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BasePower was recently invited 
to speak on an industry panel at 
NextGen 2015 on the topic of 
Combined Heat and Power (CHP) 
and to share its experience in 
developing successful CHP projects. 

One of the key factors in CHP is how 
to get projects from the feasibility 
stage to implementation. Many 
projects fail to find sufficient uses for 
the heat generated, and BasePower’s 
solutions to this were well received. 
This White Paper summarises the talk 
for a wider audience.



Energy-intensive sectors of the UK economy, in particular the 
food and beverage industry, face fierce industry competition 
and pressure on costs in the face of volatile power prices 
and issues around security of supply. In addition, with the 
withdrawal of renewables LECs it is becoming increasingly hard 
for businesses to achieve their annual carbon reduction targets. 

There are therefore three main reasons why adopting CHP 
systems make sense. 
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• Second, the heat by-product generated 
by the CHP system is available for use 
around the site. 

• Finally, a well-designed CHP project 
benefits from a favourable tax treatment 
and can even be entirely financed and 
run by a third party, avoiding the need for 
capital expenditure by the energy user.

Why CHP?

Financial:

The overriding benefit of a CHP program is 
significantly reduced costs for power, heat 
and cooling. 

• First, by generating power on-site and 
topping up from the grid when necessary, 
the CHP user can avoid much of the 
increasing “non-energy” component of 
power costs such as transmission and 
distribution charges and environmental 
levies. These are predicted to continue 
to rise as baseload capacity is replaced 
by subsidised and intermittent sources. 
Avoiding them now locks in financial 
benefit for the long term. 
 
 
 
 
 
 
 
 
 
 
 
 



Environmental:

CHP emits lower carbon dioxide levels than 
grid power. The precise savings depend on 
how big the scheme is but CO2 savings are 
typically in the region of 10%-20%. As a result 
CHP can help users meet their CRC Energy 
Efficiency Scheme and Climate Change 
Agreement obligations, as well as addressing 
retail supplier initiatives such as “Plan A” for 
long-term sustainable business value.

It’s therefore not surprising that there are an 
increasing number of CHP schemes now 
operational in the food and drink sector. 
Every part of the supply chain, from growers 
(e.g. APS Salads) through to processors 
(Princes) and distributors are all represented. 
Just about every industry vertical is also 
using CHP, including dairy (Arla), desserts 
(R&R), coffee (Kraft), confectionery 
(Tangerine) and salads (Keeling’s) to name 
but a few.

Operational:

CHP can also confer substantial  
operational benefit.

• Heat from an additional source means lower 
loads and hence lower operational and 
maintenance costs on existing heat assets.

• If configured right, the system has 
minimum co-dependence between 
existing and CHP assets, meaning that 
each continues normal operation while 
the other is down for maintenance. 

• In addition, CHP units can be configured 
to operate off-grid for long periods in 
areas where the grid is unreliable.  
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1 Combined Heat and Power 
Quality Assurance Program. 
“CHP provides one of the most 
cost-effective approaches for 
making carbon savings and 
plays a crucial role in the UK 
Climate Change programme.” 
See: http://bit.ly/1GiIZcW 

- GQCHP level (varies)

2 / 21st century CHP systems

A good rule of thumb for a ‘recip’ gas engine 
is that 100 units of fuel energy produces 
approximately 40 units of electricity and 40 
units of useful heat. To encourage the most 
efficient use of energy the Government’s 
CHPQA1 accreditation program awards 
“Good Quality” status, with accompanying tax 
advantages, to CHP installations whose total 
efficiency is above a certain level. 

Rules of Thumb:

First, let’s briefly consider the energy 
conversion performed by the reciprocating 
CHP engines that BasePower uses. As can 
be seen, the energy in the natural gas fuel is 
converted into electricity and heat.
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Configured for Cooling:

Counterintuitively the heat can also be turned 
into chilled water (with glycol or brine as 
required) through the use of an Absorption 
Chiller. The chilled water is then used to offset 
site chiller power consumption. 

Absorption Chiller performance has improved 
significantly in recent years. A typical example 
(shown here under construction) produces 
870kW of chilled water down to -5ºC on a 
footprint of only 4m x 3.5m. 
 
Unless local power prices are very high a CHP 
project will not be commercially viable if only its 
electricity is used. And therein lies the challenge 
- how can you find enough beneficial uses of 
heat to make your project viable?

BasePower has worked on over £200 million 
of power generation projects since 2007, 
including seven biogas CHP plants. Our mantra 
‘SASS’ is a useful guide for ensuring return on 
investment of CHP projects through using heat.

Configured for Heat:

The majority of CHP projects are configured 
as ‘heat only’, in many cases ducting the 
exhaust through a waste heat boiler to 
produce steam, while circulating the engine 
jacket water through a heat exchanger to 
make hot water. The steam and hot water 
are then used around the site.
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3 / The BasePower Mantra 

SASS stands for Size,  
Assess, Store and Start Now:

i ) Size   the system close to baseload use 

A CHP scheme is a substantial investment 
and the main cost benefits arise from 
avoiding electricity purchase. Therefore the 
scheme should be kept running close to its 
full electrical output to maximise returns. This 
means sizing the unit close to the baseload 
consumption of its customer. If the CHP unit 
is sized well below the baseload it will be 
fully utilised but may not deliver the maximum 
savings possible. Sizing the unit significantly 
above the baseload use leads to long periods 
of operation at below full efficiency, which is 
an inefficient use of capital. 

Once a small range of engine sizes is under 
consideration, the project team can turn 
attention to finding uses for the heat produced. 
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ii ) Assess   your heat use, steam first

The first step in the process is to generate 
a picture of when the heat is produced and 
used. If your site doesn’t measure this in an 
automated way then discussions with the 
on-site engineering team can quickly yield a 
detailed picture of heat production and use. 
This can be readily verified by a few days 
of observation and manual meter readings. 
The process of matching heat use to heat 
produced can then start. Because of its 
higher ‘grade’ of energy and the frequent pre-
existence of distribution networks, it usually 
makes sense to prioritise steam use first.

iii ) Store   the out-of-phase heat for re-use later 

As the CHP system responds to electricity 
use by the site, it generates heat accordingly. 
However this seldom corresponds exactly to 
the pattern of heat use. It is often possible to 
store this heat in the form of hot water for use 
later. Indeed, with 1 MWh of hot water storage 
capacity costing between £5,000 and £10,000 
heat storage can have a rapid payback if the 
heat would otherwise be wasted.

iv ) Start now   – improve as you go

The final part of the BasePower mantra is to 
get your project started now and improve 
performance as you go. The CHPQA 
operates the equivalent of a ‘Learner Driver’ 
scheme whereby projects can operate less 
efficiently in their first year of operation but 
will still gain Good Quality CHP certification. 
This allows users to install their projects and 
start gaining benefits early, while improving 
system performance over time, for instance by 
integrating with further heat uses. 

The table below shows the approximate 
quantities of heat needed to be used in year 1 
and thereafter to qualify for Good Quality CHP. 

Heat use needed to obtain GQCHP

QI, Year Sub 1MWe 1-10MWe

95, Year 1 ~0% ~40%

105, Year 2+ ~30% ~60%
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2 There are some 
agriculture/
horticulture cases 
where the increase 
in productivity 
through heat and 
CO2 offsets the loss 
on electricity sales 
to the grid, but these 
are the exception.

1. Don’t be too ambitious 

The performance of many CHP schemes 
has disappointed when the CHP has been 
sized too large. It is better to have a slightly 
undersized but robust scheme that runs 
and pays back well than a large one that 
runs poorly.

 
2. Keep it simple

In a similar way, many schemes fail to 
get beyond the feasibility stage as they 
are too complex, and seen as too risky in 
operational terms. Maintaining simplicity 
in design and configuration helps keep a 
scheme on the road. 

3. Size for power

Don’t size for heat. There are very few 
applications2 where it makes sense to design a 
CHP scheme for maximum heat use. In a similar 
way, it can be tempting to assume that ready 
third party buyers will be found to purchase 
spare heat. This is almost never the case. 

4. Retain existing assets

There can be a temptation to use a CHP project 
as an opportunity to retire existing heat assets. 
This is fine as long as it doesn’t compromise the 
resilience of the existing setup. In our experience 
existing assets are often better converted into 
trim or back up components. 

Avoid common mistakes:

Finally, here are some 
practical tips in order to  
avoid common mistakes: 



We hope you find this 
mantra useful and 
welcome comments on its 
applicability to your project. 

If you are struggling to find 
enough uses for your CHP 
heat then we’d be happy 
to discuss your project with 
you. Simply contact us at: 
info@basepower.com 

or call +44 20 3633 2910.

mailto:info%40basepower.com?subject=


BasePower combines proven technology with a 
comprehensive supply and service chain to develop 
build-own-operate Combined Cooling, Heat and Power 
(CCHP) systems. These save large energy users money 
and provide a way to meet environmental obligations at no 
capital expenditure or risk to operating businesses. 

BasePower was established in 2014, by a team with over 
20 years combined experience in local energy infrastructure 
within the UK. Visit   BasePower.com   for more information.

T:  +44 20 3633 2910
E:  info@basepower.com
basepower.com

BasePower
1 Carteret Street
London  SW1H 9DJ © BasePower 2015
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Image republished with kind 
permission of Clarke Energy.
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