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EXPLANATION 12
AUDITING
If no benchmark and no best practice can be determined, an assessment will be made of the potential energy saving measurement reduction of the energy consumption.  This assessment is called “auditing” abbreviated AD. 
AD can be defined as:  
“Systematic inventory of the possibilities for energy saving in a company”

When the Covenant Benchmarking was drawn up it was assumed that the determination of the gap from the Best International Standard, for the greatest part of the energy consumption of a company, would be executed by a BM or a BP study. Benchmarking particularly concerns processing plants.  Only a small rest would remain.  This remainder would have to audited.  In practice this remainder is often a gathering of different energy consumers such as processing plant(s), company premises, utilities or a combination of these categories. 

Certain companies require a complete audit of their energy consumption; a benchmark is not possible here because the process is too unique or too deviating. It is also possible that the data on energy consumption of other (competing) companies in the world can’t be obtained.  In this case an audit of the complete energy consumption of the company is the only solution left.
1. What is auditing ? 
The purpose of a benchmark study is to display the different energy saving possibilities of a company.  It is a desk study either or not supported by measures, proofs, test or other resources to determine the energy consumption or saving. 

The study is executed by an extern consultant.  The company commissions this study and appoints the consultant.  The Verification Office must  approve the consultant before a study can be set up.  Depending on the size of the audit (an audit for the remainder or for the complete energy consumption) a greater or lesser emphasis well be placed on certain requirements to which the expert must comply.
2. Methods of auditing
Several methods can be used for an audit.  Every method has its own characteristics, advantages, difficulties, range of application and costs for realization.  Below follows a list of frequently used methods:

· The Expert Study 

· The Process Integration analysis (PI) with two important types: the Pinch Analysis and the Exergy Analysis
· Product and Energy Management System  (PEMS)

· The Energy Potential Scan (EPS) 

Expert Study: 

This study can be carried out by the consultant (expert) as a separate activity but also as an additional study to one of the further mentioned methods.  The expert carries out a study to find the efficiency improvements of the specific processes.  So for different processes, different consultants can be appointed, depending on their know-how and experience.  Knowledge of the sector and the processes is very important here. (important test criterion for the approval of the consultant).

For the Expert Study often an inquiry form is used.  The consultant will collect all relevant data of the process from the inquiry. With these data an energy balance of the different processes and the complete company is drawn up.  With the help of the index numbers of the specific consumptions of the processes, the consultant can determine whether there are energy saving possibilities and how they can be implemented.
The Expert study is the most common method and can be applied in the whole industry.

Process Integration 

The Process Integration method attempts to integrate the demand and the offer of heat in a company.  For this an inventory of all the heat and cold streams in the company is made. (both from demand and offer).  The energy content and the temperature level of each stream is determined.  A computer program searches for the optimal exploitation of the required and available energy streams and the exchange possibilities. 
Two methods are used: the Pinch method and the Exergy method. 

The Pinch method (the systematic and the corresponding computer programs) was developed by Linhoff (UK).  There are several consultants who can carry out this method.  The Pinch method uses the calorific energy content (enthalpy) of the heat and cold streams in the process. This method intends to exchange as much as possible heat and cold between streams. 

Exergy analysis is less developed.  Also here there are several consultants who can carry out this analysis.  Again the intention is to exchange as much as possible heat and cold between streams.  For this the exergy content of the energy streams is used.  This is a measurement for the quality of the energy stream and indicates whether the energy stream is still useful.  Electricity has a “quality” = 1 because electricity can be completely used for power or heat. A warm water stream with a temperature that is only a bit higher than the required temperature, can have a large energy content, but is less useful and therefore it has a low exergy content.  

Because the data are not always sufficiently available, this method is difficult to apply.  For well defined processes in the chemical industry this method is useful. 

The process integration techniques are used to improve the energy efficiency of a process and this happens through a standard calculation method (computer program).  In the first phase of this study the energy streams and the corresponding characteristics are set so that the specific energy consumption of the complete process and the partial processes can be determined.  In the second phase the energy exchange possibilities (integration possibilities) are optimized.  Afterwards it must be checked whether these possibilities are economically feasible.  Process Integration is applied a lot in the chemical industry. 

PEMS:
The Product and Energy Management System is a methodology developed by the NV Nederlandse Gasunie. Here all the energy consumers and all the product streams of the company are systematically displayed in a standard way and put in a computer program (Excel).  Propositions for an alteration in production and direct energy saving propositions are displayed and calculated for.  This system gives a clear picture of the production process, the corresponding energy streams and also the specific energy consumptions. Because of the link to production streams, PEMS can be used to display the complex energy and product streams of the energy intensive industry. PEMS is e.g. applied in paper industry, corrugated board, dairy industry and breweries. 
EPS: 

The Energy Potential Scan is developed by Philips in collaboration with Novem (Netherlands Agency for Energy and the Environment) to come to a standard inventory of the energy saving potential. This method is carried out by a team of the company’s staff, under guidance of a consultant. So the role of the consultant is different from the role in other methods.  The consultant is the supervisor; the propositions are generated by the energy action team of the company.  The advantage here is that a basis is created for the implementation of the measures.
The methodology is suitable for companies with a diffuse energy consumption, without large processes and a lot of small energy consumers. The method is applied  in premises, hospitals and small factories with al lot of different processes. (assembly, machine factories, electronic industry, …) 
Purpose of the audit report 
In the audit report the company mentions which measures for energy efficiency it will implement or consider to take.  This plan is a part of the study of the Best International Standard for that company.
An audit report must at least include the following elements:
· framework, policy and starting points related to the energy in the company

· historic energy figures of the process and the company
· energy balance of the process and the company 

· the considered and planned energy saving measures on short and long term 
· the plan of realization and the related planning 
For the selection of measures the productivity criterion of IRR = 15% after taxes, mentioned in the covenant, is used. (see explanation 06 for an explanation on the Internal Rate of Return)
3. Testing of the audit report by the Verification Office
The audit report must give sufficient insight in the energy saving possibilities and the way they can be implemented. The following criteria are used by the Verification Office to test the audit report:

· The consultant indicates in what way he carried out the study (method)

· The consultant gives insight in the energy streams (Sankey diagram) and the defining  factors or indicates how he will acquire this insight (further study) 

· The process of inventory and selection of the possibilities is clear
· The selected measures are clear   

· The measures comply with the productivity criterion (IRR>15%) 
4. Format of an audit report
Appendix 1 shows a format for an audit report. The format is not prescribed by the Verification Office but is meant as an aid to come to an audit report that complies with all the requirements of the Covenant. 
Appendix 1: Format of an audit report
The format shown below is an example for the drawing up of an audit report.  When an audit is restricted to a rest consumption of the company, the implementation of the report is much easier than when the audit is applied to an important part or even the whole company.
The Verification Office doesn’t prescribe a format, but recommends the format below.
Title page:

· Company, address, … 
· Persons responsable  
· Concerning covenant Benchmarking 
· Date and term 
· Status (concept, definitive, …) 
Table of contents
Management summary
1. Introduction
· General data
· The concerning parties in the inquiry
· Data of the industrial sector (if applicable)

· The organization structure and the implementation plan (see environmental report)

· Energy consumption in the reference year
· Other relevant covenants / permits
2. Situation draft
The purpose of this chapter is to get insight in the current situation.  It is a draft in which the following points of interest are dealt with:

2.1 Survey of the energy streams and attribution
A short survey of the most relevant process steps and energy streams.  As illustration a process schedule and a Sankey-diagram with relevant energy stream can be helpful.  For the energy streams can be indicated which criteria are used to determine the efficiency. 
Relevant aspects are:
· System limits 

· Products, types, quantities
· Relevant factors of influence on energy efficiency
· Logistic aspects
· Attribution of energy streams to processes, premises, utilities and products.

· Purchase, generation and sale of energy such as gas, electricity, steam, other streams with energy content, …
2.2 Current form of energy care
A short description of the way of energy care in the company.  In this can be mentioned:

· The division of the important tasks and responsibilities  

· The way of control, adjustment
· Reporting
· Etc.

2.3 Realized projects in the latest years
A short review (informative) of the most important projects of the latest years (for example 5 years) and the effect on the energy consumption. 

3. Saving possiblities
3.1 Examined objects and used method
In a short description can be indicated how the inventory took place and which study method was used. For this can be referred to inquiry forms, calculation methods, literature,… 
3.2 Selection Criteria
An audit restricts itself to cost effective measures. When measures are selected it must be indicated which criteria are used to determine whether a measure is cost effective or not. In the covenant the IRR is used as a criterion, for which the following data must be indicated:

· Interest Rate
· Term of depreciation
· Applied energy prices (current situation, possibly a scenario for energy prices) 
· Conversion to primary energy
· CO2-conversion
4 Planned measures
This chapter describes the measures for the period till 2012, with intermediate objectives for 2005 and 2008.  Measures for the near future will be more concrete 
than those for the far future.  The latter may be uncertain or in a study stage. 
To make an estimation of the savings that must be achieved and the certainty of this savings, an indication per measure must be given.  A distinction is made between: 

	category division of measures


	Cost-effectiveness measure:

· cost-effective measure IRR > 15% 

· measure with an IRR < 15%; not to be executed

	Certainty of measures:

· certain measures
· uncertain measures
· conditional meausures
· study/research
· emission trade 

	Type measure:

· energy care / good housekeeping

· energy saving in the process
· energy saving in utilities (incl. premises)

· strategic projects



For the above mentioned terms the following description will be used.  Three classes are distinguished:
Cost-effectiveness Measures
cost-effective measure









Numeric determination according to AFARA.1  Also measures under the terms of good housekeeping or process improvement for which no investment is needed, are included in this category.  
less cost-effective measure or other
An indication of the examined measures.
Certainty of measures
certain measures
Measures for which the management has made a commitment and for which the budget is identified or should be available in normal circumstances. Settlement is not a certain measure.  
uncertain measures
Measures of which the execution depends on the realization of one (1) technical condition. This condition must be known and must be described. 


conditional measures

Measures of which the execution depends on the realization of one (1) organizational, juridical or financial condition.  This condition must be known and must be described. 

study / research
In the first place these studies must be applicable in practice.  The result of a study can only be known after the study is finished. Still a study is not started for no reason.  The company must indicate what is expected form the application of the results (investment, saving).  Not the costs of the study but the expectation of the investment after the execution of the results is important.  The measures mentioned here are per definition uncertain measures. 

The R & D projects with a described purpose for energy saving also belong to this category.
Measures of which the execution depends on the accumulation of technical and other conditions are seen as studies and do not belong to the categories uncertain or conditional. 
Nature measures
energy care / good housekeeping

The essence of this category is “to be willing to do better than usual” without this leading to larger investments or important process intervention. Usually this category is more organizationally than financially driven.  The return is nearly always very high because the measures are paid from the operational budget.  Small replacement investments which fall under maintenance belong to this category. 
energy saving in the process
All systematic changes directly made to the process which lead to less use of utilities. 
energy saving in utilities (inclusive premises)
Savings due to more efficient generation of utilities (such as CHP), or prevention of loss in utility systems or the use of rest energy streams. 

Also the consumption of utilities in the infrastructure outside the actual process (transport, premises, site lighting,…) belongs to this category.
strategic projects
Projects not specifically executed for energy saving reasons form a separate category. They can however make an important contribution to energy saving which can be based on combinations of the above mentioned saving categories. These projects are included in the category “other investments”.
management measures
Examples of management measures are for example changing  the production plan in such a way that fewer machine transitions (and so losses) occur, loading the means of production as much as possible so that over capacity is prevented.  Normally these measures don’t require extra investments and are of an organizational nature.
flexible mechanisms
These measures won’t be under discussion till 2008 (2005 ?).  This is any other acceptable approach with a similar result in the area of energy efficiency.  This can be the implementation of flexible instruments according to the Kyoto Protocol, namely Joint Implementation, Clean Development Mechanism and Emission Trading.

5. Project sheets
To make a summary of all the previous given information per measure a project info sheet (a measure is seen as an energy saving project) with the following format can be used.
Project info sheet
	Company name:

	

	Project number:


	

	Project title:


	

	Short technical description of the project:

	

	type project:


	Certainty (certain, uncertain, conditional, study, settlement)


	

	Proces(ses) related to the project: 

(use the names specified in the calculation of the processes)


	

	Energy saving after execution  (GJ/year)

(specify the consumption before and after the execution of the project)


	

	CO2-saving after execution  (ton CO2 /year)

(if possible specify the emission before and after execution of the project)

	

	Year of implementation
(the year in which the result of the project creates a decrease of the gap from the Best International Standard)

	

	Investment in Euro

	

	IRR  

	

	Remarks / completions, for example: other environmental effects such as reduction NOx

	








1 AFARA = As Fast As Reasonable Achievable. The company must take measures to attain the Best International Standard as soon as possible though the latest in 2012.  If the BIS can be achieved sooner, this must be done.





1
	The explanations on the Covenant Benchmarking energy efficiency are drawn up and edited by the Flemish Verification Office. The purpose of these explanations is to inform the reader about a recent version on the interpretation of the covenant’s clauses. Statements of the Commission Benchmarking and recent verification practice are taken into account. The texts will be adapted as a result of advancing insight and experience.
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