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1 EXECUTIVE SUMMARY 

1.1 Introduction 

SORESCO S.A., a Joint Venture between RECOPE and CNPCI, have been evaluating 
the feasibility of the Moín Refinery expansion from 166 m3/h (25,000 barrels per day, 
BPSD)up to 400 m3/h (60,000 barrels per day, BPSD) which in turn shall lease said 
facilities for RECOPE operation during twenty-five years at least. The optimum expansion 
shall permit the fulfillment of the quality specifications of products and obtaining greater 
value added pursuant to internationally accepted principles of oil refining economy so that 
Parties fulfill their minimum profitability expectations, financial obligations, operating and 
leasing expenditures. 

SORESCO has awarded to HQCEC to conduct feasibility study of Moín Refinery 
expansion project, in the wok program for the Feasibility Study, four individual reports will 
be delivered which is Market and Prices Study Report, Process Scheme Study Report, 
Technical Recommendation of Selected Scheme Report and Feasibility Study Report.  

1.2 Background 

Current RECOPE’s Refinery type is “hydro skimming” with a processing crude oil 
capacity of 166m3/h (25000 BPSD) which processes crude oils with a density range of: 
28.5API to 39.7 API and low sulfur content, no more than 1.5%. Because there is not 
enough hydro treating capacity and no sulfur recovery complex, refinery only process some 
crude with low sulfur and produce some products and blending components. The following 
process units are part of current refinery:  

Gas concentration unit: with capacity to process total gases and unstable naphtha 
coming form all process units. 

Naphtha Hydro treatment Unit and catalyst reforming Unit: with capacity to process 8 
m3/h (1,200 BPSD) of heavy naphtha. 

Kerosene Hydro treatment Unit: with capacity to process up to 14.6 m3/ h (2,200 
BPSD) and obtaining a jet-fuel within the Jet A-1 specifications. 

Viscosity Reduction Unit: with capacity to process up to 43 m3/ h (6 500 BPSD) of 
fresh load with atmospheric residue resulting from atmospheric distillation. 

Vacuum Distillation Unit: with capacity to process up to 8,0m3/h of heavy crude to 
obtaining asphalts, gas oils and diesel. 

Caustic Treatment Units for GLP and light naphtha with capacities to process 6,6 m3/h 
(1,000 BPSD) and 16, 6 m3/h (2,500 BPSD) respectively. 
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Utilities: cooling water, fuel oils and gases, steam process water treatment, power, 
compressed air, fire system, gas and flare relief systems, separation and primary treatment 
of pluvial and oily water. Refinery does now have a distributed control system (DCS). The 
tank backyard area has a global capacity of around 475,000 m3 (3 million barrels). 

1.3 Overall Objective 

Project objectives are as follows: 

a. Expanding the Refinery, utilities and Off Site to support a capacity of 400 m3/h 
(60,000 barrels per day of crude oil processing, BPSD). 

b. Producing fuels according to new requirements offering significant improvements 
regarding product quality and following international standards which minimize process 
environmental impact. 

c. Improving competitiveness and profitability of the Moín Refinery through: 

 Increase of the production share in covering the national demand of liquid fuels. 

 Facility adjustment for the economic/heavier crude oil processing with processes of 

bottoms conversion which turn residual products into medium distilled ones required of greater 

market value. 

 Minimizing surplus and exportation material. 

 Reaching profitability for the existing assets and new investments, attracting long 

term credits, and possible third parties investment in industrial specialized services. 

 Costs reduction of imported crude oil and finished goods. 

 Development of the Moín Refinery taking into account the offer of bio-fuels and 

other existing replacement products in the fuel market. 

 Permitting the future escalation of the plant in such a way that it can be developed 

1.4 FSR basis 

Contract of FSR on Expansion and Modernization of the MOIN Refinery Project 
singed between SORESCO and HQCEC. 

1.5 Guideline of FSR  

(1) Market study has been developed by an international specialized company. 

(2) Utilizing an independent study of the potential markets for the proposed refinery, 
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perform an evaluation of several potential refinery configurations 

(3) Select one of the potential refinery configurations for detailed analysis, including 
definition of process units, utility and offsite requirements, emission estimates, labor 
estimates, land requirements and construction staffing 

(4) Develop an overall plot plan for the selected configuration  

(5) A 20% maximum uncertain Investment estimation for the selected case shall be 
developed according to “AACE International Recommended practice No.18R-97. 

(6) Perform an economic analysis of the selected configuration, including sensitivity 
analyses 

(7) Develop a project implementation schedule for the selected configuration。 

1.6 Main Engineering Facilities  

Based on the split of investment principle, the main engineering facilities and 
investment split is summarized in following table. 
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Table1.6-1 Main Facilities for Project  

S/N Description Size/Capacity Investment Split Remarks 

  kt/a RECOPE SORESCO.  

I Process Unit     

1 Existing Process Unit     

1.1 Atmospheric Distillation Unit 1# (ADU 1#) 1,200 ∨   

1.2 Continuous Catalytic Reforming Unit (CCR) 60   To Keep 

1.3 Kerosene Hydrofining Unit (KHT) 140 ∨   

1.4 Gas concentration     

1.5 Visbreaking Unit (Visbreaker) 230   To Keep 

1.6 Vacuum Distillation Unit 1# (VDU 1#) 100   To Keep 

2 Grassroots Process Unit     

2.1 Atmospheric Distillation Unit 2# (ADU 2#) 2,000  ∨  

2.2 Vacuum Distillation Unit 2# (VDU 2#) 1,500  ∨  

2.3 Naphtha Hydrotreating Unit (NHT) 550  ∨  

2.4 Continuous Catalytic Reforming Unit (CCR) 500  ∨  

2.5 Delayed Coking Unit (De-coker) 700    

2.6 Diesel HydrofiningUnit (DHF) 1,300  ∨  

2.7 VGO Hydrocracking Unit 900  ∨  

2.8 H2 Production Unit (including PSA) 2. 5  ∨  
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S/N Description Size/Capacity Investment Split Remarks 

  kt/a RECOPE SORESCO.  

Sulfur Recovery Complex   

Including: Sour Water Stripping Unit (SWS) 60t/h  

Amine Regeneration Unit 200t/h  
2.9 

Sulfur Recovery Unit (SRU) 26 

 ∨ 

 

2.10 Dry Gas/LPG Treatment Unit 150  ∨  

2.11 Isomerization Unit 150  ∨  

      

3 Logistics System     

3.1 Crude Storage Tanks  ∨ ∨ 
2*50,000m3+5*50,000 m3

 

2*50,000m3+5*50,000 m3 

3.2 Feedstock Storage Tanks   ∨ 86,000 m3 

3.3 Oil Product Storage Tank  ∨ ∨ Some to be constructed 

3.4 LPG Storage Tanks  ∨  Reutilized 

3.5 Other Storage Tanks  ∨  Reutilized 

3.6 Solid Storage, Packing and Loading Systems  ∨   

 Coke   ∨  

 Sulfur   ∨  

3.7 Flare Systems   ∨  
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S/N Description Size/Capacity Investment Split Remarks 

  kt/a RECOPE SORESCO.  

II Utilities     

1 Water Supply/Drainage System     

1.1 Raw Water Treatment Plant (Water Supply Pump 
Station)   ∨  

1.2 Circulation Cooling Water Plant (CCW)  ∨ ∨  

1.3 DM Water Station (including Condensate 
Polishing Station)  ∨ ∨  

1.4 Waste Water Treatment Plant (WWT)  ∨ ∨  

1.5 Water Supply/Drainage Pipeline System  ∨ ∨  

2 Power Supply System  ∨ ∨ Including Emergency Power Supply 
(EPS) System 

3 Steam Systems  ∨ ∨  

4 Air and Nitrogen Systems   ∨  

      

III Auxiliary Facilities     

1 Instruments and Control Systems  ∨ ∨ 
New instruments and control systems 
will be provided, and arranged in the 

existing building 

2 Telecom System  ∨   



 FSR on Expansion and Modernization of the MOIN Refinery Project 

 
1-7

S/N Description Size/Capacity Investment Split Remarks 

  kt/a RECOPE SORESCO.  

3 Central Lab  ∨  

New lab 
instruments/apparatuses/equipment will 

be provided, and lab building will be 
enlarged 

4 Mechanical, Electrical and Instrument Workshop  ∨  New equipment will be provided, and 
workshop building will be enlarged 

5 Fire Fighting System  ∨  
To be supported by the existing Fire 

Station, and more fire engines are to be 
provided 

6 Warehouses  ∨  To be supported by the existing 
warehouses 

7 Chemical Warehouse  ∨  To be supported by the existing chemical 
warehouse 

8 Environment Monitoring Station   ∨  

9 Administration Building   ∨  

IV Off-site Facilities     

1 Water Intake Works and Raw Water Supply 
Pipelines   ∨  

2 Staff Living Quarters   ∨  
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1.7 The Main Conclusions  

1.7.1 Process Scheme 

The combination of coking and hydrocracking process has great advantage of 
processing sour crude for maximum Jet and diesel. Hydrocracking process was suggested 
to process VGO for maximum Jet, diesel with high quality. The balance of mogas, jet and 
diesel can be optimized for meeting local market by adjusting hydrocracker yield. During 
processing heavy crude, hydrocracking process has significant advantages of upgrading 
diesel and Jet quality. 

1.7.2 The Raw Materials, Markets, Construction Scale  

Currently, Costa Rica’s needs of crude oil and refined oils rely entirely on the steadily 
increasing imports, mainly from the neighboring Venezuela and Africa and the Middle East. 
However, consider of the secure a long-term and stable source of oil,  MOIN Refinery 
made the choice of Pennington crude oil from Nigerian and Vasconia crude oil from 
Colombia as the representative of crude oils for the design, based on the actual operation of 
the existing refinery, and in combination with the revamp plan and market analysis of crude 
oil. 

Through the expansion, the refinery capacity can be increased from the existing 1.2 
million tons / year (25,000 BPSD) as the design capacity to 3 million tons / year (60,000 
BPSD) so as to meet Costa Rican domestic needs of refined oil and LPG. Pennington crude 
oil from Nigeria and Vasconia crude oil from Colombia shall be used as representative 
crudes which rich reserves and purchasing convenience, so as to ensure that the refinery 
demand is satisfied. 

1.7.3 The Environmental Protection 

The process technology taken by the refinery is suitable for the storage and processing 
of two different crude oils, with a safe and secure manner, and the technology is at the 
international advanced level, thus ensuring the improvement of the overall technical level 
of the refinery. At the same time, the total amount of the whole plant’s emissions of 
pollutants shall be under strict control to China's environmental emission requirements, by 
the use of advanced environmental control measures, so that the refinery’s ability of 
environmental protection in the future can be greatly improved to be far higher than the 
local requirements of environmental protection. 

1.7.4 The Financial Benefits 

According to the technical and financial evaluation, total investment of the project is 
1,510,506 KUSD, of which SORESCO investment is 1,239,508 KUSD. After the project 
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construction is completed, the refinery shall be responsible for the production operations, 
with the annual leasing fee of 254,800KUSD, in order to ensure a 16% IRR for SORESCO. 
After the completion of the project, the local consumer demand can be met. Analysis on 
cash flow for the project shows that, The Internal Rate of Return (IRR) for the 3000KPTA 
project is 16.28%, indicating the 3,000KPTA project has a high profitability. 

1.7.5 The main technical and financial indicators   

Table1.7-1 Summary of Main Technical and Economic Indicators 

S/N Item Unit Index Note 

1 Crude Oil Processing Capacity    

 Pennington (Nigeria) kt/a 950  

 Vasconia (Colombia) kt/a 2,010  

2 Technical Specifications    

2.1 Fresh Water Consumption of the 
Whole Plant t/h 400  

2.2 The Whole Plant’s Average 
Consumption of Fresh Water 

t/t 
crude oil 

1.003  

2.3 The Whole Plant’s Annual 
Consumption of Electricity MW.h 251,244  

2.4 The Whole Plant’s Average 
Consumption of Electric Power kW.h/t 81.07  

2.5 
The Whole Plant’s Land Available to 

Use (including the plant and living 
areas) 

M2 436,000  

3 Financial Indicators    

3.1 Total Investment KUS$ 1,510,506   

 Construction Investment KUS$ 1,290,805   

 Loan Interest in Construction Period KUS$ 83,700   

 Working Capital KUS$ 136,000   

 The investment required for the 
processing capacity of t/a crude oil USD/（t/a） 503.5  

3.2 3,000KPTA Project’s Financial 
Indicators    

3.2.1 Sales revenue KUS$ 3,338,582 Annual average 

3.2.2 Operating cost KUS$ 3,064,474 Annual average 

3.2.3 EBITDA KUS$ 274,107 Annual average 

3.2.4 EBIT KUS$ 219,050 Annual average 

3.2.5 Profit before income tax KUS$ 201,426 Annual average 

3.2.6 Income tax KUS$   Annual average 
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S/N Item Unit Index Note 

3.2.7 Net Profit KUS$ 201,426 Annual average 

3.2.8 Internal Rate of Return Before 
Income Tax % 16.28   

3.2.9 Net Present Value Before Income 
Tax KUS$ 420,531  12% discount rate

3.2.10 Investment Recovery Period Before 
Income Tax Years 8.48  

Including the 
construction period

3.3 SORESCO Financial Indicators    

3.3.1 Leasing fee KUS$ 254,800  Annual average 

3.3.2 Total Costs KUS$ 103,873  Annual average 

3.3.3 Gross Profit KUS$ 150,927  Annual average 

3.3.4 Income Tax KUS$ 45,278  Annual average 

3.3.5 Net Profit KUS$ 105,649  Annual average 

3.3.6 Internal Rate of Return before 
Income Tax % 16.00   

3.3.7 Net Present Value Before Income 
Tax KUS$ 262,455  12% discount rate

3.3.8 Investment Recovery Period Before 
Income Tax Years 7.74  

Including the 
construction period

1.8 The Problems and Recommendations 

1.8.1 The Source of Raw Materials 

Costa Rica has no production and supply of crude oil; all the crude oil needed for the 
production is imported from abroad. The crude oil for processing is mainly supplied from 
Venezuela and Africa in recent years. In order to protect the stability of the refinery 
production, and expand the choice scope of crude oil, process plant and scale shall be 
designed with the consideration of an appropriate range of adaptability to crude oils. 

1.8.2 The modification and utilization of the existing plant 

Moin Refinery was built in 1967, a 40-year history now, and it has been constantly 
revamped and modified, currently operating at a processing capacity of 1.0 million tons / 
year of crude oil. The feasibility study of this project of expansion (revamp) is conducted 
on the utilization of the existing plant as well as the modification, but only focusing on 
whether the plant’s technological needs can be satisfied, by studying the possibility of 
utilizing the plant’s equipment from the respects of capacity and materials. During the next 
phase of work, relevant specialized departments shall conduct the equipment identification 
and inspection to verify the utilization scope of old equipment items, in addition it should 
be considered that there are some equipment recently purchased or under the process of 
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purchasing for the existing plant such as gas compressors, pumps, fractionation tower, 
vessels, furnace, storage tanks, heat exchangers, etc.
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2 Market and Price 

The market study has been done by an expert corporation with international 
prestige and ample knowledge of both regional (Gulf Coast, Caribbean, Center and 
South America) and international oil market—KBC Advanced Technology Pte Ltd.  

Please see “Market Study for the MOIN Refinery Expansion and Modernization 
Project” developed by KBC Advanced Technology Pte Ltd. 

 




