIN refinery now has 437 employees. 
Annual average salary and welfare is 32.75 KUSD/person including all social charges and 
labor insurance with the percentage of 66.79%.  

310 new employees will be recruited for the 3,000KPTA project, and annual average 
salary and welfare is 32.75KUSD/person including all social charges and labor insurance with 
the percentage of 66.79%.  

The annual inflation rate of salary and welfare is 1.2%.  

(4) Maintenance fee  

Maintenance fee will be estimated based on 3.5% of the original value for fixed assets 
(excluding interests during the construction period). The inflation rate of maintenance fee is 
1.5%. 

(5) Depreciation for fixed assets  

According to data from RECOPE, MOIN refinery plant and tank farm have a fixed asset 
book value of 28,927 KUSD, including 961 KUSD fixed assets with zero book value and 
27,966 KUSD fixed assets need to be depreciated.  

The depreciation method is “average depreciated life method”, and the remaining 
depreciation life will be 8.5 years. Annual deprecation rate is 6.67% and the residue value is 
zero.  

New fixed assets depreciation will base on the “average depreciated life method”. The 
deprecated life is 15 years and the rate of residue value: 10%.  

(6) Amortization  

Amortization includes intangible assets amortization and deferred assets amortization. 
The amortized year is 10 years for intangible assets and 5 years for deferred assets.   
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17.3.5 Income estimate  

2007-2009’s Income of existing refinery have been provided by RECOPE. 

(1) Products pricing 

Products Prices have been provided by KBC’s market report in nominal U.S. dollars. The 
prices from 2015 to 2034 have been adopted in financial analysis. The inflation rate for 
products is 2.5%. 

 

Table17.3-4 Output of products  

Products Output (kt/a) 

LPG 40.88 

Gasoline, 95# 399.78 

Gasoline, 91# 281.5 

Kerosene 356.45 

Diesel 1608.39 

Sulfur 16.80 

Petroleum cokes  187.87 
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Table17.3-5 Price of products  

Product Quality Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
91 Super Gasoline, New New $/bbl 121.65$     127.74$     133.34$     138.99$     144.74$     150.30$     154.70$     159.09$     163.48$     167.88$    172.27$     177.76$     183.18$     188.59$     194.01$     199.42$     209.91$     220.35$     230.80$     241.25$     251.71$     
87 Regular Gasoline, New New $/bbl 117.39$     123.48$     129.09$     134.73$     140.48$     146.04$     150.44$     154.83$     159.22$     163.62$    168.01$     173.50$     178.92$     184.33$     189.75$     195.17$     205.65$     216.09$     226.54$     236.99$     247.44$     
Jet kerosene $/bbl 124.99$     131.33$     136.84$     142.39$     148.06$     153.54$     158.13$     162.72$     167.31$     171.90$    176.50$     182.21$     187.84$     193.47$     199.11$     204.74$     215.44$     226.11$     236.79$     247.47$     258.15$     
Diesel, New New $/bbl 127.22$     133.63$     139.27$     144.90$     150.82$     156.26$     160.83$     165.40$     169.97$     174.54$    179.11$     184.90$     190.51$     196.11$     201.72$     207.32$     217.72$     228.46$     239.73$     250.60$     261.28$     
Fuel Oil 1%S Export $/bbl 99.73$       103.97$     108.54$     113.12$     117.86$     122.39$     126.00$     129.62$     133.24$     136.86$    140.48$     144.95$     149.37$     153.80$     158.22$     162.64$     172.20$     181.56$     190.85$     200.09$     209.27$     
Fuel Oil 2.2%S Export $/bbl 93.83$       97.92$       102.34$     106.77$     111.36$     115.73$     119.25$     122.77$     126.29$     129.80$    133.32$     137.70$     142.02$     146.34$     150.66$     154.98$     164.45$     173.70$     182.90$     192.05$     201.13$     
LPG $/bbl 84.41$       88.97$       93.18$       97.38$       101.59$     105.80$     109.13$     112.45$     115.77$     119.09$    122.41$     126.51$     130.61$     134.70$     138.80$     142.89$     151.94$     160.93$     169.87$     178.74$     187.56$     
Sulphur $/mt 46.01$       61.96$       61.66$       61.35$       61.04$       60.73$       60.42$       60.11$       59.81$       59.50$      59.19$       58.88$       58.57$       58.26$       57.96$       57.65$       57.34$       57.03$       56.72$       56.42$       56.11$       
Coke $/mt 115.58$     118.91$     123.55$     127.96$     132.93$     136.97$     140.94$     144.68$     147.90$     150.45$    151.89$     153.40$     156.51$     160.19$     163.10$     167.08$     170.73$     174.49$     178.47$     182.10$     186.39$     
Ethanol $/bbl 122.32$     128.84$     134.83$     140.87$     146.70$     152.34$     156.79$     161.24$     165.70$     170.15$    174.60$     180.16$     185.65$     191.14$     196.63$     202.12$     212.75$     223.33$     233.92$     244.52$     255.11$     

Product Density bbl/mt Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
91 Super, New 0.745 8.443 $/mt 1,027.08$  1,078.51$  1,125.82$  1,173.45$  1,222.01$  1,269.01$  1,306.10$  1,343.19$  1,380.28$  1,417.37$ 1,454.46$  1,500.82$  1,546.55$  1,592.27$  1,638.00$  1,683.73$  1,772.22$  1,860.43$  1,948.65$  2,036.89$  2,125.15$  
87 Regular, New 0.73 8.6164 $/mt 1,011.48$  1,063.97$  1,112.26$  1,160.86$  1,210.42$  1,258.38$  1,296.24$  1,334.09$  1,371.94$  1,409.80$ 1,447.65$  1,494.96$  1,541.62$  1,588.29$  1,634.96$  1,681.63$  1,771.94$  1,861.94$  1,951.96$  2,041.99$  2,132.04$  
Jet kerosene 0.78 8.0641 $/mt 1,007.92$  1,059.05$  1,103.50$  1,148.27$  1,193.99$  1,238.13$  1,275.16$  1,312.19$  1,349.22$  1,386.25$ 1,423.29$  1,469.34$  1,514.77$  1,560.19$  1,605.61$  1,651.04$  1,737.35$  1,823.39$  1,909.47$  1,995.59$  2,081.74$  
Diesel, New 0.83 7.5783 $/mt 964.08$     1,012.72$  1,055.41$  1,098.11$  1,142.94$  1,184.21$  1,218.84$  1,253.47$  1,288.10$  1,322.72$ 1,357.35$  1,401.25$  1,443.73$  1,486.20$  1,528.68$  1,571.15$  1,649.98$  1,731.31$  1,816.77$  1,899.09$  1,980.07$  
Fuel Oil 1%S 0.93 6.7634 $/mt 674.51$     703.18$     734.13$     765.09$     797.16$     827.75$     852.22$     876.69$     901.16$     925.63$    950.10$     980.38$     1,010.28$  1,040.19$  1,070.10$  1,100.01$  1,164.70$  1,227.94$  1,290.82$  1,353.31$  1,415.38$  
Fuel Oil 2.2%S 0.93 6.7634 $/mt 634.58$     662.24$     692.18$     722.12$     753.18$     782.75$     806.54$     830.33$     854.12$     877.91$    901.70$     931.31$     960.53$     989.76$     1,018.99$  1,048.22$  1,112.24$  1,174.82$  1,237.04$  1,298.89$  1,360.34$  
LPG 0.53 11.868 $/mt 1,001.83$  1,055.84$  1,105.79$  1,155.75$  1,205.71$  1,255.67$  1,295.10$  1,334.53$  1,373.95$  1,413.38$ 1,452.81$  1,501.42$  1,550.02$  1,598.63$  1,647.24$  1,695.85$  1,803.20$  1,909.92$  2,015.97$  2,121.31$  2,225.91$  
Sulphur $/mt 58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$      58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       58.47$       
Coke $/mt 105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$    105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     105.33$     
Ethanol 0.7893 7.9691 $/mt 974.79$     1,026.72$  1,074.49$  1,122.57$  1,169.03$  1,213.99$  1,249.47$  1,284.96$  1,320.44$  1,355.92$ 1,391.40$  1,435.75$  1,479.50$  1,523.24$  1,566.99$  1,610.73$  1,695.39$  1,779.77$  1,864.16$  1,948.58$  2,033.01$   
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(2) Taxation  

Based on the data from SORESCO, RECOPE is income tax exempt and 
SORESCO need pay income tax with a rate of 30%.  

(3) EBIT and EBITDA 

Based on income and cost estimate, the annual average EBITDA for the 3000 
KPTA is 314,697 KUSD and the annual average EBIT for the 3000KPTA project is 
251,863 KUSD.  

17.3.6 Cash flow analysis 

Analysis on cash flow for the project shows that, The Internal Rate of Return 
(IRR) for the 3000KPTA project is 16.28%, the Net Present Value (NPV) at a 
discounted rate of 12% is 420,531 KUSD, and the payback period is 8.48 years. The 
IRR is higher than 12% of benchmark discounted rate and the NPV is higher than zero 
indicating the 3,000KPTA project has a good profitability. 

The Internal Rate of Return (IRR) for the incremental project is 16.49%, the Net 
Present Value (NPV) at a discounted rate of 12% is 432,935 KUSD, and the payback 
period is 8.43 years for the incremental project. The IRR is higher than 12% of 
benchmark discounted rate and the NPV is higher than zero indicating the incremental 
project has a sound profitability. 

According to SORESCO’s requirement, we estimated the investment of a new 
3,000kt/a CDU process unit. If 3,000kt/a CDU process unit will be built instead of 
revamping and 2,000kt/a CDU built, the construction investment of 3,000kt/a project 
will be 1,310,171 KUSD, and IRR will be 16.04%. 

17.3.7 Sensitivity analysis  

Generally for a refinery plant the refinery margin and investment are the 
sensitive variables. In sensitivity analysis we defined three sensitive variables: 
investment, refinery margin and operating rate. The percentage change of the sensitive 
variable is from -20% to 20%. 

It can be seen from sensitivity analysis that, the change of investment, refinery 
margin and operating rate will affect the financial results. From the sensitivity 
analysis chart we can see the investment is the most sensitive factor and following is 
margin and operating rate.  
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Figure 17.3-1 Sensitivity Analysis Chart 

17.3.8 Risk analysis 

A risk analysis has been developed in which we defined the Percentage change 
and probability of construction investment and refinery margin based on our 
engineering experiences, data base and forecast for refinery margin in the future. By a 
risk analysis we developed NPV, weighted NPV and IRR of each case and conducted 
expected NPV, standard deviation and drew curves of probability of NPV and 
accumulative probability of IRR.  

Table17.3-6 Percentage change and probability 

Construction investment Refinery Margin 

Variance Degree Probability Variance Degree Probability 

-20% 0.1 -20% 0.1 

-10% 0.15 -10% 0.25 

0% 0.5 0% 0.4 

10% 0.15 10% 0.2 

20% 0.1 20% 0.05 

According to risk analysis, the expected NPV is 386,970 KUSD; the NPV of the 
most optimistic case is 1,156,933 KUSD and the probability is 0.005; the NPV of the 
most pessimistic case is -378,550 KUSD and the probability is 0.01; the NPV of the 
most probable case is 420,531 KUSD and the probability is 0.2. The probability of 
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NPV＜0 in a discounted rate of 12% is 0.1188 so the probability of NPV≥0 in a 
discounted rate of 12% is 0.8812. 
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Figure 17.3-1 curve of probability of NPV 
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Figure 17.3-2 curve of accumulative probability of IRR 

17.3.9 Economic evaluation 

The economic evaluation has been developed by adjusting relevant tax, working 
capital and depreciation from the standpoint of the government. 
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Based on input data from SORESCO, interest rate of government soft loan was 
adjusted to 2%; Electricity shadow cost was adjusted to $0.06 per KWh (long range 
marginal cost for ICE); shadow Salary was adjusted to 70% of the amount of the 
salaries included in the financial analysis and burden expenses was zero. All Costa 
Rican taxes and government tariffs was adjusted to zero. In addition the discounted 
rate for economic NPV is 6%. 

The Economic Internal Rate of Return (EIRR) of economic evaluation is 17.47%, 
the Economic Net Present Value (ENPV) of economic evaluation is 1,983,188 KUSD 
in a discounted rate of 6%.  

17.3.10 Hypothetical refinery shutdown case 

According to input data from SORESCO we developed the cash flow analysis 
for hypothetical refinery shutdown case. When the refinery is shutdown, the number 
of employee will be 265; the steam consumption will be 20 ton/h and the price of 
steam is 29.68$/ton; the maintenance cost will reduce to 25% of the current cost; the 
electrical power consumption will reduce to 10% of the current value. Based on this 
data we calculated the annual average operating cost, i.e. 4689 KUSD. When the 
refinery is shutdown, all products will be imported and the 0.5 USD/bbl will be added 
in order to ensure RECOPE’s profit. 

According to the cash flow analysis for hypothetical refinery shutdown case, the 
IRR of shutdown is 10.94% and the NPV in a discounted rate of 12% is -3,484 
KUSD. 

17.3.11 Leasing Model  

(1) Leasing fee 

Based on joint venture agreement, leasing fee has been estimated based upon an 
IRR of 16% for the project investment and stands at 254,800 KUSD on annual basis. 

(2) Costs of SORESCO  

SORESC has 30 employees with an annual average salary and welfare of 
122.06KUSD per employee including 50% of social charges and labor insurance.  

SORESCO overhead: 2% of the lease fee.  

Annual property tax: 0.25% of assets.  

Income tax: 30% of income tax rate. 

Financial costs: Long loan interests and principal will be repaid by SORESCO. 
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The interest rate of loan is Libor+5% temporarily. 

(3) Net Profit Distribution  

Based on the agreement for joint venture, the net profit of SORESCO shall be 
distributed to shareholders according to their equity ratio. So RECOPE and CNPCI 
will divide the net profit of SORESCO based on the equity ratio of 50:50. 

CNPCI will pay dividend tax as per a rate of 15% of share dividends. Such 
dividend tax may be exempted for RECOPE.  

(4) Cash flow analysis for SORESCO   

Analysis on cash flow before financing for the leasing model shows that, for an 
IRR of 16% for SORESCO, annual lease fee receivable from refinery shall be 
254,800KUSD and the Net Present Value stands at 262,455 KUSD, indicating a good 
profitability for SORESCO. Because SORESCO need pay a 30% of income tax, the 
IRR after income tax is 12.90% and the NPV after income tax in a discounted rate of 
12% is 55,344 KUSD. 

(5) Cash flow analysis for shareholders 

Analysis on cash flow analysis for shareholders model shows that, the IRR of 
RECOPE is 19.02% and the IRR of CNPCI is 18.17% because CNPCI need pay a 
dividends tax, which are higher than 12% of benchmark discounted rate, indicating a 
good investment return for RECOPE and CNPCI.  

17.4 Appendix Tables 

 




