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(SLIDE 1) 

Your Highnesses, Your Excellencies, Ladies, and Gentlemen, 

First of all, I would like to congratulate the hosts, organizers, sponsors, and especially Dr. Fesharaki for the 5th anniversary of this highly successful and cherished Conference.

It is my great pleasure to have the opportunity to be part of this gathering and to introduce a subject that may be a stimulant for some challenging thought processes.

SLIDE (Coker 1)

This is certainly not a technical presentation...I don't even have a chemical or process engineering background, but as a precautionary step I placed our company's delayed coking wizard, Gary Poffenbarger, in the audience to bail me out.  My intent today is to offer an intriguing, conceptual, and multi-faceted thinking model that could have the capability to assist in providing solutions to a number of challenges facing the energy industry in many regions of the world and specifically in the Middle East and Asia.

The package that I plan to present consists of unique individual technical and business modules that can be synergistically merged for strong innovative combinations. 

SLIDE (The Package)
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I would like to review a package of the following ingredients:

- 1.)The reduction of the use of high emission fuel oil 

- 2.)The upgrade of its economic value

- 3.) To make products that often are in short supply

- 4.) To produce a high energy power plant fuel

- 5.) To provide environmental protection through the capture and control of sulphur and metals and through minimization of SO2 and NOx emissions, and 

- 6.) To market and extract value from waste (ash) 

SLIDE (Coker 2)

All of these related opportunities are anchored around the refining process of delayed coking. 

It all starts with the oil refinery, its configuration, and the type of crude oil it processes.  The heaviest liquids, otherwise known as "bottoms", which come out of the refining process are mostly heavy fuel oils.

In financial and economic terms, heavy fuel oil has a negative economic value when comparing the sales revenue to the cost of crude oil and the required processing.  Thus, in most cases, fuel oil is economically the least desirable product for the refiner.

However, because of the prevailing configurations of many refineries in the world, especially in the emerging economies, as well as the amount of heavier crudes processed, fuel oil is a surplus product around the world.

Furthermore, heavy fuel oil often has a rather high sulphur content because of the high sulphur crude used as feed stock.  The anticipated global increase in the share of heavy higher sulphur crude oils as refinery feedstock will most likely contribute to the continuation of that situation.

One of the primary end-uses for fuel oil is burning.  Still captured in that fuel oil, however, are significant volumes of higher value light petroleum products which can not be removed with the traditional refining processes and which are lost, of course, during the burning process. 
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SLIDE (Capital Cost vs. Revenue)

There are a number of processes to convert and upgrade fuel oil and to capture those light products which are mostly in the middle distillate range. 

Delayed coking, the cornerstone of my subject, is one of, if not THE most attractive option.  The major advantage is the relatively low investment cost versus the gain in value, in addition to the simplicity of the technology, and the combined emission control features.
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SLIDE (Delayed Coking, Yields)

Depending on the feed stock used during the delayed coking process, between 60% and 75 % is recaptured as light petroleum products and gases as indicated in this slide.

The other part is fuel coke, a product consisting of over 80% carbon with a very high energy content of more than 14000 Btu/lb and very low in volatiles. 
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SLIDE (World Coke Production)

Just to show an order of magnitude...in 1995, the global coke production excluding the FSU and China amounted to over 40 MM tons of which 1/4 is calcinable for further upgrade.  By the year 2000, total production is expected to increase to close to 50 MM tons. 

SLIDE (Global Fuel Coke Consumption)

This slide indicates the major uses for coke.  Fuel for cement kilns is the largest individual share.  While the share for power plant fuel is presently around 15 %, it is expected to jump to well over 20 % in three years. 
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SLIDE (Conoco Coke/Carbon Production)

There are actually three principle grades of coke, fuel coke, calcined or anode grade coke and the premium product, needle coke.  To be more specific, here is a chart indicating the use for the various grades of coke we, Conoco, produce.  Our global market share in anode coke is about 20 % and over 50 % for needle coke.

SLIDE (Power plant 1) 

Now for a major use of fuel coke...as you all know, the power demand in many rapidly developing countries, especially in Asia, cannot be met by supply and ever increasing shortfalls are predicted.  The use of fuel coke as a fuel in power plants is one of the specific issues that I would like to share with you.  Although fuel coke can be used as a blend material for coal, it is most desirable and efficient as an exclusive fuel for power plants with fluidized bed combustion systems.  This is because of its improved combustion characteristics and its comparatively low cost. 

One of the biggest challenges in the use of fuel oil as a burner fuel is the frequently rather high sulphur content which in the case of fuel from heavy sour crude can easily be up to 5 %.  In the delayed coking process, most of that sulphur stays with the resulting fuel coke.

This sulphur, however, is subsequently uniquely neutralized through the blending of limestone with the fuel coke.

SLIDE (Power Plant 2 )

During the fluid bed combustion burning process, the limestone captures the sulphur and stabilizes the heavy metals.  The SO2 flue emissions are reduced between 93% and 98%. 

Another interesting point to note is the broad environmental and economics recycling aspect of the residue, the ash.

The ash residue becomes a valuable and an environmentally safe product since leaching cannot remove the captured matters, the sulphur, and the metals.

It can be used in various revenue generating ways; for example, as construction material, for sludge stabilization, as cement kiln additives, etc.

The income from the marketing of this product contributes additionally to the already favorable economics of the entire package from delayed coking to power generation.
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SLIDE (Nisco Plant Chart)

Conoco is a partner in a 200 MW CFB power plant in Lake Charles, LA, that receives fuel coke from its Lake Charles Refinery.  Over time, we have very satisfactorily demonstrated the economic and the environmental attractiveness of the concept that I am discussing here with you.

One of the perceived major environmental concerns is the handling of the coke at and between the coking unit at the refinery and the power station.  Cokers, however, can be designed to not only meet, but exceed stringent environmental standards.  The perception that cokers are inherently dirty and polluting is certainly not true.

Conoco has recently installed a delayed coker in its Billings, Montana Refinery.  The refinery is located to the immediate South of the city and in the Yellowstone River Valley.  The enclosed blowdown and coke handling systems has decreased volatile hydrocarbon and particulate emissions to meet the stringent Montana standards, and more importantly, the expectations of our Billings neighbors.

In an attempt to further decrease emissions, Conoco has recently designed totally enclosed coke cutting systems for refineries in California and Germany. 
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SLIDE (Delayed Coking Economics)

Now I would like to turn to the underlying micro and macro economic attractions.  First of all a summary of the key points:

The investment is 100-130 MM$ for 20,000 bpd feed.

It is incremental capacity at incremental cost.

Total refinery ROE improvement through a coker is at least 2 - 3 % points.

The coke price is usually pegged to the price of high sulphur coal.

Economically, a coker breaks even at a coke price of minus 130 $ ton.

Low cycle times are a key economic factor.
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SLIDE (The Economics) 

1)  The most outstanding benefit is the fact that the incremental value of the light petroleum products captured from the coking process is generally sufficient to pay for 100 % of the heavy resid feed stock, as well as for processing.  In simple terms, the fuel coke actually has a zero cost or is "free", but can be priced competitively to its next best alternative, which is usually high sulphur coal. 

As stated before, this economic benefit alone makes delayed coking a most desirable investment alternative for bottoms upgrading.  To illustrate this point...the project economics of PSR II, the sour crude refinery that is presently under construction in Melaka, Malaysia, by the partners Petronas, Conoco, and Statoil, were moved from marginal to attractive through the addition of a delayed coker.  Depending on various circumstances, a coker addition can improve the ROE economics at least within a 2 - 3 % point range for the entire refinery.  Increases above such levels have been demonstrated as well.

2.)  An additional and variable element in the coker economics is the operating experience-based efficiency.  While most delayed cokers are operated with a cycle time between 16 -22 hours, we in Conoco turn our cokers in as little as 11 hours which, obviously, increases throughput capacity.
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SLIDE (Resid Upgrading/Crude Slate)

Having said all of the above, the delayed coker is not the best solution for crudes that benefit from hydrogen addition, it belongs to the right side of this slide.

Additionally, there are also more sophisticated and higher liquid conversion processes available when high capital investments are not a hurdle...hydrocracking certainly being one.

The choice has to be made based on crude and the desired balance of capital vs. incremental revenue.
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SLIDE (Study)

One important point, 

For those of you who are interested in more specific comparisons, you may consummate a recent report from SFA Pacific that addresses bottoms upgrading options to include delayed coking.
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SLIDE (Upgrade Potential From Coking)

Lastly, on a macro economic basis, the delayed coking process can also help to balance petroleum product supply/demand in countries with a very high middle distillate economy; e.g., India, Indonesia, China, etc.

The conversion of (usually) surplus fuel oil to short middle distillates has significant potential to reduce import requirement of those products.

This slides illustrates the principle.  The left bar of the left section in blue indicates a sample of the total domestic production, the bar on the right in that chart shows the actual market need and, in yellow, the heavy fuel surplus that could be fed into the coking process.

The left bar on the right chart shows the total middle distillate demand sourced from inland production (blue) and import (yellow).  The coking process could add a considerable volume of middle distillate as indicated in green.  This can represent a significant improvement in the trade balance. 

SLIDE (Coker)

One more very innovative application of delayed coking is the conversion of rather difficult to handle, very heavy crude oil to synthetic crude oil and fuel coke at or close to the production site.  Conoco and Maraven of Venezuela recently formed a joint venture to use this process to exploit some of the enormous, very heavy crude oil reserves in the Orinoco Belt of Venezuela.  However, with the abundance of medium and light crudes in this region, only very limited interest for this approach may be prevalent in this audience. 
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SLIDE (Frequent Objections)

Not "Fancy" enough for the sophisticated refiner...Conoco's Humber refinery in the UK has very recently again been rated the most sophisticated and profitable refinery in Europe, and it has a large coker.

Not well known in many parts of the world...that's why I am here.

Insufficient operational know how...that can be acquired in cooperation with the licensing of an experienced refiner.  The next item can be handled in the same way.

The environmental challenges have been resolved to meet stringent standards.

There are companies that will be happy to commit to long term purchase agreements for all of the produced fuel coke.  Conoco is certainly one of them.  We need more than we make. 
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SLIDE (Summary)

I have shared with you the principles of the delayed Coking process as a catalyst for an attractive alternative to bring higher values to available fuels while elevating environmental stewardship as well.  Specifically I addressed:

- 1.) How the burning of high emission fuel oil can be reduced ,

- 2.)How its negative economic value can be substantially upgraded with relatively low investment,

- 3.)How to increase the supply of short products, like diesel, and to possibly improve the balance of payment,

- 4.)How a high energy, low emission, power plant fuel can be produced,

- 5.)How to capture and control crude and heavy fuel based sulphur and metals ,

- 6.)How to minimize SO2 and NOx emissions in Power Plants, and

- 7.)How to generate additional income by extracting value from waste, in this case ash.

The suggested approach is certainly not a cure for all bottoms upgrading problems and challenges but the rapidly expanding application of the delayed coking process, as well as fuel coke use in power plants indicates that it is a viable alternative to be considered. 

SLIDE (Thanks)
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