[image: image2.emf][image: image3.emf][image: image4.emf]


	
	Energy Statistics of Petrochemical Industry
Challenges and possible solutions
Country practice of The Netherlands

	
	Hans Pouwelse

	
	  

	
	15 Augustus 2013


1. Introduction
In The Netherlands the petrochemical industry is relatively big: about 15% of all petrochemical activities in Europe.  In this sector large amounts of energy are involved. In 2012 the energy consumption of the petrochemical industry was more than 20% of all national energy consumption. The oil consumption was even 45% of all national oil consumption (the rest is mainly for transport). 

In respect to energy statistics the petrochemical industry (= basic organic chemistry; ISIC-code part of 2011; NACE-code 2014) is a special kind of industry: the starting materials are oil products ( =energy products and therefore within the scope of the energy balance), while the intended final products are chemical products, such as all kind of plastics (outside the scope of the energy balance).  
In theory the incorporation in the energy balance  is simple:  the produced chemical products are left  out of consideration for the energy balance.  The quantities of input of oil products corresponding with the produced chemical products are regarded as final non-energy consumption by the petrochemical industry.  
In practice it is more complex; especially to identify the various different products being energy products or chemical products.  
The activities are carried out by a small number of big companies, each of them having  a range of different production processes.  A large number of different products can be identified within one company with company specific names which in general do not give clarity. 
Because the large amounts of energy involved in this sector it is important to deal with it very carefully.

2. Basic structure petrochemical plant
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Steam cracking is the heart of a petrochemical plant. Oil refinery products or natural gas liquids are converted into a number of (mainly unsaturated) chemical products, such as ethylene, propylene, butadiene and benzene.  These intermediate chemical products are further processed to plastics or other chemical products.

Of course not 100% of the feedstock can be converted into the intended chemical products. In  general it varies between 65% and 75%, depending on the type and quality of the input. The rest is regarded as by-products (residual gas or oil), which are used as fuel within the company or are delivered to other companies, among which to refineries  (backflow). 

3. Incorporation in the energy balance

The following simplified (fictive) example shows how the energy balance of a petrochemical plant can be constructed.

	
	Supply
	Transformation input
	Transformation output
	Final non-energy consumption
	Final energy consumption
	Delivery

	
	
	
	
	
	
	

	Naphtha


	1000
	300 
	
	700 
	
	

	NGL


	3000
	900 
	
	2100 
	
	

	Residual gas


	
	
	800
	
	800
	

	Residual oil
	
	
	400
	
	100
	300

(backflow to refinery)



	
	
	
	
	
	
	


In this example Naphtha and NGL are used as feedstock.  
In the energy balance only energy products are taken into account. Therefore the produced chemical products are left out of consideration. 
 
The produced residual gas and oil are energy products (mixtures of chemical compounds) and therefore regarded as transformation output, produced from comparable amounts of Naphta and NGL, in proportion allocated.  The rest of the feedstock (70% in this example) is regarded as final non-energy consumption, to make the chemical products.  
In this example all the produced residual gas is used as fuel within the company, while the residual oil is partly used as fuel within the company and partly delivered to a refinery (backflow). 

4. Data collection problems

The heart of the problem is how to make distinction between energy products and chemical products and how to get the right information from the companies. 
In The Netherlands petrochemical activities are concentrated in a small number of big companies,  each of them having a range of different production processes. Dozens or even hundreds of different (intermediate and final) products can be identified within one company, all with company specific names.  
In general the companies themselves have no interest in the, for the sake of energy statistics important, distinction between energy and chemical products. Therefore the product naming within the companies (technical or commercial names) does mostly not give a decisive answer for this distinction. For instance if in a product name is referred to ‘aromatics’ it might be a mixture of all kinds organic compounds among which aromatic compounds. In this case it is an energy product. It can also consist of quantities of pure specific aromatic compounds. In that case it belongs to chemical products.
Mistakes in reporting can easily be made and are hard to check by the statistical office.

In about 2006 serious doubts arose about the quality of the reported data  to the oil  questionnaire in this respect.  A study carried out with assistance of the Chemistry Department of the Utrecht University showed that  considerable amounts of chemical (more or less pure) products were incorrectly reported as energy products, resulting of course in mistakes in the energy balance (far too little final non-energy consumption, in order of magnitude 100 PJ, and too much export).

5. Measures for improvement

To avoid this shortcomings the oil questionnaire and the data collection procedure for petrochemical companies has been adapted in 2007: 

a. It is more explicitly mentioned that the questionnaire only deals with energy products; a product list attached to the questionnaire only refers to “CN chapter 27”- products. CN chapter 29-products (chemical products) should not be included.

b. It appeared to be hard for companies to make a consistent spit between the part of the input corresponding with the produced  chemical products (final non-energy consumption) and the rest corresponding with the production of the residual energy products (transformation input).  The different companies dealt with this very differently. Therefore the companies are now asked to report the total input to make energy ànd chemical products (1000 Naphtha and 3000 NGL in the example).  The statistical office makes the split in a consistent way, based on the produced amounts residual oil and gas and available other process information.

c. And most important:  improvement of direct communication with the contact persons of the companies on a regular basis. It is the only way to be able to identify the range of company products (energy or chemical product) properly and to make a sort of correspondence table between company product names and the oil questionnaire product list. 

6. Concluding remarks/recommendations

A. The changes have appeared to work out well.  The new approach gives a better and more consistent picture what is going on in the petrochemical industry energy-wise and what is relevant for the energy balance.  

B. The matter is very complex. It is far from sufficient to send out a questionnaire and wait for response.  It is necessary to have close contact with contact persons of the petrochemical companies on a regular basis. This is time consuming, but worthwhile (given the large amounts of energy involved) and also possible because only a small number of (big) companies are involved.   

C. In addition to this it is important to promote internal communication within the companies on this subject.   More specific:  communication between financial-administrative people, who normally fill in the oil questionnaires, and process technology experts, who have knowledge about the processes and the character of the products.  

D. Process technology knowledge is also necessary on the side of the statistical office, to be able to communicate properly with the company experts;  to explain in a reliable way what we want from the companies and to assess  the plausibility of the reported figures.

E. Distinction between energy products and chemical products plays an essential role in the process of reporting justly to the energy questionnaire.   Formally this distinction can be expressed by looking at the product classification (CN-classification: chapter 27 energy products versus chapter 29 chemical products “separate chemically defined organic compounds”). In the common practice of the communication with the contact persons of the companies this distinction often appears to be not very practicable.     
Instead of it a rule of thumb might be used: if a quantity of a product as a result of a petrochemical activity consist for more than about 90% of one chemical compound it is most likely a chemical product. Of course this is only indicative but appears to be useful, at least as a starting point in consultation with the company people.  

F. The example on page 2 shows  that transformation of energy products is an important element in the energy balance of the petrochemical industry. When reporting to international organisations EU, IEA and UN by means of the Joint Annual Questionnaires (JAQ’s) it is until now not possible to express this transformation properly because the chemical industry is regarded to be an energy consumer without transformation of energy products.  As a result of this the final consumption of residual gas and oil (relevant for calculating CO2-emissions) cannot be reported properly, and as a consequence of it cannot be published about by the international organisations.  
We think it is important that at the next opportunity JAQ’s are adapted to make it possible to report transformation in the chemical industry.  Even better would be to make it possible to report transformation for all economic sectors, for instance to present autoproducer CHP for each sector separately.   
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� according to product classifications CPC and CN also regarded as chemical products being “separate chemically defined organic compounds”; CPC 34110; CN 29.01/02, in contrast to energy ‘fossil’ products which are in general mixtures of several chemical compounds (boiling point ranges), being the result of oil refinery processing).  
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