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1 
General Guidelines for Energy Audits 

1.1 
Recitals

In these guidelines an energy audit and energy analysis mean any comprehensive analysis related to energy conservation, which is performed at an industrial site according to the instructions of MTI (Ministry of Trade and Industry) and Motiva. An energy audit model means a procedure that is used to reflect the extent of work, its performance and reporting. In Finland, audit models have been developed for survey objects of different type, size and age. These guidelines apply to auditing models applicable in the industry sector. 

The guidelines for audits are intended to be updated within the year 2003. The most recent guidelines have been updated and completed and they can be accessed on the Motiva’s website. 

1.2 Guidelines Pertaining to Energy Audit

The guidelines for energy related-audits are designed in three stages. The first stage features the general guidelines for energy-related audits, developed by MTI that define the general and administrative procedures of auditing. The general guidelines must be complied within any audit project. 

The second level features the performance and reporting guidelines developed by Motiva, which includes instructions and requirements tailored to a particular auditing object and which must be complied with taking into consideration the special features of the particular object. These guidelines represent model guidelines applicable to industry audit projects. 

The third level features the Energy Auditor’s Manual that describes good auditing practices, and provides instructions for performing the actual audit. 

Guidelines to Industry Audit Models

All guidelines applicable to performing energy audits of industrial objects can be found in Chapters 5.3 and 6.4 of the General Guidelines of Power Engineering, May 2003 edition, prepared by the Department of Energy of the Ministry of Trade and Industry. The most significant individual change as compared to the general guidelines for 2002 is the fact that all audits must cover the possibilities for using renewable forms of energy within the scope laid down in the guidelines of MTI for 2003. 

These model-specific guidelines of industry audit contain:

· the general part

· the model table of contents of an industry audit report, with additional guidelines related to the contents of every section.

1.3 
Audit Models in Industry Audit Projects

The Motiva energy audits within an industry sector can be realised at two different extents:

· at the audit level, which inspects the energetic efficiency of any operational goods and real property servicing the process. 

· at the analysis level, where the key issue is to map the energy conservation alternatives of the process. 

The guidelines related to the renewal of energy audits, or energy inspection have been provided in the MTI general guidelines. 

In these joint model-specific guidelines pertaining to industry energy audits, and industry energy analyses, the headings ‘AUDIT’ and ‘ANALYSIS’ are used to mark those sections where the performance and reporting in each case are different. 

The third Motiva energy audit model applicable to the industry, process industry energy analysis, is a two-phase adaptation of the industry energy analysis to match the features of the energy-intensive process industry. Performance guidelines have been prepared for the first phase of the process industry energy analysis (Motiva’s publication ‘Prosessiteollisuuden energia-analyysi – Vaihe I (toteutusohje), Motiva B2/2000’), which must be complied within relevant projects, along with the model table of contents laid down in these guidelines. The second phase of the process industry energy analysis is formed of one or more supplementary analysis, the feasibility of launching of which is described in the report related to the first phase. The need for the performance of supplementary analysis at every analysis object can be decided individually on the analysis-by-analysis basis, these analyses need not be performed simultaneously. They can be eligible for auditing support and the support application must include a project plan of the supplementary analysis. 

When support is sought for an industry sector analysis object, it is necessary to determine first the feasible extent of the study being conducted. A Motiva energy audit that has been granted support available for an industry energy analysis cannot be limited during the analysis to match the real estate sector energy audit or the industry energy audit scale. 

1.4 Industry Energy Audit

Industry energy audit is intended to be used as an audit model at such industrial objects where the inspection of process energy consumption and efficiency are not considered necessary or feasible (the process has been recently renewed and its energy efficiency has been verified, the process energy costs are low, etc.). In such cases energy consumption of production processes are inspected in the audit only to the extent allowing to identify its share in the total costs distribution. The objective of an industry energy audit is to study the energy conservation options for all operational goods and equipment, and any structures serving the process. Along with the model table of contents an industry energy audit must comply with the general guidelines applicable to performing of energy audits laid down by MTI. 

1.5 Industry Energy Analysis

The objective of an industry energy analysis is to study all the primary and secondary energy flows, as well as any energy conservation alternatives. As energy analysis play a key role from the production processes point of view, the participation of the object’s own production and maintenance organisations in performing the audit is usually unavoidable. Along with the model table of contents, an industry energy analysis must comply with the general guidelines applicable to performing of energy audits laid down by MTI.

1.6 Process Industry Energy Analysis

A process industry energy analysis is a two-phase adaptation of the industry energy analysis for an energy-intensive process industry. The work is primarily targeted at mapping any energy conservation options of the production process, as well as – additionally – any energy conservation alternatives of the auditing object’s in-house service systems and equipment. 

A process industry energy analysis is designed for energy-intensive process industry objects whose annual costs on energy and water exceed 3 million €. The objective is to establish the primary and secondary energy flows of the entire auditing object as well as mapping all possible energy conservation alternatives. Production processes play a key role in the energy analysis. The participation of the object’s own production and maintenance organisations in performing the audit and offering a reasonable input is usually unavoidable.

A process industry energy analysis is divided into two phases: 

· Phase 1 (Factory audit), the objective of which is to clarify the total energy consumption and its distribution, as well as to report any clear conservation options revealed that may involve operational equipment and require investments. Moreover, the report of the 1st phase shall include any possible need for supplementary analysis. 

· Phase 2 comprises of supplementary analysis launched separately, suggested in the reports of the 1st phase. 

The guidelines for the implementation of Phase 1 are given in the Motiva publication ‘Prosessiteollisuuden energia-analyysi – Vaihe I (toteutusohje), Motiva B2/2000’ (a .pdf file that can be downloaded from the Motivan website).

In order to apply for any audit support project plan of the supplementary analysis of Phase 2, complying with the general guidelines (see Section 5.3.3) must always be prepared. Where appropriate the guidelines pertaining to industry energy analysis are applied to the reporting process. 

Furthermore, in performing any process industry energy analysis the MTI general guidelines applicable to energy audits must be adhered to. 

Definition of the energy analysis of the process industry, and other tasks

Due to the vast scope of the process industry energy analysis and furthermore, of the two-phased nature of their realisation, Section 5.13 of the MTI general guidelines for energy audits, lay down certain definitions and restrictions applicable to tasks that could be regarded as those falling within the scope of eligibility for energy audit support. 

MTI support to process industry energy analysis and its stages

The maximum supported labour cost limit for performing a process industry energy analysis has been set forth in the MTI general guidelines for energy audits. The maximum labour cost equal to the summarised cumulative labour cost of the factory audit performed in Phase 1, and the supplementary analysis of Phase 2; whereas the adherence to the said limit is a liability of the applicant. 

The share of the factory audit of Phase 1 may be up to 50% of the above stated maximum labour cost. However, the scope of Phase 1 should be sufficiently wide, because if Phase 1 is under budgeted, or if a part of the tasks remains unfulfilled, the result would not provide sufficiently comprehensive information related to operational goods or energy conservation potential of processes, nor on feasible follow-up measures. 

The maximum labour cost limit, related to the supplementary analysis of the process industry energy analysis, is defined on the case-by-case basis in line with the general guidelines of energy audit of the MTI. 

2 

Model Table of Contents

2.1 On Application of Model Table of Contents of Industry Energy Audits

The specific nature of industrial objects, as well as the number of buildings, production lines or equipment therein may lead to a situation where the system-specific grouping laid down in the model table of contents does not allow clear reporting. In these cases the structure of the table of contents may be changed to match the buildings or production lines and the items in the model table of contents (in-house equipment, in-house service systems, production processes) can be presented as lower-level headings. However, in the summary part of the report the presentation form set forth by the model table of contents must always be complied with. 

2.2 Numeric Values in Industry Reports

In practice the Motiva industry sector energy audits (particularly the industry energy analysis and the Process industry energy analysis) require a relatively wide measuring programme to be applied. In energy distribution reports and energy balance sheets the source and/or the accuracy of the information can be described by letters, e.g. M (= based on measurements), L (= based on calculations), T (= value reported by the factory), or A (= auditor’s estimate). For calculations-based numeric values the initial data are disclosed, whereas in the event of any estimated numeric value, a clear statement of grounds for the estimation shall be provided. The energy balance sheets of industry energy analysis and process industry energy analysis shall be based primarily on measurings and calculations. 

2.3. Interpretation of Model Table of Contents

In this model table of contents, which is used in industry energy audits, the headings and their subheadings, are presented in Arial font, the headings are in bold. The contents of chapters are set forth in the normal Times New Roman font. 

2.4 Model Table of Contents

TABLE OF CONTENTS

Tables of contents of industry energy audits and industry energy analysis, as well of process industry energy analysis shall be structured on the basis of this model table of contents in such a manner where every option for energy conservation of the auditing object’s systems and equipment are presented clearly and are supported by a statement of grounds. 

FOREWORD

The objective, the object, the providers of financial resources, the contact persons and the persons performing the Motiva energy audit 

1 SUMMARY OF ENERGY MANAGEMENT OF AUDITING OBJECT, ANDCONSERVATION MEASURES PROPOSED

1.1
Auditing object

A verbal description of the auditing object including, among other information, a brief overview of the production process and the key information pertained to. 

1.2
Energy Management and Conservation Potential

A verbal description of the consumption levels of the auditing object, any conservation options and the suggested measures to be taken are described. Sub-headings may apply to the basic distribution heat/electricity/water, or any other distribution providing a clearly discernible distribution of the energy consumption of the auditing object. 

· Table 1. Summary of Energy Consumption and Conservation Potential 

· Table 2. Summery of Energy Conservation Measures

2 BASIC INFORMATION OF OBJECT

2.1
Object

· Name

· Address

· By individual buildings

· Construction year(s)

· Year(s) of renovation and/or extension

· Construction types/ intended purpose

· Construction volumes

· Gross areas

· Time of using of buildings (hours/year) and usage rhythms

2.2
Line of Activities, Production Volumes and Staff

The line of activity of the auditing object (TOL 95 with the precision of three figures) and a verbal description of the operations: production, production volumes, staff, etc. The operation and principal processes of the production facility are presented as a graphic representation in the direction of their progression (raw materials -> processes -> completed products).

· raw materials for the production facility

· principal processes and their order

· key processes and process equipment from the energy consumption aspect

· schematic description of the functioning of the process

· products of the facility and their volumes

2.3
Access to Municipal Networks

A description of the delivery / production of heat, electric power and water at the auditing object

2.4
Operation, Servicing and Maintenance

A description of the object’s operational, servicing and maintenance organisation, monitor the consumption and maintenance contracts. The report must express a view regarding the adequacy of the current consumption monitoring level and present the principles and opportunities for improving the consumption monitoring at a general level. 

3 CONSUMPTION AND COST OF ENERGY AND WATER

The total cost, cost distribution, unit cost as well as the development of overall consumption and cost within the last years purpose the illustrating of the factors having a bearing on any changes of consumption it is recommended to. Also, it discusses any possible changes in the structure of the production process as well as changes in production volumes and the number of staff. 

3.1
Supply of Energy and Water

A more detailed verbal description of acquisition of various forms of energy and their production. 

3.2
Total Consumption and Cost and Unit Cost

A numeric and graphic representation, information related to a number of years, is available. At production buildings unit costs are calculated per production unit. The selection of a unit cost object (production unit) shall be pre-agreed with the customer. 

3.2.1
Heat

3.2.2
Electric power

3.2.3
Water

3.2.4
Other overall consumption and cost

3.3
Energy Distribution (IN AUDITS)

Energy distributions are represented numerically in a manner where systems/ equipment groups whose share of the total consumption exceeds 5% are itemised. Numeric values can be based either on measuring, or on calculated values. 

3.3
Energy Balance Sheet (IN ANALYSES)

Energy Balance Sheets include a graphic (Sankey diagram or similar) and numeric representation of the primary and secondary energy flows of the entire auditing object in such a manner where energy flows. The share of which the entire consumption of the energy form in question exceeds 5%, are itemised. Balance sheets are drawn by sub-processes, by process equipment or by production lines presented under Section 6. The following distribution shall be adhered to in representing the energy flows: 

· real property (in-house equipment and structures)

· factory service systems (itemised)

· production processes

· main processes (production lines)

· sub-processes (principal equipment of)

· principal process equipment

3.3.1
Heat

3.3.2
Electric power

· consumption

· output

3.3.3
Water

3.3.4
Other distributions/ balance sheets

4 BASIC MAPPING OF IN-HOUSE EQUIPMENT AND ENERGY CONSUMPTION

A description of the main components of the in-house system, recovery options, principles of operation, and functional state (sub-heading 4.x.1) using the ‘energy flow direction’ output/ transfer/ usage point as the order of approach. The criteria for calculating the energy consumption of any system (sub-heading 4.x.2) must represent at least an aggregate annual value. 

4.1
District and local heating systems

4.2
Water and sewerage networks

4.3
Electric power networks

4.4
Construction automation systems

4.5
Refrigeration equipment systems 

4.6
Other in-house systems

4.7
Buildings and structures

5 BASIC MAPPING OF FACTORY SERVICE SYSTEMS AND ENERGY CONSUMPTION

A description of the main components of the factory service system, recovery options, principles of operation, and functional state (sub-heading 5.x.1) using the ‘energy flow direction’ output/ transfer/ usage point as the order of approach. The criteria for calculating the energy consumption of any system (sub-heading 5.x.2) must reflect at least an aggregate annual value. 

5.1
Water heating systems

5.2
Steam heating systems

5.3
Hot oil systems

5.4
Gas distribution systems

5.5
Compressed air systems

5.6
Process ventilation systems 

5.7
Process cooling systems

5.8
Process electric power systems

5.9
Process water and sewerage systems

5.10
Other factory service systems

6 BASIC MAPPING OF PROCESS EQUIPMENT AND ENERGY CONSUMPTION

(ANALYSIS)

In an industry energy audit the process description may be limited to the information provided by subsection 2.2. In an industry energy analysis the production process must be described on the sub-process/ process equipment basis and an energy balance sheet must be prepared. In the case of demanding objects, balance sheets are presented on the sub-process/ process equipment basis. The basic mapping of every process or its equipment shall briefly state any flaws or malfunctions disclosed which may influence the energy consumption of the system. The report should not limit itself to merely stating the technical information, instead, the report must state whether or not energy conservation options are available with the process, system or piece of equipment inspected. Moreover, the alternatives for using renewable forms of energy are stated.
6.1
Sub-process/ process equipment A

6.1.1
Description of operation

6.1.2
Energy balance sheet

6.2..n
Sub-process/ process equipment B….n

7 ENERGY CONSERVATION AND FEASIBILITY OF SUGGESTED MEASURES

Descriptions of every suggested energy conservation measure and options for using renewable forms of energy are stated. Argumentation of any conservation and investment calculations are presented in tables. Moreover, calculations and argumentation applicable to such measures that are not suggested to be taken in the reports, may also be reflected in Section 7. Subsection 7.3 is applicable only to industry energy analysis. Any other observations and suggestions may be stated in subsection 7.3. 

7.1
In-house equipment and structures

7.2
Factory service systems

7.3
Process equipment (ANALYSIS)

7.4
Other observations and suggestions 

EXHIBITS

Any information having a substantial bearing on realisation of a Motiva energy audit or any results thereof, which  due to its volume, readability or informative value  is not reasonable to be presented in the text or tables, is provided in exhibits to the report. Reason should be applied to determining the number and informative value of exhibits. It is impractical to supply the following information as an exhibit to the report:

· complete planning documents (A1 or A0 size drawings)

· equipment lists if not compiled in the course of auditing

· measuring information in graphic form without titles and legends

The basic premise for submission of an exhibit is that the exhibit has been referred to in the textual part of the report, or the informative nature of the exhibit is crucial for the work due to another reason. 




