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INTRODUCTION

The definition of the auditing procedure associated with the energy conservation agreements of the district heating sector is intended to harmonise auditing activities, and to ensure the comprehensive nature of the audits. At the request of Suomen Kaukolämpö ry Electrowatt-Ekono Oy has prepared a skeleton audit report. The work was supervised by Matti Hellgrén, Juha Rautanen and Heikki Väisänen from Motiva Oy, and Matti Nuutila and Mirja Tiitinen from Sky

The report is divided into two sections. Section A deals with how to apply a model report to individual entities when MTI subsidy is sought for performing the audit. The subsidy applications are reviewed mainly at local TE centres, MTI has prepared separate guidelines for applying for such subsidy. 

Even if auditing is performed by the entity itself without any subsidy, it is nevertheless recommended to carry out the work in accordance with the skeleton presented in these guidelines. 

Section B represents the actual audit model in the form of an extended table of content of a model report. An audit is conducted in such a manner that the most reliable direct return figure on every energy conservation investment can be defined. Investments should be reviewed first and foremost from the point of view of energy conservation. 

The material parts of a district heating audit have been presented in chapters 4 – 6 of Section B. Chapter 7 “Customer-specific conservation options” does not require performance of an actual audit, and thus it does not constitute a mandatory section of a district heating sector audit. However, any customer-specific measures taken on the basis of an audit should nevertheless be discussed under a separate chapter. 

On the basis of the audit, and the relevant report the company will prepare its own energy conservation plan, where conservation measures are scheduled for the subsequent years. Annual reports on the realisation of the measures, and their conservation impact are prepared and submitted to Sky on an annual basis. 

The new Environment Protection Act has identified energy consumption efficiency as one of the key issues. Any business operator is required to use the best feasible air protection technology in its production; to be well aware of the environmental impact; as well as to ensure efficiency of energy consumption. In line with the new Environment Protection Act the district heating businesses too will have to apply for a new environmental permit. Along with applying for the new environmental permit the company must demonstrate the efficiency of its energy consumption. The district heating auditing procedure and the related conservation and monitoring measures described in this report provide adequate documentation of the efficiency of the use of energy required by the environmental agencies. 

SECTION A

APPLICATION OF MODEL TO AUDITING IN DISTRICT HEATING SECTOR

This report represents a detailed framework for audits performed in the district heating sector, and for the related reports. The guidelines aim to emphasise these objects of auditing, which – based on experience –result in the most significant economy in the district heating sector. 

If MTI’s subsidies are sought for performing the audit, the issues set forth under separate headings should be discussed with regard to the object of auditing. The company may, however, focus on different objects based on its needs and circumstances. E.g. at the initial stage the efficiency of heating plants could be defined at the annual level based on the information available, and the actual required efficiency measurements are taken when necessary. 

The report does not express any opinion on who is going to perform the actual auditing and reporting. Auditing may be carried out completely as an in-company project, or it could be outsourced as a consulting assignment; moreover, dividing the activities between own staff and external consultants is also possible. 

When a model table of contents is applied to an object of auditing the following issues should be taken into consideration: 

· The auditing process will deal with the entire district heating process, the auditing is primarily limited to the objects presented in chapters 4 – 6: production and distribution of heat. Consideration of issues set forth in Chapter 7 in the course of auditing is voluntary; however any customer-specific activities as well as own activities should be discussed in the energy conservation plan. 

· Chapter 4 ‘Conservation possibilities in production and supply of heat’ should also focus on optimisation of the district heat production and distribution. 

· The auditing should deal with these items according to that subsection of the table of contents, which pertains to the object in question. 

· The input data for the profitability audits should be stated in the report. 

· Data and results are summarised in tables, which are provided in Exhibits 1 and 2. The tables are similar to those prepared along with the annual report submitted to Sky, and thus the information is easily updated from the auditing report into the conservation plan and further into the annual report. 

The auditing can also include inspections, which are regarded important at the local level. For instance, such objects could be concentration of local heating networks into a main district heating network, or co-operation between possible other heat producers within the area. 

The cornerstone of the district heating audit is the fact that the entire district heating process of the company/ business entity is audited. Auditing can be performed in stages, for instance in cases where district heating business is conducted in a number of localities, or in completely separated functional networks. 

Furthermore, the conservation plan includes any conservation alternatives of the business’s own activities (other than those related to production, distribution and final consumption of heat): 

· energy consumption of own properties

· energy consumption of vehicles

· energy efficiency considerations in purchasing processes

· involvement of subcontractors in the conservation principles. 

It is recommended to perform auditing of the energy consumption of own properties in the form of a Motiva audit, for which separate guidelines have been laid down. Separate subsidies can be sought from Motiva for the performance of real property audits. 

SECTION B

MODEL: AUDITING REPORT ON DISTRICT HEAT PRODUCTION FACILITY

Author: Electrowatt-Ekono Oy

Report 60R02348-Q070-002
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1 FOREWORD

2 SUMMARY OF ENERGY MANAGEMENT OF DISTRICT HEATING OPERATIONS AND SUGGESTED ADJUSTMENT MEASURES

A summary of auditing results, including the survey of the parameters and energy conservation measures 

Suggestions related to energy conservation measures are presented in a table (Exhibit 1).

3 BASIC INFORMATION

3.1 Presentation of company / business entity

Goal:

To form a general understanding of the company / business entity

A concise overview.

3.2 District heating activity of company / business entity

Goal:

To form a general understanding of the extent of the district heating activities.

Location of heat production and purchasing units, as well as the district heat network is presented as a map in an Exhibit. 

A concise overview of the current technical facilities, including at least the following items in a manner revealing the structure and the operating method of every individual system: 

· Commissioned output and the peak output requirements

· Sale of district heat

· Number of customers

· Length of the network

· Temperature of district heating water

· Heat production capacity 

· Basic / peak / reserve capacity

· Fuels

· Expansion and pressure control systems

The summary of the company’s energy consumption system is prepared according to Exhibit 2. 

3.3 Organisation of company / business entity

Goal:

To form a general understanding of the organisation for whom the district heating operations are conducted.

A concise overview.

3.4 Energy consumption of company / business entity 

Goal:

To form a general understanding of the use of fuel.

The following information for several calendar years, preferably in a graphic form, is presented. 

· Fuel consumption

· Purchasing and use of electricity

· Tariffs / purchasing

3.5 Production and acquisition of heat

Goal:

To form a detailed picture of the current state of production and purchasing of heat. 

An itemised, but concise presentation of the technical data of the heat production units and other heat acquisition objects (purchases). 

This sub-section shall provide an overview of every individual heat production and acquisition unit, presented under a separate heading (e.g. 3.5.1 Heating plant 1; 3.5.2 Purchasing of heat from NN, etc.)

A concise presentation by individual objects, revealing at least the following information: 

· Year of completion of the unit

· Fuels

· Boilers

· capacity 

· type (steam, water)

· year of completion

· rated temperature and pressure

· principle of connection to the district heating / local heating network (direct, indirect)

· State of the unit (incl. any possible overhaul and the time thereof)

· Position in heat production

· Annual operating time

· Level of automation, as well as its state and usability 

· Level of setting up of electrical systems, their state and need / production of reserve power

3.6 District heating customers

Goal:

To form a general understanding of the district heating customers, and any possible known ‘problems’

A concise overview including at least the following items:

· Principles of connecting of customers into district heating or local heating networks

· Experience in the field of cooling of heat distribution equipment, and any pressure loss experienced by the customers. 

3.7 District heating / local heating networks

Goal:

To form a general understanding of the district heating and local heating networks, their use, and any possible known ‘problems’

This subsection shall include a review of every district heating and local heating networks under a separate heading (e.g. 3.7.1 Town centre network, 3.7.2 Local network 1 etc.).

A brief presentation on the object-by object basis including at least the following items:

· Structure of the network

· State of the network

· Operating temperatures of district heating water

· Additional water requirements

· Problematic pipeline sections

· Pumping / converter operations

· Intermediate pumping stations

· Heat transfer stations

· Customers’ energy readings

3.8 Parameters describing the entire operations of company / business entity

Goal:

To form an understanding of the efficiency of the district heating operations during previous years, as compared to the national results, and to see the changes between different years. 

Includes the following surveys:

· Comparison of the parameters describing the efficiency of the district heating operations against the statistical parameters published by Sky, analysing

· ‘total operating efficiency’ 

· Survey by individual local networks. 

The relevant parameters have been discussed in Exhibit 3. 

4 Conservation possibilities in production and supply of heat

Goal:

To form an understanding of economically feasible conservation objects and other reasonable suggested measures disclosed in the course of the audit, for every individual production and purchasing unit. 

This subsection of the report shall include a presentation of every heat production and purchasing unit, stating the conservation objects disclosed in the course of the audit, their calculated conservation potentials (MWh/a), investments (mk) and direct amortisation terms. Moreover, a comparison of parameters against the parameters published by Sky is prepared. Other suggested measures, including their motivation are presented. 

This subsection divides the heat production and purchasing units by types. In the implementation section these issues are handled according to the list applicable to the object in question. 

The audit shall consider the energy consuming objects of the heat production unit, as well as any other factors having an impact on the energy consumption, and the possible achievable conservation rate is estimated. The audit should focus on substantial conservation objects. 

An example of the table of contents related to the reporting of plant-specific conservation objects is presented below: 

	4.1 Heating plant 1

	4.1.1 Comparison of parameters

Parameters of the heating plant are calculated, and compared and analysed against the relevant national parameters published by Sky.

Parameters applicable to this subsection are discussed in Exhibit 3



	1.1.1 Profitability of conservation measures

Any conservation objects disclosed in the surveys of the audit are recorded in detail, their conservation potentials (MWh/a) are calculated as accurately as possible, investment requirements are defined for the above mentioned conservation measures (mk), and the direct amortisation terms are calculated. Investments represent total cost. The input data for the calculations are recorded. 
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4.2 KPA heating plant

Objects surveyed in the audit:

General

· Connection principles

· Methods of parallel operations between different boilers and heating plants

· District heating pumps, their dimensions and a comparison of the dimensions with the actual operating points

· Set rotating speeds of the pumps and fans

· Use of converters

· Melting equipment operating on electric power

· Control and adjustment of hydraulic systems

· Electrical heating of the process (burners, oil machinery, etc.)

· Insulation of pipelines and equipment

· Own energy consuming objects and their adjustment ranges

· Overflow and flow water

· Exhaust

· Property heat loss

· External and internal lighting and their control.

Solid fuel receiving and storing system, and KPA boiler

· Defrosting systems for the receiving station and conveyors, possible heating and adjustment ranges of heaters. 

· Operating and adjustment principles of fuel conveyors and screws

· Operating and adjustment principles of crushers / screens

· Use of converters for transporting and feeding of fuel

· Adjustment range of KPA boilers, and any options for expanding the adjustment range using the available adjustment systems

· Options for expanding the adjustment range of a KPA boiler by fuel selections

· Ash loss of boilers

· Pre-heating and adjustment of burner air

· Monitoring of air and flue gas fans

· Use of converters in adjusting air flows

· Adjustment and metering methods applied to water feeding and condensate pumps

· Adjusting of boiler temperature return water temperature by a converter

· Monitoring of adjustment and shut-off valve pressure losses (under different operating conditions)

· Monitoring of functioning of the existing flue gas purification equipment

· Heat recovery from flue gas

· Use of a reserve power equipment to even-out power peaks. 

Oil equipment (if present at the heating plant)

· Method of heating of the oil tank and its temperature level

· Pumping of oil and connection principles

· Heating of oil

· temperature level

· share of electric power in heating

· Filling of oil pipelines with light fuel oil during down-times. 

Heating of boilers during down-time

· Temperature levels and control of water flow

· Flow losses / flue channel dampers

Heating of property, hot and cold utility water and air-conditioning

· Burning air intake from outside the property

· control of intake and heating of air

· functioning during down-time

· Intake of burning to the boiler

· Heating of production rooms and adjustment range of the heating equipment

· Heating of other rooms and adjustment range of the heating equipment

· Ventilation and heat conservation

· Utilisation of heat raising to the upper parts of the property and possible other warm air

· Monitoring of pressure ratios

Efficiency and energy gauges for electric power and heat

· Measuring heat energy for own use

· produced energy for own use

· heating of the property

· Measuring electric power for own use

· total electric power consumption of the production process

· power consumption of large fans and pumps.

Measured parameters, if included in the audit

· Boiler efficiency measuring

· District heating pumps measuring

· Measuring of electric power at the fuel reception station

· Other agreed measuring

Can be combined into an integral section with the relevant reference (see Section 5).

4.3 POR and POK heating plants

Objects surveyed in the audit:

General

· Connection principles

· District heating pumps, their dimensioning and a comparison of the dimensioning with the actual operating points

· Set rotating speeds of the pumps and fans

· Electrical heating systems of the process (burners, oil equipment, etc.)

· Adjustment and shut-off valve pressure loss monitoring

· Insulation of pipelines and equipment

· Own energy consuming objects and their adjustment ranges

· Overflow and flow water

· Exhaust

· Property heat loss

· External and internal lighting and their control..

Oil delivery system

· Method of heating of the oil tank and its temperature level 

· Pumping of oil and connection principles

· Heating of oil

· temperature level

· share of electric power in heating

· Filling of oil pipelines with light fuel oil during down-times.

Boiler and its heating during down-time

· Flue gas losses

· Temperature levels and control of water flows

· Flow losses / flue channel dampers

· Use of converters in adjusting boiler air flows

· Adjusting of boiler return water temperature by a converter

· Utilisation of oxygen adjustment in boiler adjustment processes

Heating of property, hot and cold utility water and air-conditioning

· Burning air intake from outside the property

· control of intake and heating of air

· functioning during down-time

· Intake of burning to the boiler

· Heating of production rooms and adjustment range of the heating equipment

· Heating of other rooms and adjustment range of the heating equipment

· Ventilation and heat conservation

· Utilisation of heat raising to the upper parts of the property and possible other warm air

· Monitoring of pressure ratios

Efficiency and energy gauges for electric power and heat

· Measuringf heat energy for own use

· produced energy for own use

· heating of the property

· Measuring electric power for own use

· total electric power consumption of the production process

· power consumption of large fans and pumps.

Measured parameters, if included in the audit

· Boiler efficiency measuring

· District heating pumps measuring

· Other agreed measuring

Can be combined into an integral section with the relevant reference (see Section 5).

4.4 Natural gas heating plants

The auditing procedure set forth for POR and POK heating plants are applied (See subsection 4.3). 

Addition to the contents of the audit:

· Energy conservation through flue gas heat recovery.

4.5 Purchasing of heat

The existing heat purchasing objects are recorded in the audit to the extent that the company / business entity being audited is responsible for their use and operating expenses. The auditing procedure applicable to the relevant heating plant type can be used in the audit. 

The audit may also include any surveys of the intended heat purchasing activities from the point of view of energy conservation or emission reduction. A wide profitability survey, leading to possible purchasing decisions, is not included in the auditing procedure. 

In such a case the audit includes, among others, the following surveys, on the basis of which an understanding of the feasibility of heat purchases as an energy conservation investment is being formed. 

· Impact on the pumping energy consumption

· Impact on the temperature losses of a district heating network

· Economy achieved in the form of conserved energy in fuel consumption, when heat production is outsourced from own heating plants, where the output-input ration is significantly below 100% (against purchased heat amount which is often delivered to a district heating network almost without losses)

· Investments.

4.6 Other heat production methods

There are also other types of heat production facilities, e.g. electrical boiler and thermal pump stations. 

The auditing procedure applicable to heating plants is used in case of these facilities, taking into consideration the specific features of the object. 

1.2 Efficiency of use of district heating system (optimisation of production systems)

Goal:

To monitor the operations of the entire district heating system, and particularly the production facilities using different fuel, from the point of view of optimal heat production structure and heat distribution. 

a) The range of issues being monitored always, are:

· The current production structure, its use in different load situations, as well as optimisation of any factors limiting the use of the boiler plants (e.g. district heating pumping systems)

· Optimal running conditions of boiler plants

· From the heat acquisition point of view

· From the pumping cost point of view

· Development of the district heating pumping systems (e.g. intermediate pumping stations)

· Adequacy of reserve and peak efficiency.

b) The range of issues, monitored particularly in those cases where the principal load-bearing facility is a KPA heating plant:

· Optimisation of the principal load-bearing facilities using solid fuel, as well as the oil and gas operated peak and reserve heating plants, and any possibilities of influencing thereof.

· The current production capacity of the principal load-bearing facility against the peak efficiency and the permanence of the heat requirements

· The use of the facility /facilities in different load situations, adjustability and minimal loads (efficiency factor of partial loads)

· Extra capacity requirements (summer / winter conditions)

· Utilisation of heat accumulator in optimisation of heat production

· Decrease of running of peak boilers by KPA production

· Other usability benefits at the system level, like optimisation of heat production during low heat consumption periods (intermittent running of facilities, covering of weekend heat consumption needs with a heat accumulator). 

5 EFFICIENCY FACTOR MEASURING 

Goal:

To form an understanding of the state of the actual principal load-bearing boilers and the most intensively operated high-power pumps and fans, and the suitability of their parameters, and of any energy conservation possibilities derived therefrom. 

It is recommended to accumulate the measuring data contained in the audit under this section. Often measuring  is conducted by people different than those performing the audit, and thus combination of the text in this way is easier. 

The key results are presented here. Graphic displays (e.g. a Sankey diagram), etc. are gathered into Exhibits to the auditing report.

5.1 Measuring method and description of measuring processes

5.1.1 Method 1

A brief description of the measuring system, e.g. measuring the efficiency factor of the boilers.

5.1.2 Method 2

A brief description of the measuring system, e.g. measuring data related to district heating pumps.

5.2 Measuring results

Depending on the scope of the assignment, and the available information the loss flows are presented, to the extent possible, as a Sankey diagram, related either to the entire system, or separately by every individual heating plant. 

5.2.1 Heating plant 1

The following issues are discussed:

· Results

· Alternatives for improving the annual operating efficiency

· Adjustment potential and estimate of productiveness.

5.2.2 Heating plant 2

The following issues are discussed:

· Results

· Alternatives for improving the annual operating efficiency

· Adjustment potential and estimate of productiveness.

6 CONSERVATION POSSIBILITIES IN DISTRICT HEATING NETWORKS

Goal:

To form an understanding of the efficiency of pumping of district heating water, and of any energy conservation alternatives, as well as any other possible measures allowing to intensify the operations of a district heating network. 

6.1 Pumping of district heating water

Where possible the survey should be based on the actual running conditions of the district heating network, for instance during the maximum low temperatures of the previous year. It is recommended to use, a so-called pressure ratio calculation software to perform the survey. 

The audit should survey the energy conservation or any other benefit achievable in the pumping process using the following methods: 

· The static pressure of the district heating network: the level of pressure, adjustment of the pressure level, utilisation of converter in adjusting the pressure control pumps

· Minimisation of the district heating pumps’ lifting height by using converters

· Parallel running of heat production units in various operating conditions from the point of view of district heating water pumping 

· Selection of the pressure difference on the basis of load and parallel running conditions. 

· Any conservation achieved by expanding narrow pipeline sections

· Any conservation achieved by constructing the so-called circular pipelines

· Any conservation achieved by constructing intermediate pumping stations

· Any conservation achieved by improving the average cooling of the district heating water (e.g. by improving the cooling processes of any theoretically possible district heating customers, problematic from the cooling point of view)

· Utilisation of the network as a ‘heat accumulator’ due to load peaks. 

6.2 Heat losses of district heating network

Includes descriptions of any conservation alternatives as compared to the current situation, and calculations of the cost-efficiency of the measures identified. The objects surveyed in the audit are: 

· Pipeline structures

· State of insulation

· Insulation of wells

· Water flow

· Adjustment of output temperature according to the ambient temperature

· Output temperature

· Return temperature

6.3 Reduction of additional water consumption

Includes a description of the current situation, the possible conservation areas, and their cost-efficiency.

· Annual additional water consumption

· Annual localisation. 

6.4 Reconstruction of current network

Includes a brief description of any need and possibilities for reconstructing the existing network, and the ways of performance thereof. The cost-efficiency of the measures is calculated. 

The following objects, unless they have been discussed earlier under subsections 6.1 … 6.3, are discussed here:

· Reconstruction of narrow pipeline sections

· replacement of pipes with larger ones

· construction of circular pipelines

· Old pipeline sections

· Leaking pipeline sections

· Pipeline sections with damaged insulation

7 CUSTOMER-SPECIFIC CONSERVATION OPTIONS

District heating customers are properties for whom a separate auditing procedure has been developed. 

However, a district heating audit may include such general information, related to district heating customers: 

· Conservation achieved through energy and equipment audits

· Conservation achieved through monitoring of the cooling process

· Maintenance of energy gauges

· Training and advisory activities

· Developing of district heating pricing to promote conservation measures.

Goal:

To form an understanding of the current monitoring procedures applied to the equipment located in customer properties, and any co-operation with the customers. The intent is to define any procedure suggestions aimed – on one hand – at conserving of energy by the customers, and – on the other hand – at intensification of own district heating / local heating system, which may also involve energy conservation. However, concrete calculation of energy conservation achieved by such methods, is not possible. 

7.1 Conservation achieved through energy and equipment audits

Monitoring is performed at the general level based on the company’s / business entity’s own experience. 

This subsection includes a brief description of the current situation with regards to the following practices, and an estimation of their development options. This section contains an assessment of the energy conservation measures’ investment requirements and their cost-efficiency.

· Inspection of equipment plans of new customers

· Monitoring of dimensioning of adjustment equipment

· Equipment surveys

· Method and promptness of responding to abnormalities. 

7.2 Conservation achieved through monitoring of cooling

This subsection provides a ‘cross-section’ of the clientele. It includes a general description of the current situation with regards to the following practices, and an estimation of any development options. The subsection contains an assessment of the energy conservation measures’ investment requirements and their cost-efficiency.

· Monitoring of functioning of district heating equipment of customers

· Clientele data base

· Method and promptness of responding to abnormalities.

7.3 Maintenance of energy gauges

This subsection includes a brief general level description of the current situation with regards to the following objects and practices, and an estimation of their development options. This section contains an assessment of the energy conservation measures’ investment requirements and their cost-efficiency.

· Currently used energy gauges and their state

· Monitoring of functioning of the gauges

· Monitoring  of gauges’ readings

· Steps taken with regards to faulty gauges

· Assessment of the need for replacement of energy gauges

· Method and promptness of responding to abnormalities.

7.4 Training and advisory activities

7.4.1 Energy consumption monitoring reports

This part contains a brief description of the company’s practices with regards to monitoring reports. Any possibilities for improving of reporting of the following items is analysed: 

· Monitoring density

· Information contained in a report

· Measures adopted on the basis of a report, and their promptness. 

7.4.2 Use related training

This part contains a brief description of any use related training offered by the company. Any possible flaws are identified and possibilities for developing of training activities related to the following issues are assessed: 

· Offering of training / instructions

· if requested by the customer

· always for a new customer 

· in the case of a change in ownership of a property 

· in campaigns

· Contents of training

· Focus of training

7.4.3 Energy conservation related training

This part contains a brief description of any energy conservation related training offered by the company. It assesses any benefits achieved through current practices, any general level flaws are identified and any development possibilities related to the following issues are assessed:

· Offering training

· Contents of training

· Training events

· Focus of training

· Campaigns

· Assessment of results. 

7.4.4 Consumption control

This part contains a description of the company’s consumption control principles, if any, as well as any future prospects. It also provides an assessment of the possibilities available for controlling of consumption.  

7.5 Developing of district heating pricing to promote conservation measures

The current tariff is taken as the basis for the survey.

A concise general level survey of factors, changing of which would result in introducing heat conservation promoting tariffs. 

8 OTHER CONSERVATION ALTERNATIVES

Any possible other operating fields of the company / business entity, which are not discussed in the earlier sections of the auditing report, are discussed in Sections 8, 9 etc. according to the principles listed above. 

9 EXHIBITS

EXHIBIT 1 
Energy conservation measures identified in district heating audit and analysis

EXHIBIT 2
District heat audit / analysis, energy consumption summary

EXHIBIT 3
Parameter review

EXHIBIT 1

ENERGY CONSERVATION MEASURES IDENTIFIED IN DISTRICT HEATING AUDIT AND ANALYSIS

 (Excel spreadsheet)

EXHIBIT 2

DISTRICT HEAT AUDIT / ANALYSIS

ENERGY CONSUMPTION SUMMARY

 (Excel- spreadsheet)

EXHIBIT 3

PARAMETER REVIEW

1 General

This Exhibit shows some of the parameters descriptive of the company’s activities, which can be calculated based on the information of the facility being surveyed. 

Suomen Kaukolämpö ry (Sky) is publishing a report entitled “Kaukolämmön käyttötaloudelliset tunnusluvut” (Economic parameters of district heat production). The publication contains national averages of certain parameters, calculated on the basis of the information accumulated from member facilities, against which the company’s parameters can be compared. 

These parameters, the benchmark data for which  is available in the Sky publications, have been marked with an asterisk (*). Those parameters for which there  is no benchmark data available, are intended primarily for the district heating company’s own monitoring purposes. 

Obviously all parameters cannot be calculated, because there is no required information available at the facility. The parameters are selected on a case-by-case basis depending on the availability of the information. 

The comparison of the parameters can be presented, e.g. in a form of a table. 

	
	Year 1997
	Year 1998
	Year 1999
	Year 2000

	
	Company
	Sky
	Company
	Sky
	Company
	Sky
	Company
	Sky

	Parameter 2.1
	
	
	
	
	
	
	
	

	Parameter 2.2
	
	
	
	
	
	
	
	

	etc
	
	
	
	
	
	
	
	


2 Company’s / business entity’s parameters

	2.1
	
	Sale of heat
	
	GWh

	
	
	Fuel used + purchasing of heat
	
	GWh


	2.2
	
	Electric power consumption 
	
	MWh

	
	
	Fuel used + purchasing of heat
	
	GWh


	2.3
	
	Heat consumption of the property
	
	kWh

	
	
	Capacity of the buildings of the property
	
	m3


	2.4
	
	Total heat production
	
	GWh

	
	
	Net heat production
	
	GWh


Electric power consumption: the entire electric power consumption of the company / business entity is stated here. 

Heat consumption of the property: total consumption of heat produced for non-operational purposes of the company/ business entity.  

Capacity of the buildings of the property: The total capacity of the non-productive buildings of the company / business entity, heated by district heating. 

Total heat production: Heat produced by combined electric power and heat production operations. 

Net heat production: Net production, exclusive of any purchases, losses and own consumption = heat delivered to the network. 

3 Heating plant related parameters

	*
	3.1
	Net heat production
	
	GWh

	
	
	Fuel used
	
	GWh


	*
	3.2
	Heat produced for own consumption
	
	kWh

	
	
	Net heat production
	
	MWh


	*
	3.3
	Electric power for own consumption
	
	kWh

	
	
	Net heat production
	
	MWh


	*
	3.4
	Electric power for the boiler house
	
	kWh

	
	
	Net heat production
	
	MWh


Net heat production: Net production, exclusive of any purchases, losses and own consumption = heat delivered to the network. 

Heat produced for own consumption: represents the total electric power consumption of the heating plant, except the power consumed by the intermediate pumping station possible installed in the heating plant. 

Electric power for the boiler house: represents the total power consumption of the boiler house used for other than pumping of district heating water. 

4 District heating network parameters

	
	4.1
	Total power consumption of heat transfer pumps
	
	kWh

	
	
	Acquisition of heat + purchasing of heat
	
	MWh


	
	4.2
	Sale of heat
	
	GWh

	
	
	Acquisition of heat + purchasing of heat
	
	GWh


	*
	4.3
	Annual consumption of additional water
	
	m3

	
	
	Total water capacity of the network
	
	m3
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