Combined Heat and Power Product Sheet


Combined Heat and Power – 

Green Public Procurement Product Sheet 

This Product Sheet provides a summary of the GPP criteria developed for the Combined Heat and Power (CHP) product group. The Background Report provides full details on the reasons for selecting these criteria and references for further information.

The format for the purchasing recommendations comes in the form of two sets of criteria:

· The core criteria are those suitable for use by any contracting authority across the Member States and address the key environmental impacts. They are designed to be used with minimum additional verification effort or cost increases.

· The comprehensive criteria are for those who wish to purchase the best products available on the market. These may require additional verification effort or a slight increase in cost compared to other products with the same functionality.

1. Definition and Scope

For the purposes of this Green Public Procurement specification CHP is defined as plant that is used for the simultaneous production of electricity and heat, both of which are utilised. 

The scope of this specification is for CHP plant that is considered and defined by the Cogeneration Directive as follows:

· Cogeneration Unit shall mean a unit that can operate on cogeneration mode

· Micro cogeneration unit shall mean a cogeneration unit with a maximum capacity below 50 kWe
· Small Scale Cogeneration shall mean cogeneration units with an installed capacity below 1 MWe
The full range of CHP scales are included because of the likely GPP purchase of CHP plant by government organisations for the types of application listed in the background report. As well as the public sector buildings, such as schools and hospitals, CHP may also be purchased for smaller buildings, such as individual community housing or for district heating schemes at a range of scales.

It is important when deciding whether to choose CHP or not that the economically justifiable heat demands is taken into consideration as well as the electricity demand. The contracting authority should consider if there is sufficient heat demand to warrant CHP and also analyse the advantages and disadvantages of other options e.g. grid electricity before choosing CHP.

The electricity and heat outputs can also be used for cooling, however the cooling itself is not a direct output from the CHP plant, and is therefore not included or considered further in this GPP criteria. For example the heat generated from the CHP plant can be used to drive an absorption cooling unit or an air conditioning unit, however the effectiveness of the cooling will be a factor of the actual cooling unit and not the CHP plant. GPP criteria have been developed for air conditioning as part of a separate product group.

2. Key Environmental Impacts

The usual, main environmental benefit of CHP is in reduced (fossil) fuel use compared to the conventional situation of separate electricity and heat generation, although it is not possible to avoid GHG emissions. The use of renewable fuels is from the environmental point of view much more beneficial. Other impacts can include local air quality issues, depending on the fuel type.

· Therefore the core criteria focus on energy efficiency and the associated primary energy savings.

· The comprehensive criteria, including award criteria, include further aspects extending to the use of renewable fuel stocks and promoting the development of PES beyond the minimum requirements.

	Key Environmental Impacts
	
	GPP Approach

	· Extraction of fossil fuels

· Increased fossil fuel consumption in separate energy and heat production 

· Emission of carbon dioxide from the generation of energy and heat 

· Pollution of air from other emissions to air e.g. CO, NOx, SOx

	
	· Promote CHP, to reduce fossil fuel consumption when compared with the separate production of energy and heat

· Use of high efficient CHP to contribute towards reductions in carbon dioxide emissions

· Promote the use of renewable energy sources in CHP to reduce environmental impacts further

· Encourage the use of high efficient CHP beyond the legislative requirements 




3. GPP Criteria for Combined Heat and Power 

3.1. Core GPP Criteria for Combined Heat and Power

	TECHNICAL SPECIFICATIONS



	1. To ensure that there is an economically justifiable demand for the heat produced and that all electricity produced by the CHP plant is high efficient cogeneration (as defined by the Cogeneration Directive 2004/8/EC) the contracting authority shall ensure that the plant has an overall efficiency of 75 % or 80 % depending on the type of CHP plant, where Annex II of the Cogeneration Directive has been used, or alternative criteria that Member States have agreed under Article 12 (2) of the Cogeneration Directive. 
 
Verification: The supplier shall provide proof that the plant meets the required criteria for high efficiency CHP.



	2. The CHP plant shall meet the requirements of high efficiency CHP as defined in the Cogeneration Directive (2004/8/EC) and outlined as follows:

· CHP units with an installed capacity of below 1MWe must demonstrate positive energy savings compared to the separate production of heat and electricity using harmonised reference values

· CHP units with an installed capacity of above 1MWe must demonstrate primary energy savings of at least 10 % compared to the separate production of heat and electricity using harmonised reference values

Verification: Primary energy savings shall be demonstrated using the methodology outlined in Annex II and III of the Cogeneration Directive, or by alternative calculations that Member States have agreed under Article 12(2) of the Cogeneration Directive. The supplier shall provide written confirmation that this criteria will be met and under which specific operating conditions.




3.2. Comprehensive GPP Criteria for Combined Heat and Power

	TECHNICAL SPECIFICATIONS



	1. To ensure that there is an economically justifiable demand for the heat produced and that all electricity produced by the CHP plant is high efficient cogeneration (as defined by the Cogeneration Directive 2004/8/EC) the contracting authority shall ensure that the plant has an overall efficiency of 75 % or 80 % depending on the type of CHP plant, where Annex II of the Cogeneration Directive has been used, or alternative criteria that Member States have agreed under Article 12 (2) of the Cogeneration Directive. 
 
Verification: The supplier shall provide proof that the plant meets the required criteria for high efficiency CHP.



	2. The CHP plant shall meet the requirements of high efficiency CHP as defined in the Cogeneration Directive (2004/8/EC) and outlined as follows:

· CHP units with an installed capacity of below 1MWe must demonstrate positive energy savings compared to the separate production of heat and electricity using harmonised reference values

· CHP units with an installed capacity of above 1MWe must demonstrate primary energy savings of at least 10 % compared to the separate production of heat and electricity using harmonised reference values

Verification: Primary energy savings shall be demonstrated using the methodology outlined in Annex II and III of the Cogeneration Directive, or by alternative calculations that Member States have agreed under Article 12(2) of the Cogeneration Directive. The supplier shall provide written confirmation that this criteria will be met and under which specific operating conditions.



	3. The plant will be able to use renewable fuel sources, such as biogas from sewage treatment or anaerobic digestion plant, liquid biofuel (e.g. biodiesel from waste oil, bioethanol from crops) and solid material (e.g. woodchip) for solid biofuel CHP. 

Verification: The supplier shall provide written confirmation of the types of fuels the CHP plant can use and to what extent, e.g. percentage mix.


	AWARD CRITERIA



	1. Additional points shall be awarded in proportion to the extent that the CHP plant exceeds the primary energy saving criteria outlined above.

Verification: Declarations shall be provided as written proof by the supplier to the contracting authority.  


	2. Additional points shall be awarded in proportion to the extent that renewable fuel sources, such as those indicated in Community Decision 2007/74/EC, are used by the CHP plant. (The supplier shall indicate where the plant should be used with renewable fuel types and the contracting authority should consider whether this is a viable option for their circumstances).

Verification: Declarations shall be provided as written proof by the supplier to the contracting authority.  

	3. Additional points shall be awarded for CHP plant that meet the criteria of a relevant Type I ecolabel, where available.  For example where the ecolabel criteria are relevant to the size of the CHP plant required and fuel type proposed.  
Verification: Products holding a relevant Type 1 Ecolabel or that demonstrate compliance with relevant Type 1 Ecolabel criteria will be deemed to comply. Other appropriate means of proof will also be accepted.

	4. Additional points shall be awarded in proportion to the extent that the CHP plant exceeds the relevant minimum requirements in relation to air emissions from exhaust gases.

Verification: The supplier shall provide a technical dossier of the manufacturer or a test report from a recognized body to demonstrate compliance with this award criterion.




3.3. Explanatory Notes

1. The contracting authority shall have regard to local circumstances (building types and sizes, heating and energy demand, potential fuel sources etc) and undertake a market survey to determine the best available technology for to meet their identified need. The CHP plant should as a minimum meet the requirements of the Cogeneration Directive in terms of efficiency and primary energy savings and have been selected to meet most, if not all, of the site's heat and electricity demands. It is important when deciding whether to choose CHP or not that the economically justifiable heat demands is taken into consideration as well as the electricity demand. The contracting authority should consider if there is sufficient heat demand to warrant CHP and also analyse the advantages and disadvantages of other options e.g. grid electricity before choosing CHP.

2. The contracting authority needs to ensure that where PES meet the core criteria, that they are satisfied the operating conditions for the CHP plant will match those used by the supplier when calculating the PES. It is therefore important to ensure the supplier provides full details of the operating conditions and the amount of electricity produced by high efficient CHP used for the PES calculation. As such the PES calculation should use the draft implementation guidelines until the finalised guidelines have been finalised and agreed.

3. To maximise the benefits of CHP plant the contracting authority should ensure that appropriate energy efficiency increasing measures are implemented, for example thermal insulation.

4. Award criteria: Contracting authorities will have to indicate in the contract notice and tender documents how many additional points will be awarded for each award criterion. Environmental award criteria should, altogether, account for at least 10 to 15 % of the total points available.
5. The contracting authority shall ensure that the CHP plant meets the requirements of any European and National Legislation with respect to air emissions. European Legislation that may be directly relevant depending on the size and types of CHP plant purchased include the IPPC Directive, Large Combustion Plant Directive and the Waste Incineration Directive, however other legislation or Directive may also be applicable depending on the specific circumstances and location.

6. The contracting authority should ensure the noise impacts of the CHP plant are taken into account where applicable and that any local standards are met.

4. Cost Considerations 

The initial investment in CHP can be significant and payback can take a number of years. Therefore in order to maximise cost savings resulting from the increased efficiency gained through the use of both electricity and heat generated the feasibility of the plant needs to be fully assessed. In order to compare the cost of CHP in relation to other technology options it is important that the full life cycle costs of CHP and the alternative options are considered. This will include not only the investment costs, but also the operational, maintenance and de-commissioning/disposal costs. 

The economic viability of a CHP plant will depend on the demand for heat and electricity. These two factors must be accurately assessed when looking into the feasibility of a CHP scheme to ensure the sizing of the plant is correct and thus ensure long-term viability. Where plant is sized incorrectly, for example where not all of the heat is utilised, the economic viability of the CHP scheme will be negatively affected.

The main running costs for CHP is the fuel input, therefore the longer term cost benefits of the plant will be greatly influenced by the cost of fuel, for example gas, which is still the predominant fuel type used in CHP. This is important when setting up a fuel supply contract and future increases need to be carefully considered to ensure the CHP plant will remain economically viable in the longer term.

Maintenance costs may also be an important cost consideration and will depend on the size and type of plant. It is important these are considered as the CHP plant will need to be maintained in accordance with the supplier instructions to ensure effective performance is maintained. If the plant does not operate at its optimum then the other benefits will be affected, for example primary energy savings. 

To maximise savings the CHP plant need to run for as many hours as possible in a day, therefore sizing is important. If the plant is idle this will reduce the potential savings. Effective maintenance will also ensure any downtime in minimised.

In order to give some examples, there are a number of plant in the UK that have demonstrated significant costs savings. These are across a range of scales and used in a variety of different buildings. 

Table 1: Summary of CHP plant and cost savings

	Name
	Application / Use
	Date Installed
	Engine Size
	Savings per year

	Payback Period / years

	York University
	Campus buildings
	1995
	1030 kWe engine
	€187,500 
	4 

	London Borough of Enfield
	Southbury Leisure Centre
	2002
	80 kWe micro turbine
	€15,000

(projected)
	6 (projected)

	Freeman Hospital, Newcastle
	Acute services hospital
	1997
	2 x 1.35 MWe spark ignition engines
	€337,500
	N/A

	Southampton City Council
	Various large public and commercial buildings – community heading
	1998
	5.7 MWe engine
	€312,500

11,000 tonnes of CO2 
	N/A


5. Relevant EU  legislation and information sources

5.1. EU legislation

· Directive 2004/8/EC on the promotion of cogeneration based on useful heat demand in the internal energy market and amending Directive 92/42/EEC

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:052:0050:0060:EN:PDF
· Decision 2007/74/EC of 21 December 2006, establishing harmonised efficiency reference values for separate production of electricity and heat in application of Directive 2004/8/EC of the European Parliament and of the Council
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:032:0183:0188:EN:PDF
· Commission Decision of 19 November 2008 establishing detailed guidelines for the implementation and application of Annex II to Directive 2004/8/EC


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:338:0055:0061:EN:PDF
· The Energy Performance of Buildings Directive (EPBD) 2002/91/EC of the European Parliament and of the Council on the energy performance of buildings, adopted on 16th December 2002

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:001:0065:0071:EN:PDF
· Directive 2003/54/EC concerning common rules for the internal market in electricity and repealing Directive 96/92/EC

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:176:0037:0055:EN:PDF
· Directive 2001/77/EC on the promotion of electricity produced from renewable energy sources in the internal electricity market

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:283:0033:0040:EN:PDF
· Council Directive 93/68/EEC of 22 July 1993 amending Directives 87/404/EEC (simple pressure vessels), 88/378/EEC (safety of toys), 89/106/EEC (construction products), 89/336/EEC (electromagnetic compatibility), 89/392/EEC (machinery), 89/686/EEC (personal protective equipment), 90/384/EEC (non-automatic weighing instruments), 90/385/EEC (active implantable medicinal devices), 90/396/EEC (appliances burning gaseous fuels), 91/263/EEC (telecommunications terminal equipment), 92/42/EEC (new hot-water boilers fired with liquid or gaseous fuels) and 73/23/EEC (electrical equipment designed for use within certain voltage limits)

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31993L0068:EN:HTML
· Council Directive 89/106/EEC of 21 December 1988 on the approximation of laws, regulations and administrative provisions of the Member States relating to construction products

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31989L0106:EN:HTML
· Council Directive 92/42/EEC of 21 May 1992 on efficiency requirements for new hot-water boilers fired with liquid or gaseous fuels

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31992L0042:EN:HTML
· Directive 2008/1/EC concerning integrated pollution prevention and control (Codified version)

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:024:0008:0029:EN:PDF
· DIRECTIVE 2000/76/EC on the incineration of waste

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:332:0091:0111:EN:PDF
· DIRECTIVE 2001/80/EC on the limitation of emissions of certain pollutants into the air from large combustion plants

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:309:0001:0021:EN:PDF
· Resolution on the communication from the Commission to the Council, the European Parliament, the Economic and Social Committee and the Committee of the Regions on a Community strategy to promote combined heat and power (CHP) and to dismantle barriers to its development (COM(97)0514 - C4-0596/97)

http://www.europarl.europa.eu/pv2/pv2?PRG=CALDOC&TPV=DEF&FILE=980515&SDOCTA=7&TXTLST=1&POS=1&LASTCHAP=7&Type_Doc=FIRST&LANGUE=EN
· Communication from the Commission to the European Council and the European Parliament – An Energy Policy For Europe (COM(2007)1)

http://ec.europa.eu/energy/energy_policy/doc/01_energy_policy_for_europe_en.pdf
5.2. Ecolabels and other criteria sources
· Blue Angel – Small-Scale Gas-Fired Cogeneration Modules RAL-UZ 108

http://www.blauer-engel.de/englisch/vergabe/download_uz_e/e-UZ-108.pdf 

· Blue Angel – Small-Scale Liquid-Fired Cogeneration Modules RAL-UZ 109

http://www.blauer-engel.de/englisch/vergabe/download_uz_e/e-UZ-108.pdf
· UK CHPQA Scheme

http://www.chpqa.com/
� � HYPERLINK "http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:032:0183:0188:EN:PDF" ��http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:032:0183:0188:EN:PDF�


� � HYPERLINK "http://www.lboro.ac.uk/service/estates/pages/downloads/GPG388.pdf" ��http://www.lboro.ac.uk/service/estates/pages/downloads/GPG388.pdf�


� Savings have been converted from Pounds Sterling to Euros using an exchange rate of € 1.25 to £1
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