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PROJECT REPORT

CHOOSING AN ALTERNATIVE BETWEEN 

· ESTABLISHING A NEW PLANT 
· REVAMPING THE EXISTING ONE 
FOR
 “ATTOCK OIL REFINERY”
COURSE

ME-291 Engineering Economy
COURSE INSTRUCTOR

SUBMITTED BY:
Dedication

To our families,

    The motivation for all we do.
PREFACE

As authorized by our professor, Sir Tariq Saeed Khan, to choose an alternative between establishing a new plant and revamping the existing one for ‘Attock Oil Refinery’, as an end semester project at Ghulam Ishaq Khan Institute of Engineering Sciences and Technology, we have completed our economic analysis after collecting specific data.

ABSTRACT
We were given the data about two alternatives, from which one was required to be selected by an oil refinery. The data was collected from Attock Refinery Limited, one of the leading refineries in the country. The alternatives were:
     1)  Set up a new oil refinery 
     2)  Revamp the already existing refinery by increasing its production….

We analyzed the data through two approaches.

1) By present worth

2) By calculating the profit per year including taxes through spread sheets.
All the investments included the capital cost, utilities, man- power, chemicals, crude oil etc. whereas all the products gave us revenues.
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ATTOCK OIL REFINERY LIMITED (ARL)

INTRODUCTION
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Attock Refinery Limited (ARL) is the pioneer in crude oil refining in the country with its operations dating back to the early nineteen hundreds. Backed by a rich experience of more than 80 years of successful operations, ARL’s plants have been gradually upgraded/replaced with state-of-the-art hardware to remain competitive and meet new challenges and requirements.

Strategically located at Rawalpindi, ARL’s configuration/processing allows it to process the lightest to the heaviest (23-65 API) Crude to produce a complete range of petroleum products from LPG to Asphalt including specialty products such as Jet Fuels (Jet A 1, JP-4, and JP-8) Cutback Asphalts, Polymer Modified Asphalt, Mineral Turpentine Oil, Solvent Oil.

HISTORY
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It all began in February 1922, when two small (2,500 Barrel per day) “Stills” came on stream at Morgah. The setting up of these facilities followed the first discovery of oil at Khaur where drilling started on January 22, 1915 and at very shallow depth of 223 feet 5,000 barrels of oil flowed. The disappointing behavior of the Khaur field, however, soon gave rise to great difficulty to keeping the refinery gainfully employed. 

Fortune turned in 1937 with a discovery of oil in Well No. 7 at Dhulian. As the crude availability and the demand for petroleum product in the area increased, the refinery was expanded in late thirties and early forties. A 5,500 BPD Lummus Two-Stage-Distillation Unit, a Dubbs Thermal Cracker, Lubricating Oil Refinery and Wax Purification facility and the Edeleanu Solvent Extraction unit for smoke-point correction of kerosene were added. The Morgah Refinery produced the full range of petroleum products: gasoline, 
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middle distillates, fuel oils, lube base oils, waxes, greases, solvent oils and various grades of paving as well as specialty bitumen.

There were subsequent discoveries of oil at Meyal and Toot (1968). Reservoir studies during the period 1970-78 further indicated high potential for crude oil production of near about 20,000 BPD. In 1981, the capacity of refinery was increased by the addition of two Distillation units of 5,000 and 20,000 BPD capacity, respectively. Due to their vintage, the old units for lube/wax production, as well as Edeleanu, were closed down in 1986. 

ARL’s current nameplate capacity stands at 37,500 BPD.

Following the successful commissioning of the Catalytic Reformer and Heavy Crude Unit, Attock Refinery has gone ahead with its ambitious investment plans. In 1999, ARL commenced JP-1 pipeline dispatches, and in 2000, a Captive Power Plant with design capacity of 7.5 Megawatt was commissioned.

Till late ‘2000, Crude oil was being received through pipeline and bowsers in the ratio of 13% and 87%, respectively. To reduce road congestion and traffic hazards in the city and the area around the refinery, the crude oil being received from the Southern fields through bowsers (which is 45% of total receipts), is now being decanted at a new Decanting Facility at Khaur (100 km from Rawalpindi) and pumped to the refinery through already existing pipelines, thereby ensuring both an environment friendly mode of transportation and maximum utilization of existing assets (pipelines).

Nokia’s Missions, ACHIEVEMENTS and Values
ARL’s Management not only believes in providing the best quality products to the market but goes an extra mile to ensure that there are no interruptions in supplies, the deliveries are on time and that maximum convenience is extended to their customers.

Their unique refinery configuration enables them to ensure continuous availability of consistent quality product. This is backed by their continuous effort to improve and strengthen their systems, which enables them to meet the commitments they make and establish long term mutually beneficial relationships with their customers.

ARL’s acquisition, in 1999, of ISO-9002 certification for its Quality Control Laboratory was the first for a Refinery in Pakistan, the first step to its Total Quality Management (TQM) and further testament to ARL’s progressive endeavors. In 2001, ARL also acquired ISO 9001:2000 certification for the entire organization and has thus become the first Refinery to do so in Pakistan. Keeping in line with its commitment to environment and quality ARL also achieved ISO 14001 certification in September 2002.
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INITIAL DATA

OPTION 1 
(NEW REFINERY)
COSTS

Crude Oil = 10,000 BPD

Capital Cost = US $35 Million

Crude Cost = US $50/BBL (Escalation 2%)

UTILITIES




UNIT

CONSUMPTION

COST/UNIT 

Electricity

kWh

300



Rs. 4.5/kWh

Fuel Oil

Tons/hr
0.7



US $350/ton

Escalation = 5% per year

CHEMICAL

US $1.5/BBL

Tax Rate = 35%

Financial ROR = 20%

Project Life = 20 years

REVENUES
PRODUCTS

YIELD (VOL %)
COST US$/TON
FACTOR BBL/TON
LPG


2


500


11.45

Motor Gasoline
33


610


8.54

Kerosene

15


630


8.00

HSD


22


620


7.52

Furnace Fuel Oil
26


300


6.70

Loss


2




Escalation @ 2%
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OPTION 2 
(REVAMP OF EXISTING UNIT)
COSTS

Crude Oil = 6,000 BPD

Capital Cost = US $10 Million

UTILITIES




UNIT

CONSUMPTION

 

Electricity

kWh

100





Fuel Oil

Tons/hr
0.4

CHEMICAL

US $1.5/BBL

Tax Rate = 35%

Financial ROR = 20%

Project Life = 20 years

REVENUES
PRODUCTS

YIELD (VOL %)
COST US$/TON
FACTOR BBL/TON
LPG


2


500


11.45

Motor Gasoline
33


610


8.54

Kerosene

15


630


8.00

HSD


22


620


7.52

Furnace Fuel Oil
26


300


6.70

Loss


2




Escalation @ 2%
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CALCULATIONS 
FIRST OPTION

Project Life = 20 years 

Capital Cost = P = $35,000,000 

Total Cost per year (Annual Cost):
          1.   Crude Oil :

                              Escalation         = 2 %

                       Barrels per day = 10,000

                             Cost per barrel   = $50

                             Barrels per year = 10,000*365

                                                       = 3,650,000

                             Cost per year     = 3,650,000*$50

                                                       = $ 182,500,000  

2.  Utilities :
                     Escalation = 5 %

                              Electricity:

                                               Consumption per hour = 300 kWh

                                               Consumption per year = 300*24*365

                                                                                   = 2,628,000 kWh

                                               Cost per unit                = Rs 4.5

                                               Total cost per year       = Rs 11,826,000

                                                                                    = $ 197,100

                             Fuel Consumption:


                                                Consumption per hour = 0.7 TONS

                                                Consumption per year = 6132 TONS

                                                Cost per ton                = $ 350   

                                                Total cost per year     = $ 2,146,200

         (6)
3.  Man Power :
                           No. of Labors    = 50

                           Pay per Labor   = $100/month

                           No. of Supervisors = 10

                           Pay per Supervisor = $250/month

                           No. of Engineers    = 3

                           Pay per Engineer   = $ 450/month

                           No. of Managers = 1

                           Pay per Manager = $600/month

                       Total pay per month = $ 9,450

                       Total pay per year    = $ 113,400

4. Chemical:
                                Cost per barrel            = $ 0.15  

                                Total barrels per year = 3.65 M 

                                Total cost per year     = $ 547,500

Total Cost per year = $185390800 + Man Power
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Total Revenue per year :

	Serial no.
	Products
	Yield

(Volume %)
	Cost 

(US $/TON)
	Conversion Factor 

(BBL/TON)
	Revenue per year….

(US $)

	                   1.
	LPG


	2
	500
	11.45
	3,187,000

	                   2.    
	Motor Gasoline
	33
	610
	8.54
	86,035,700

	                   3.
	Kerosene


	15
	630
	8.00
	43,115,600

	                   4.    
	HSD


	22
	620
	7.52
	66,204,800

	                   5.
	Furnace Fuel Oil
	26
	300
	6.70
	4,249,2500

	                   6.     
	Loss


	2
	--
	--
	--

	             Total
	--
	--
	--
	--
	241,035,600
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SECOND OPTION:

Capital Cost = $ 10,000,000

Total Cost per year (Annual Cost):
       1.   Crude Oil :
                       Barrels per day       = 6,000

                       Barrels per year      = 2,190,000

                       Cost per barrel       = $ 50

                       Total cost per year = $109,500,000

2. Utilities :

                 Electricity:

                                   Consumption per hour = 100 kWh

                                   Consumption per year = 100*24*365

                                                                       = 876,000 kWh

                                   Cost per unit               = Rs 4.5

                                   Total cost per year      = Rs 3,942,000

                                                                      = $ 65,700

                Fuel Oil:

                                  Consumption per hour = 0.4 TONS

                                  Consumption per year = 3,504 TONS

                                  Cost per ton                = $ 350

                                  Total cost per year     = $ 1,226,400 

3. Chemical :

                       Cost per barrel       = $ 0.15

                       Total barrels           = 2,190,000           

                       Total cost per year = $ 328,500   

4. Man Power :
                            Same as the previous one….

Total Cost per year = $ 111,120,600
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Total Revenue per year 
	Serial no.


	Products
	Yield

(Volume %)
	Cost 

(US $/TON)
	Conversion Factor 

(BBL/TON)
	Revenue per year….

(US $)

	                  1.                                 
	LPG


	2
	500
	11.45
	1,912,663.756

	                  2.    
	Motor Gasoline
	33
	610
	8.54
	51,621,428.57

	                  3.    
	Kerosene


	15
	630
	8.00
	25,869,375

	                  4.
	HSD


	22
	620
	7.52
	39,722,872.34

	                  5.
	Furnace Fuel Oil
	26
	300
	6.70
	25,495,522.39

	                  6. 
	Loss


	2
	--
	--
	--

	           Total       
	--
	--
	--
	--
	144,621,862.1
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COMPARISON ON THE BASIS OF PRESENT WORTH :

PRESENT WORTH FOR OPTION 1 :

PW of Costs :

Annual cost of crude oil and chemicals = $ 182,500,000 + $ 547,500

                                                               = $ 183,047,500

                                       Given MARR = 20 %

                            Escalation (Inflation) = 2 %

                                                MARR f = i + f + if

                                                               = 22.4 %

   Present worth of crude oil and chemicals = $183,047,500 (P/A, 22.4%, 20)

                                                                     = $803,633,439

                            Annual Costs of Utilities = 2,146,200 + 197,100

                                                                     = $2,343,300

                                                        MARR = 20 %

                                                                  f = 5%

                                                    MARR f = 26%

                    Present worth of the utilities = 2,343,300 (P/A, 26%, 20)

                                                                   = $ 8,966,122

             Annual expenses on Man-power = $ 113,400

                                                               f = 5%

                  Present worth of Man-power = 113,400 (P/A, 5%, 20)

                                                                  = $ 1,413,213

Present worth of total costs = 35,000,000 + 803,633,439 + 8,966,122 + 1,413,213

                                             = $ 849,012,774

(11)
Present Worth of Revenues :
Annual worth of all products = 3,187,000+86,035,700+43,115,600+42,492,537+56,204,800

                                              = $ 231,035,637

                   Present worth   = 231,035,637 (P/A, 22.4%, 20)

                                            = $ 1,014,315,757    

NET PRESENT WORTH = Present worth of revenues – Present worth of costs
                                          = $ 165,302,983
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PRESENT WORTH FOR OPTION  2 :

Present Worth of costs :

                Annual Cost of Crude Oil and Chemicals = 109,500,000 + 328,500

                                                                                  = $ 109,828,500

             Present worth of Crude Oil and Chemicals = $482,180,064

             Annual Costs of utilities and man power = 65,700 + 1,226,400

                                                                              = $ 1,292,100

                                      Present worth of utilities = $ 4,943,936

                                Annual worth of man-power = $ 113,400
                               Present worth of man-power = $ 1,413,213

Present worth of total costs =10,000,000 + 482,180,064 + 4,943,936 + 1,413,213

                                            = $ 498,537,213

Present Worth of revenues :

Annual revenue from all the products = 

1,912,664 + 51,621,428 + 25,869,375 + 25,495,522 
                                          = $ 144,621,861

Present Worth of the annual revenue = 144,621,861 (P/A, 22.4%, 20)

                                                           = $ 634,933,356

NET PRESENT WORTH = Present worth of revenues – Present worth of costs
                                             = $136,396,143

(13)
Recommendations:
As we have successfully shown that the net worth of the option A, that is, the Establishment of a new Unit is numerically larger than the option B, that is, the Revamping of the already existing plant, both through the present worth analysis without including taxes, as done above, as well as including taxes, as done through spread sheets…we hereby advise the oil refinery to choose option A, that is, to construct a new Refining Unit…..
