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How to draft a quality specification 
Including the physical parameters  
of a Combined Heat and Power (CHP) plant



Drafting a quality  
specification in 60 seconds
A well-developed, comprehensive specification that matches a 
CHP installation to the power and heat requirements of a project 
is essential for the project to meet financial and emissions 
targets. A good specification should develop throughout the 
design process, becoming more detailed  
in-step with the building design.

CHP units must be appropriately sized. Gas engines operate most efficiently  
at full capacity, so specification should be sized on the base electrical and thermal load. 
Use of thermal stores, heat trim, or using heat for cooling (tri-generation) is possible 
where electricity generation is paramount.

Modern CHP systems come equipped with a variety of measures to reduce any potential 
airborne pollutants at source. However, mitigating measures where not already pre-
engineered as part of the unit, such as catalytic converters, may be  
required – with implications for costs, space and operational logistics.

Noise and vibration issues are all sorted when it comes to CHP. In the unusual case that loud 
noise occurs, it can be controlled by acoustic enclosures and acoustic treatment of the engine.

Maintenance arrangements must be considered from the start. Other heating appliances must 
be able to meet the full heating load while the CHP is offline for maintenance. The location of 
the CHP must give sufficient access for maintenance, including removal of the engine block.

A well specified 
CHP system will 
operate continuously 
(discounting 
maintenance time) 
and give the expected 
return on investment.
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A successful CHP specification will accurately define the 
physical and operational parameters of the unit and its ancillary 
equipment. It must be based on a detailed analysis of energy 
data, gas and electricity supply, plant location, the impact  
of the unit on the building and the local environment,  
and the ongoing maintenance arrangements for the system.

How to draft a quality specification

As gas-fired CHP engines are most 
efficient when running at full capacity, it is 
good practice to size units on the smallest 
electrical or heat demand. 

The CHP unit should always be  
the lead boiler, running at full load  
even when supplementary boilers  
are firing. Therefore, sequencing  
and control of boilers and CHP  
may need to be specified.

It is possible to reject excess heat 
at periods when heat and electricity 
demand are not matched, and rejection 
of up to approximately 25% of heat is 
usually permitted. However, that level of 
rejection may impact the financial and 
environmental benefits of the CHP unit 
and is not the advised approach for best 

practice installations. (Rejecting  
heat will also use electricity.) 

An alternative solution is to use buffer 
vessels or thermal stores which can 
eliminate some of the mismatch in 
demands by storing heat at times of peak 
electricity demand and releasing it at 
peak heat demand. However, remember 
that this is a thermal “battery” and it 
will need to be utilized and filled at 
appropriate times.

By lowering emission rates for the 
building, gas-fired CHP will assist with 
building regulations compliance, but it 
is important to realize that sizing carried 
out purely for sustainability at feasibility 
stages may not be accurate for the final 
specification at detailed design stages.

1. Sizing
Accurate sizing is fundamental to successful  
specification of a cogeneration project. Sizing  
calculations should be based on daily heating and electrical 
loads and take account of the usage patterns of the building, 
which will differ with tenure (hotels have a different pattern 
of heat demand to residential buildings, for example). 

Details of the gas supply should be 
obtained from the district gas provider. 
The supply pressure required will depend 
on the plant: gas engines may require 
a greater pressure than the existing site 
supply pressure.

Gas pressure boosters can be used to 
raise the pressure, but will have an 
impact on cost and energy consumption. 
It is always more cost effective to have 
the gas supplied at as high a pressure as 
possible. The gas pressure to the engine 
may also be affected by appliances on 
the pipeline before the CHP unit.

3. Gas supply

The pattern of electricity supply can also 
affect sizing. Where there is one building 
occupier, the CHP unit can be sized to 
provide all the generated power to the site.

Where the CHP unit is intended to export 
surplus electricity to the grid, it is vital 
to ensure that grid connection will be 
possible and that electricity output will be 
synchronous with the grid.

2. Electricity supply
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Just like a motor vehicle which has 
constantly moving parts, gas-fired CHP 
engines need regular maintenance: a typical 
engine running continuously will require the 
equivalent of five to six maintenance calls 
a year. These must be properly costed and 
included in the specification.

The maintenance requirements  
of the CHP unit also has implications 
for the specification and sizing of other 
heat generating appliances in the 
development. They must have sufficient 
capacity to provide all the electricity, 
space and water heating required while 
the CHP maintenance is offline and being 
maintained. These costs can often be 
wrapped up in funded options which allow 
all maintenance and ongoing service costs 
to be covered for the lifetime of the CHP 
system for a fixed monthly fee. 

Exhaust gases must be flued away from 
the building, but must not result in 
harmful levels of NOx pollutants in the 
surrounding area. Analysis of the impact 
of the exhaust on local air quality may 
indicate a need for catalytic treatment 
of exhaust gases which impacts on 
costs and logistics for storage. Planning 
consents may include conditions for 
control of exhaust emissions.

CHP engines produce noise and 
vibration: the extent of potential  
impact depends on building use. It is 
relatively straightforward to address 
airborne noise with an acoustic 
enclosure in a packaged solution, 
although in some situations acoustic 
treatment to the engine, ventilation and 
exhaust systems may be required. 

Noise transmission through 
the fabric, for example 
through a hollow core floor, 
is more difficult to address 
and acoustic consultants 
may be required as that  
is more of a structural  
issue. The vibration source 
is always isolated and  
the vibration produced  
is attenuated as a result.

5. Environmental impacts

6. Maintenance

Rigorous examination of these 
performance aspects, which should 
be revisited as the building design 
develops, will enable the production of a 
specification for a CHP system matched 
to the building and its environment. The 
ultimate measure of the success of a 
specification is the operating record  
of the cogeneration project. 

A successful specification should result 
in CHP which is generating continuously 
(discounting time for maintenance) and is 
giving the intended return on investment.

7. Specification
development

4. Location
CHP units are usually located in a basement boiler room or in containerized acoustic 
enclosures on the roof or outside a building. Some containerized units are physically 
larger than gas boilers of the same thermal capacity and also require more space 
for maintenance: a 3ft space is required around and above the unit, together with 
access routes for an engine overhaul at the end of its life.

The CHP enclosure must have sufficient ventilation to provide combustion air: 
the air intake must be sized to the fuel input of the CHP engine.
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CHP FAQ 
Drafting a quality specification
We ask the Centrica Business Solutions experts the key 
specification questions for optimal CHP projects.

Will it always be possible to connect CHP to the grid?
No. There are parts of the country and in certain states where the grid has little capacity to 
accept any connections. Consultation with the network operator or utility provider  
at an early stage should determine whether there is capacity for a connection.

How should a thermal store be sized?
A thermal store should be able to store all of the heat from the engine for a minimum 
period of 1–1.5 hours, which may require volumes of 2,650–3,960 gallons. The amount of 
heat can be estimated from the hourly output in thermal units and the difference  
in the flow and return temperatures.

Can CHP be the sole heating appliance 
for a building or development?
No. A gas-fired CHP engine running full-time will have some maintenance shutdowns 
each year: other heat sources will be required to cover those periods. Also, it is unlikely 
that electricity and heat demand will be sufficiently well matched, hence requiring 
supplementary heat or power at peak times.

How can the need for catalytic treatment 
of exhaust gases be assessed?
The need for treatment of exhaust gases depends on the emissions from the CHP unit, the 
dispersion achieved by the chimney and local environmental conditions. Catalytic treatment 
is likely to be required in areas of poor air quality where a local air quality plan is in place.

How to draft a quality specification

The specification  
is the essential link 
between the original 
design intent of 
providing cost-effective, 
carbon-efficient CHP 
and its realization.

The development of the 
specification requires detailed 
analysis of the heat and power 
demands of the building or 
heat network, and a clear 
understanding of the primary 
driver for adopting a cogeneration 
project, which may be financial or 
environmental.

The specification should enable 
the installed CHP system to meet 
government standards which 
would subsequently bring access 
to financial relief and benefits.

The development and 
implementation of a successful 
specification will require 
contributions from both electrical 
and mechanical engineers. The 
specification should include 
the maintenance requirements 
clearly so that the CHP is always 
operating efficiently.

We can monitor and maintain your unit throughout its life, to make 
sure you continue to receive the full benefit. Our flexible payment 
options mean you can have a solution installed with a capital outlay or 
payment method that suits your company’s finances. And you have 
the reassurance of Centrica Business Solutions’s vast industry 
experience and knowledge of the energy industry now – and for the 
future.

We work with you in partnership from
the beginning, helping you find the best  
CHP solution for your site – so you benefit 
from maximum savings and efficiencies.

Why CHP from Centrica Business Solutions
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Want to know more?
CHP is generating new opportunities across  
all types of industry. Find out how we can help you 
power new levels of performance today




