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The new energy dynamic
Increased demand, escalating electricity costs and unremitting pressure 
on the grid means that businesses need to start looking for an alternative 
energy source – one that enables efficient on-site energy control.

And with the spark spread at an incredibly attractive rate, you need  
a source of power that takes advantage of this by offering a secure, 
flexible energy supply that is cost-effective and easy to manage. One  
that gives real-time knowledge and insight into individual usage and  
with increasingly stringent emissions targets, a solution that helps  
meet compliance regulations.

What is Combined Heat and Power (CHP)
Combined Heat and Power (CHP) is a well-established technology, but one that is constantly evolving 
to keep it amongst the best energy-saving solutions available. It works by converting natural gas or 
biogas into both electricity and heat in a single process, directly on-site. It’s one of the most efficient 
sources of energy production – it is supplied as an easily integrated solution that saves time and 
labour whilst reducing on site energy costs.
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Centrica Business Solutions Panoramic Power in action

Centrica Business Solutions
Centrica Business Solutions offer end-to-end CHP systems that enable 
organisations to generate their own electricity on site, reducing reliance 
on the grid. We provide power sources and systems to help you take 
control of your energy supply and manage demand. 

 

The UK’s only CHP manufacturer, 
we have over 30 years’ 

experience of providing CHP 
systems for business.

Optimal performance, with over 
600MW of CHP globally, our 

PowerRadar system tracks over 
200 data points per unit.

CAD and BIM accredited, we have 
designed, manufactured and 

commissioned over 3,200 CHP 
units to date.

Asset financing options, we offer 
a range of flexible financing 

options that can be tailored to 
your requirements.

30
years

600MW
volume

£0
capital

3.2k
units

O&M support, our team of 
technicians provide proactive 

and reactive maintenance with 
£2m in spare parts in stock.

£2m
spare parts

An international business, we 
have deployed and continue to 
operate and maintain CHP units  

in 11 countries.

11
countries
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Choosing the right CHP 
We understand your requirements are unique to you with  
your own project requirements. We have a range of CHP  
options that will meet your needs.

Advantages  
of Centrica 
CHP

Associated costs

Fully funded CHP

Meets contractual Building requirements

BREEAM compliant

Low NOx Catalyst <50mg/Nm3 @ 5% O2

Low noise enclosure 65dBa @ 1m

Low noise Silencers 60dBa @ 1m

Advanced manufacturing timelines

Fixed Design 
Spec

RAL 7035 Colour Light Gray

Epower control with PowerRadar

Standard Electrical meter

Modbus

Air intake ducted as per IGEM/UP/10 Edition 4 and BS:6644:2011

Ventilation attenuation included

Powered standard secondary water pump (rating TBC)

Compensated gas meter

Control to gas booster (VFC & fault signal only). [Gas Booster not incl.]

Standard Heat Meter

Power modulation (only for single site electrical incomer)
Control to heat trim radiator (VFC, fault signal & supply for inverter 
panel (rating TBC)) & 3 port valve

Advanced  
& Bespoke 
Technical 
Variations
 
Note: selected 
options may 
increase 
manufacturing 
times and 
costs

Additional external AVM’s 

*Flow / Return Temps to be agreed within allowable tolerances

Backend Protection

*Vent fan duty to agreed within allowable tolerances
*Secondary water pump - additional VFC & fault signal  
for uprated pumps
Supply of Gas booster

Supply of Gas Regulator

Heat Trim Radiator with 3 way valve & frost protection. 65dBa @1m

Additional 
services

Reporting of Data 

Baseload Assessment Feasibility

On-site Review

Advanced Modelling

Full End-to-End turn-key solutions

Energy centre design and build, maintain , operate

Variable colour options for enclosure

*Containerisation

Rapid

£

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

Optional

Optional

Optional

Optional

NA

NA

NA

NA

NA

Advanced

£ £

✓

✓

✓

✓

✓

✓

✓

✓
Variable design 

specification 
available 

- subject to 
changes to  
costs and 

delivery times

Optional

Optional

Optional

Optional

Optional

Optional

Optional

✓

✓

Bespoke

£ £ £

✓

✓

✓

✓

✓

✓

✓

✓
Variable design 

specification 
available 

- subject to 
changes to  
costs and 

delivery times

Optional

✓

✓

✓

✓

✓

✓

✓

✓

**** Specification subject to design review by Centrica Business. Solutions applications engineering before order placement
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Centrica Business Solutions Panoramic Power in action

Rapid  
An option for fast, cost effective delivery.

We know how valuable your time is, so  
we want your CHP experience to be as 
efficient & “Rapid,” whenever you work  
with Centrica. Everything we do is designed 
to make CHP as efficient as possible.  
Thanks to our world class manufacturing 
facilities Centrica can offer short lead time 
with market leading standards.

Centrica CHP’s are evolving by constantly 
reducing the deployment time for CHP to 
Site. This time saving helps negate timeline 
risks on site, ensuring contractual build 
programs are met and helps avoid 
contractual penalties.

The local sales team and advanced 
engineering support provided from  
our UK based design team can offer  
a higher specification of product at  
a very competitive  price. No matter  
how constraining your CHP requirements 
are on site

Rapid product range
We have a range of standardised CHPs that are designed  
to plug in and play at any site, these all come with these  
additional components built in as standard: 

•   Modbus card

•   Ventilation fan 

•    Additional volt free contacts (used for secondary  
water pump and 3 port valves)

•   Heat meter

•   Gas meter

•   G99 compliant

•   Linked to PowerRadar energy monitoring software and website

This is packaged in a premium acoustically treated enclosure 
ensuring noise compliance to the highest standards. 

Included internally to the CHP as standard is a solid state Low NOx 
catalyst ensuring the 2019 regulations, and the strictest of 
emissions targets, can be met. 

Advantages  
of Centrica 
CHP

Associated costs

Fully funded CHP

Meets contractual building requirements

BREEAM compliant

Low NOx Catalyst <50mg/Nm3 @ 5% O2

Low noise enclosure 65dBa @ 1m

Low noise silencers 60dBa @ 1m

Advanced manufacturing timelines

Fixed Design 
Spec

RAL 7035 colour light gray

Epower control with PowerRadar

Standard electrical meter

Modbus

Air intake ducted as per IGEM/UP/10 Edition 4 and BS:6644:2011

Ventilation attenuation included

Powered standard secondary water pump (rating TBC)

Compensated gas meter

Control to gas booster (VFC & fault signal only). [Gas Booster not incl.]

Standard Heat Meter

Power modulation (only for single site electrical incomer)

*Control to heat trim radiator (VFC, fault signal & supply for inverter panel (rating TBC)) & 3 port valve

£

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

*Heat Trim Radiator will have additional cost and delivery time TBC
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Advanced  
An option to modify to fit your needs.

Data collection 
Before a CHP unit can be correctly sized  
and the associated savings accurately 
calculated, the appropriate site data needs 
to be collected and validated. The minimum 
data requirement centres around the utility 
consumption of the site (grid electricity  
and natural gas) and the associated  
tariffs (i.e. p/kWh).

Initial feasibility study  
- desktop calculation 
Having collected and validated the data 
outlined, a simple evaluation of whether  
a CHP scheme is likely to be feasible  
or not can be conducted by calculating  
the sparkspread between the grid electricity 
tariff and the natural gas tariff.

On-site review 
This stage determines installation options 
and cost. It is imperative to understand  
the site to ensure suitability regarding 
interfacing the CHP with all site services  
and, to establish the connective heat and 
electrical loads are achievable. Installation 
costs can vary dramatically from site  
to site depending on several key factors: 

•   Location of CHP plant 

•   Gas availability 

•   Space allocation 

•   Planning implications 

•   Noise issues 

•   Local regulations 

•   Maintenance restrictions 

•    Electrical connections i.e. LV, HV,  
network restrictions 

•   Thermal integration 

•   Emissions regulations.

£ Included

✓

✓

✓

✓

✓

✓

✓

✓
Variable design 

specification 
available  

- subject to 
changes to  
costs and 

delivery times

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

Advantages  
of Centrica 
CHP

Associated costs

Fully funded CHP

Meets contractual Building requirements

BREEAM compliant

Low NOx Catalyst <50mg/Nm3 @ 5% O2

Low noise enclosure 65dBa @ 1m

Low noise Silencers 60dBa @ 1m

Advanced manufacturing timelines

Fixed Design 
Spec

RAL 7035 Colour Light Gray

Epower control with PowerRadar

Standard Electrical meter

Modbus

Air intake ducted as per IGEM/UP/10 Edition 4 and BS:6644:2011

Ventilation attenuation included

Powered standard secondary water pump (rating TBC)

Compensated gas meter

Control to gas booster (VFC & fault signal only). [Gas Booster not incl.]

Standard Heat Meter

Power modulation (only for single site electrical incomer)

Control to heat trim radiator (VFC, fault signal & supply for inverter 
panel (rating TBC)) & 3 port valve

Advanced  
& Bespoke 
Technical 
Variations 

Note: selected 
options may 
increase 
manufacturing 
times and 
costs

Additional external AVM’s 

Flow / Return Temps to be agreed within allowable tolerances

Backend Protection

Vent fan duty to agreed within allowable tolerances

Secondary water pump - additional VFC & fault signal  
for uprated pumps

Supply of Gas booster

Supply of Gas Regulator

Heat Trim Radiator with 3 way valve & frost protection. 65dBa @1m

Variable colour options for enclosure

Containerisation
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Centrica Business Solutions Panoramic Power in action

Connection 
and metering

Energy 
Insight

Energy E�ciency

PowerRadar

Financing

Solar

Commercial 
LED Lighting

Operations 
and Maintenance

Electrical 
Solutions

Cogeneration

Demand Side
Response (DSR)

Battery 
Storage

Electric 
Vehicle 

Enablement

Heat
Pump

Power 
Generation

Grid Supply 
and Renewables

Wholesale Market 
Access and 
Route-to-Market Services

Sometimes there is the project that just doesn’t fit the mould. 
Perhaps you have limited access space or are working on a listed  
or protected building and are not sure what your options are.  
The bespoke option from Centrica Business Solutions allows  
you to work closer with us  so we can help develop a tailored  
turnkey solution.

We take into account all the other services offered with option  
1 and option 2, so you can count our advanced engineering teams,  
be assured that it meets compliance with building and environmental 
regulations. We will help with data collection and sizing, as well 
assessing feasibility and we can use our advanced modelling and  
data systems as well as our expertise to help with the more difficult 
and unusual projects. 

Our approach is to understand all aspects of the project  
and develop a bespoke design to suit the site needs. 

Bespoke  
An option created entirely around your needs

Sizing a CHP 
In order to optimise a CHP system, “sizing” is critical to the 
success of the project. The aim of the process is to maximise  
the potential financial savings and ensure compliance with 
current legislation. The most important factor is to establish  
the energy profiles – the site’s electrical and thermal 
characteristics; these can be ascertained by referring  
to either the site’s utility bills or by following the  
“rule of thumb” design data for new build projects. 

The most suitable sites for CHP generally have year-round 
demand for heat or cooling, where the unit will be run  
as “lead boiler”. For units sized just above base load, thermal 
modulation is possible, where the unit is run at reduced  
output for short periods. In some cases, a limited amount  
of heat may be rejected in order to maintain the CHP unit 
running at full electrical output. 

The base-load electrical demand of the site is the level that  
the sites electrical demand never falls below. It is generally  
the norm to provide a CHP unit that meets these criteria so  
that all the electricity generated by the CHP will be utilised  
by the site and any top-up will be provided from the grid. 
However, there are instances where it may be beneficial to 
export electricity onto the grid, provided the full economics 
behind the scheme are identified and addressed. Electrical 
modulation is also a possibility to reduce the electrical  
output of the CHP of periods of low demand on site. 

Feasibility of CHP 
There are generally three stages to completing the economic 
viability for CHP once the project has been scoped. Once these are 
established, another more detailed feasibility review is required to 
ensure suitability and compliance. 

Centrica Business Solutions can support you in this review,  
providing applications engineering guidance.

We can deploy your CHP 
independently, or as part  
of a wider solution including 
technologies such as insight  
and analytics sensors,  
electric vehicle infrastructure  
or solar renewable generation.

9
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RAPID CHP - High specification  
with a low cost

Low NOx 
We care about air quality in the environment. We work hard to 
ensure outputs are as low as possible from all our CHP’s. Our 
CHPs arrive on site pre-designed to meet stringent air quality 
policies from the Local Authority and for when you need to 
demonstrate compliance with the recognised EU and UK 
standard. All RAPID units include a Low NOx Catalyst as 
standard at no extra cost.

Remote Monitoring System 
The CHP unit is controlled and protected by a sophisticated 
cloud based control, protection and monitoring system.  
The system controls engine starting, synchronises the  
generator to the mains electricity supply, controls the  
power output when the generator is online,  Modbus  
output provided as standard.

G99/G100 Protection 
The generator is connected to the mains in accordance with  
the requirements of G99/G100. These provide detailed advice  
on suitable protection for small-scale parallel generation with  
the point of common connection at LV. The G99 relay meets  
the requirement of G99 but further protection may be  
requested by the DNO following the parallel running  
application made for the site.

Low Noise
CHPs are often situated in plant rooms in built up areas, it can 
often be the case that there are bedrooms or offices located near 
the CHP location. Therefore, noise outputs must be considered 
when specifying a CHP. All our stand units come with noise 
abatement as standard, our premium low noise enclosures are 
designed to achieve a standard 65 dBA at 1M (free-field 
conditions). The genset enclosure comprises of a steel frame 
with purpose built acoustically insulated panels and access 
doors. The air intake arrangement has built in attenuators to 
achieve superior acoustic levels. 

Performance
Low NOx Combined Heat and Power (CHP) unit is powered by a 
gas fired spark ignition, 4-stroke reciprocating engine which is 
coupled to a synchronous generator. The engine has been 
configured to run on Natural Gas.

Centrica Business Solutions A guide for project design consultants and installation teams
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Centrica Business Solutions Panoramic Power in action

PowerRadarTM provides 
complete visibility of CHP 
performance
PowerRadar is our industry-leading energy 
management software that will sit at the very heart of 
your energy strategy. PowerRadar brings the intelligence 
and visibility you need to understand and analyse your 
entire energy estate, providing a single view to visualise 
and track the performance of your CHP solution.

View data by site 
level or all sites

View cost savings 
with CHP and 
report on carbon Weekly view of power 

consumption and 
CHP generation

View a breakdown 
of CHP power vs grid 
power in real-time

View CHP 
generated  
power over  
30 days

Monitor CHP  
generation in real-time

11
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Complete fleet visibility  
Visualise and monitor your entire CHP footprint in a 
single view, so you can be confident in the performance 
of every CHP unit in your fleet

1

Performance in real-time  
Monitor generation, import, and consumption data in 
real-time to ensure your CHP solution is performing to 
the required standards

3

Solution integration  
PowerRadar has been developed in-house to evolve with 
your energy strategy – integrating our solutions into one 
platform and simplifying your energy management

2

Demonstrate ROI with data  
A variety of KPIs – including cost and carbon reporting – 
provide you with a more detailed understanding of the 
benefits of your CHP solution and allow you to 
confidently track performance

4

Monitor savings with our accessible Savings widget

Centrica Business Solutions A guide for project design consultants and installation teams
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Centrica Business Solutions Panoramic Power in action

13

Centrica Business Solutions A guide for project design consultants and installation teams

13

Centrica Business Solutions A guide for project design consultants and installation teams



Access to our Knowledge Base 
You can see further details on our open source Knowledge Base 
through the links below:

Automatic Monitoring 24/7 
The assets will be remotely monitored through our web-based, 
bespoke, in-house PowerRadar control and monitoring system which 
can provide live and historical performance data of the systems. The 
monitoring system will notify us of a change in state of the plant on 
site. This system also provides the added benefit of being able to 
communicate, restart and diagnose over 200 problems remotely, 
proactively solving problems before your teams are even aware, they 
have occurred. This software enables our team to view asset 
performance data on a real time basis which in turn minimises 
downtime and helps ensure maximum performance. 

CHP Security overview CHP Savings Calculations  

CHP Dashboards Support Function 

We have CHP systems operating throughout the UK 

Centrica Business Solutions A guide for project design consultants and installation teams
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Centrica Business Solutions Panoramic Power in action

Confidence to know your CHP is compliant  
to the highest levels of quality.

1. 
Low emissions 
Our CHPs arrive on site pre-designed to meet stringent  
air quality policies from the Local Authority and for when 
you need to demonstrate compliance with the recognised 
EU and UK standard. We include a Low NOx Catalyst  
as standard at no extra cost.

3. 
Speed Advantage
By minimising supply-chain lead-times and increasing 
flexibility with our pre-tested CHP unit. 

From our ISO 14001 certified manufacturing facility,  
CHP availability to UK sites has never been better.

2. 
Acoustic performance
A premium enclosure means that noise levels  
need not be a concern, with a maximum of 65 dBa  
at a distance of 1m. These standard units are also 
pre-designed to work with additional AVMs for 
plantrooms or units not situated on the ground floor.

4. 
Made in Britain
We have been designing and manufacturing CHPs  
in Briton for over 30 years. 

The evolved range is a market leading product  
in terms of both price and specification. 

UK manufacturing does not incur import duties  
and ensures that we have parts readily available  
to maintain the CHP range once operational.

UK built with ISO 14001 Certification 

15
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1485490
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12

10

11
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9

8

Key
1 Exhaust CHP Outlet 7 Low NOx CAT included

2 Natural Gas CHP Inlet 8 Control Panel

3 Heating Water CHP Inlet 9 Main Cable Gland Plate

4 Heating Water CHP Outlet 10 Optional additional anti-vibration 
mounts (AVMs)

5 Combustion Air Inlet Attenuator 11 Catalyst clearance door bulge  
in enclosure

6 Enclosure Fan: Outlet Ø400 12 Air inlet attenuator with M12  
Nutserts (removable)

CHP unit specifications:  
Dimensions and connections E35-E50*
 
View on rear services panel

  
View on elevation – side view

Low NOx
Low Noise
RAPID specification

  
Installation clearance recommendations

* Low NOx dimensions. All dimensions are in millimetres.

1145
900

200

64
0

27
5

362176197165
900 1515

*3
0

29
5

F.F.L

45
6

1200
1430

20
0

22
035

5
12

50
 **

10

11
11

8

6 5 12

13

4
2

** Minimum height 
recommendation above 
unit for instillation of  
fan, flexible 90° ducted 
bend & sound insulation

*Floating clearance 
approx. 30mm  
when loaded
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Centrica Business Solutions Panoramic Power in action

CHP unit specifications:  
Dimensions and connections E70*
 
View on rear services panel
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33
5

28
0
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5
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5
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0
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00
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10

11

756

9

8

* Low NOx dimensions. All dimensions are in millimetres.

  
Installation clearance recommendations

10

11

8

6

5 12
** Minimum height 
recommendation above 
unit for instillation of  
fan, flexible 90° ducted 
bend & sound insulation

*Floating clearance 
approx. 30mm  
when loaded

11

  
View on elevation – side view

Low NOx
Low Noise
RAPID specification

Key
1 Exhaust CHP Outlet 7 Low NOx CAT included

2 Natural Gas CHP Inlet 8 Control Panel

3 Heating Water CHP Inlet 9 Main Cable Gland Plate

4 Heating Water CHP Outlet 10 Optional additional anti-vibration 
mounts (AVMs)

5 Combustion Air Inlet Attenuator 11 Catalyst clearance door bulge  
in enclosure

6 Enclosure Fan: Outlet Ø400 12 Air inlet attenuator with M12  
Nutserts (removable)
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CHP unit specifications 
Dimensions and connections E90 – E125
 
View on rear services panel

All dimensions are in millimetres.
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6
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10
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00
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10

00
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1000

Control
cabinet

Ø500 73
0 30

0 

1385 

30
0 

  
Installation clearance recommendations

Key
1 Exhaust CHP Outlet 7 Low NOx CAT included

2 Natural Gas CHP Inlet 8 Control Panel

3 Heating Water CHP Inlet 9 Main Cable Gland Plate

4 Heating Water CHP Outlet 10 Optional additional anti-vibration 
mounts (AVMs)

5 Combustion Air Inlet 11 Optional additional anti-vibration 
mounts (AVMs)

6 Enclosure Fan: Outlet Ø500 11 Air inlet attenuator with M12  
Nutserts (removable)

11

10

7
56

9

8

** Minimum height 
recommendation above 
unit for instillation of  
fan, flexible 90° ducted 
bend & sound insulation

*Floating clearance 
approx. 30mm  
when loaded

  
View on elevation – side view

Low NOx
Low Noise
RAPID specification
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Centrica Business Solutions Panoramic Power in action

Key
1 Exhaust CHP Outlet 7 Low NOx CAT included

2 Natural Gas CHP Inlet 8 Control Panel

3 Heating Water CHP Inlet 9 Main Cable Gland Plate

4 Heating Water CHP Outlet 10 Optional additional anti-vibration 
mounts (AVMs)

5 Combustion Air Inlet 11 Optional additional anti-vibration 
mounts (AVMs)

6 Enclosure Fan: Outlet Ø500 11 Air inlet attenuator with M12  
Nutserts (removable)

1500 Recommended

1000 Acceptable

10
00

10
00

10
00

10
00

Ø500
615

26
7

12
5

10
95

300

Control
cabinet

All dimensions are in millimetres.

CHP unit specifications 
Dimensions and connections E135 – E150
 
View on rear services panel
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109512
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5
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0
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15 151550
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2080

489 456 290
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8
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** Minimum height 
recommendation above 
unit for instillation of  
fan, flexible 90° ducted 
bend & sound insulation

*Floating clearance 
approx. 30mm  
when loaded
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75
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218 2181045 10451025
3550
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Installation clearance recommendations

1 4
2

3

11

10

8

6
5
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8

9
7

6 5

  
View on elevation – side view

Low NOx
Low Noise
RAPID specification
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Key
1 Exhaust CHP Outlet 7 Low NOx CAT included

2 Natural Gas CHP Inlet 8 Control Panel

3 Heating Water CHP Inlet 9 Main Cable Gland Plate

4 Heating Water CHP Outlet 10 Optional additional anti-vibration 
mounts (AVMs)

5 Combustion Air Inlet 11 Optional additional anti-vibration 
mounts (AVMs)

6 Enclosure Fan: Outlet Ø500 11 Air inlet attenuator with M12  
Nutserts (removable)

CHP unit specifications 
Dimensions and connections E165 – E230* 
 
View on rear services panel

* Low NOx dimensions. All dimensions are in millimetres.
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unit for instillation of  
fan, flexible 90° ducted 
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*Floating clearance 
approx. 30mm  
when loaded
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Centrica Business Solutions Panoramic Power in action

•  Max. Water In/Out Temp: 80/90°C
•  Max Glycol content: 30%
•  Hot water connection size: 50mm
•  Hot water flange type: PN16
•  Hot water Max. test pressure: 9.75 Bar

1 Natural gas Net and Gross fuel input figures are based on 36MJ/Nm3 and 39.8MJ/Nm3 
respectively. The Gross figure is used when establishing UK fuel costs. Net figures are provided 
for ease of performance comparison with the other technologies. Fuel must comply with 
engine manufacturer’s fuel quality guide, supplied separately. Engine technical data is based 
on Standard Condition according to DIN ISO 3046-1 but engine de-rate applies when 

Combustion Air Temperature is > 25oC.
2 Assuming Cp = 4.2 kJ/kg·K and ρ = 968.55 kg/m³
3 Pressure loss figures stated are at max. water flow rate. Internal unit only.
4 Vent rate is stated at max. air outlet temp. 100kPa

Technical data: E35 – E110 natural gas CHP unit

Standard across these RAPID specification units only:

Units E35 E50M E70 E90 E100 E110
Electrical Output (+/-3%) kW 35 50 71 90 100 110
Electrical Efficiency (Net) (+/-5%) % 30.9 34.1 34.7 32.2 32.9 33.5
Heat Output (+/-10%) kW 62 79 109 163 175 186
Thermal Efficiency (Net) (+/-8%) % 54.9 53.4 53.4 58.2 57.4 56.6
Fuel Input (Net/Gross) (+/-5%)1 kW 113/125 148/164 204/226 280/309 304/336 328/363
Total Efficiency (Net) (+/-8%) % 85.9 87.5 88.2 90.4 90.3 90.1

Hot Water Details Units E35 E50M E70 E90 E100 E110
Max. Water In/Out Temp oC 80/90 80/90 80/90 80/90 80/90 80/90
Max. Water Flow Rate2 l/s 1.53 1.94 2.68 4.01 4.30 4.57
Pressure Loss3 kPa 4.66 4.66 17.2 13.6 14.9 15.6

Exhaust Details Units E35 E50M E70 E90 E100 E110
Connection Size mm 100 100 100 125 125 125
Flange Type  PN6 PN6 PN6 PN16 PN16 PN16
Max. Allowable Backpressure with catalyst Pa 1080 1080 1450 2140 2140 2140

Ventilation Details Units E35 E50M E70 E90 E100 E110
Ventilation Rate4  m3/s 0.79 1.03 1.55 1.27 1.34 1.41
Enclosure Pressure Drop Pa 25 70 111 108 108 108

Generator Details Units E35 E50M E70 E90 E100 E110
Rating kVA 85 85 140 200 200 200
CHP Protection Device A/Ph 80 100 140 160 200 200
Indicative Client Protection Device A/Ph 80 

(Adjustable)
100 
(Adjustable)

125 
(Adjustable)

160 
(Adjustable)

200 
(Adjustable)

200 
(Adjustable)

Current Per Phase @ 0.8PF A 63 89 126 162 180 198
Current Per Phase @ 0.95PF A 53 76 107 137 152 167
Efficiency @ 0.8PF % 91.3 91 92.8 93.9 93.9 93.9
Efficiency @ 0.95PF % 92.8 92.9 94.1 94.9 95 95

Weight Details Units E35 E50M E70 E90 E100 E110
Enclosure (Dry) PREM kg 3150 3150 3200 3900 3900 3900

Container (Dry) STD/PREM kg 7600 7600 7600 9400 9400 9400

Noise Data Units E35 E50M E70 E90 E100 E110
Enclosure SPL @ 1m LN dB(A) 60.4 64.2 64.7 65 63.4 63.4 
Container SPL @ 1m LN dB(A) 65 65 65 65 65 65

Emissions Units E35 E50 E70 E90 E100 E110
NOx Level (mg/Nm3) dB(A) <15 <17 <17 <15 <16 <16
CO (mg/Nm3) dB(A) <150 <150 <150 <150 <150 <150

•  Exhaust outlet temp: 120°C
•  Ventilation connection size:  500mm
•  Ventilation Max air inlet temp: 30°C
•  Ventilation Max air outlet temp: 45°C
•  Generator voltage: 400V

•  Generator phase: 3 Ph 80/90°C
•  Generator frequency: 50Hz
•  Generator protection class: IP23
•  Rated power factor: 0.8PF
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Technical data: E125 – E230 natural gas CHP unit

Units E125 E135 E150 E165 E185 E210 E230

Electrical Output (+/-3%) kW 124 135 152 165 185 210 229

Electrical Efficiency (Net) (+/-5%) % 34.2 34.2 35.2 32.7 33.6 34.6 35.4

Heat Output (+/-10%) kW 200 218 236 284 309 337 357

Thermal Efficiency (Net) (+/-8%) % 55.4 55.2 54.6 56.4 56.1 55.6 55.2

Fuel Input (Net/Gross) (+/-5%)1 kW 361/399 395/437 432/478 504/558 550/608 606/671 648/716

Total Efficiency (Net) (+/-8%) % 89.7 89.4 89.8 89.2 89.8 90.3 90.6

Hot Water Details Units E125 E135 E150 E165 E185 E210 E230

Max. Water In/Out Temp oC 80/90 80/90 80/90 80/90 80/90 80/90 80/90

Max. Water Flow Rate2 l/s 4.92 5.37 5.81 7 7.60 8.30 8.79

Pressure Loss3 kPa 20.9 21.9 25.3 15.7 16.9 22.6 27.6

Exhaust Details Units E125 E135 E150 E165 E185 E210 E230

Connection Size mm 125 150 150 200 200 200 200

Flange Type  PN16 PN16 PN16 PN10 PN10 PN10 PN10

Max. Allowable Backpressure with catalyst Pa 2140 2110 2110 2440 2440 2440 2440

Ventilation Details Units E125 E135 E150 E165 E185 E210 E230

Ventilation Rate4  m3/s 1.49 1.61 1.76 1.88 2.03 2.23 2.39

Enclosure Pressure Drop Pa 108 86 86 149 149 149 149

1 Natural gas Net and Gross fuel input figures are based on 36MJ/Nm3 and 39.8MJ/Nm3 
respectively. The Gross figure is used when establishing UK fuel costs. Net figures are provided 
for ease of performance comparison with the other technologies. Fuel must comply with 
engine manufacturer’s fuel quality guide, supplied separately. Engine technical data is based 
on Standard Condition according to DIN ISO 3046-1 but engine de-rate applies when 

Combustion Air Temperature is > 25oC.
2 Assuming Cp = 4.2 kJ/kg·K and ρ = 968.55 kg/m³
3 Pressure loss figures stated are at max. water flow rate. Internal unit only.
4 Vent rate is stated at max. air outlet temp. 100kPa

Generator Details Units E125 E135 E150 E165 E185 E210 E230

Rating kVA 200 250 250 350 350 350 350

CHP Protection Device A/Ph 225 280 280 280 315 350 400

Indicative Client Protection Device A/Ph 250 
(Adjustable)

250 
(Adjustable)

315 
(Adjustable)

315 
(Adjustable)

400 
(Adjustable)

400 
(Adjustable)

400 
(Adjustable)

Current Per Phase @ 0.8PF A 220 244 270 298 334 379 407

Current Per Phase @ 0.95PF A 188 205 230 251 281 319 347

Efficiency @ 0.8PF % 93.8 93.6 93.5 94.6  94.6  94.4 94.3

Efficiency @ 0.95PF % 95 94.7 94.7 95.5 95.5 95.5 95.4

Noise Data Units E125 E135 E150 E165 E185 E210 E230

Enclosure SPL @ 1m LN dB(A) 65 70/64 63.6 61.3 61.6 62.1 62.6

Container SPL @ 1m LN dB(A) 65 75/65 65 65 65 65 65

Weight Details Units E125 E135 E150 E165 E185 E210 E230

Enclosure (Dry) PREM kg 3900 5000 5000 6000 6000 6000 6000

Container (Dry) PREM kg 9400 10500 10500 11300 10500 10500 11300

Emmissions Units E125 E135 E150 E165 E185 E210 E230
NOx Level (mg/Nm3) dB(A) <17 <17 <17 <16 <16 <17 <17
CO (mg/Nm3) dB(A) <150 <150 <150 <150 <150 <150 <150
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BREAAM 
The Building Research Establishment Environmental Assessment 
Method (BREEAM) is the world’s leading system for assessing  
the range of environmental impacts associated with buildings. 
BREEAM can be applied to various types of buildings worldwide. 

BREEAM is a standard that demonstrates measurement  
and progress towards environmental and sustainability  
objectives, underpinned by detailed best practice guidance  
and external certification. The rating system is transparent  
and easy to understand and provides clear evidence that best 
environmental practice is being incorporated into a building.  

More generally BREEAM, provides market recognition for low 
environmental impact buildings. It exerts a positive influence  
on all aspects of building design, construction and operation  
and is a powerful tool in helping to reduce running costs and 
improved working conditions in buildings. Buildings with  
BREEAM certification provide a clear statement to the market  
that environmental and sustainability initiatives have been 
incorporated into the design and/ or operation of the building.

In assessing the energy performance of a building, BREEAM  
awards points for the use of low or zero carbon technologies  
such as Combined Heat & Power (CHP), heat pumps, solar  
thermal heating, biomass heating etc. To achieve a high 
environmental performance, it is also important to ensure  
that a building’s services are commissioned correctly  
and controlled effectively once it enters service.

Improved BREEAM Credits
CHP can secure significant CO2 reductions under SBEM (Standard 
Building Energy Modelling) assessments for non-domestic buildings 
and SAP (Standard Assessment Procedure) for residential buildings. 
This contributes valuable credits for assessments carried out under 
BREEAM, enabling the desired ratings to be secured and smoothing 
the path to planning approval. Among other Low Carbon 
Technologies, CHP can significantly increase the CHP’s % share  
of a building’s load and achieve good CO2 savings relative to  
the initial capital cost. CHP can improve its contribution further  
by providing the ultra-low level of NOx emission. 

NOx Emissions
CHP is a option for design engineers when it comes to specifying a 
low carbon energy source on a new build project to help comply with 
building regulations. However, with ever increasing legislation and 
environmental demands, the requirement for CHP engines  
with low NOx emissions has never been greater. Therefore,  
gaining an understanding of what makes a low NOx emission  
engine is important.

NOx is the chemical abbreviation of nitric oxide and nitrogen  
dioxide which are poisonous gasses produced by internal 
combustion engines burning a fossil fuel such as natural gas.  
The only way to filter out NOx from exhaust gasses is by means of a 
catalytic converter, or a catalyst as they’re more commonly known.

In order for a catalyst to work effectively, the exhaust gasses  
passing through it from the engine must be as a result of perfect  
(or near perfect) combustion. Perfect combustion is called 
stoichiometric combustion, and this is when the exact required 
amount of air is mixed with the fuel during the combustion  
process. Often a combination of a stoichiometric engine and  
catalyst can result in NOx emissions as low as 20mg/Nm3

Emissions for CHP’s  >230kWe
Not all engines are able to be configured with stoichiometric 
combustion and the reason for this is that they burn very hot  
and therefore can’t be placed under too heavy a load, otherwise  
they will overheat and cause damage to the engine components.  
In terms of CHP, this means we can only use an engine with 
stoichiometric combustion on the smaller range of sizes.

For larger CHP systems we need to use an engine with a lean 
 burn combustion process, as this runs a lot cooler and can  
therefore, can be put under much heavier loads.

The challenge with lean burn combustion is that the air-to-fuel  
ratio is much higher, resulting in non-stoichiometric combustion.  
This means a conventional catalyst, as described earlier, will not  
be effective in removing the poisonous NOx gasses. Instead we  
use a process called selective catalytic reduction or SCR.

SCR uses urea as a reductant and it is injected into the exhaust 
pipeline where the aqueous urea vaporises to form ammonia.  
Within the SCR catalyst the NOx gasses are catalytically reduced  
by the ammonia into water and nitrogen both of which are  
harmless. Put simply the injection of urea treats the exhaust  
gasses to make them effective when passed through a catalyst.

“BREEAM awards points for the use of low or zero 
carbon technologies such as Combined Heat & Power 
(CHP), heat pumps, solar thermal heating...”

CHP best practice at early stage design
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Nominal heat input ≤ 70KW Nominal heat input > 70KW

Credits Dry NOx level  
(mg/kWh)

Boiler class (EN297:1994  
& EN483:1999)

Dry NOx level (mg/kWh) Boiler class (EN677:2003)

1 100 4 120 2

2 70 5 80 3

3 40 - 50 -

BREEAM NOx assessment Criteria 
The plant installed to meet the buildings delivered heating and hot water demand has, under normal operating conditions, a dry NOx 
emission level (measured at 0% excess O2) seen below. The direct and indirect NOx emissions in mg/kWh and energy consumption in  
kWh/m2/yr from meeting the buildings heating, cooling and hot water demand must be reported via the BREEAM scoring and reporting tool.

Building Information Modelling (BIM) 
BIM improves building performance and enables the creation  
of  sustainable, energy efficient development fit for the 21st  
century. BIM is more than 3D designs. By augmenting existing 
manual processes with digital technology, BIM allows you to  
fully understand a building model. This includes all information 
associated with building components, how buildings are 
constructed, and how they will be maintained during their lifetime. 

BIM brings component information together at an earlier stage  
of a construction project. This encourages greater collaboration with 
project information, allowing you to update practices and develop 
more realistic building models. The BIM modelling process defines:

•   Performance properties

•   Physical characteristics

•   Appearance

•   Functionality

•   Operation and maintenance information

•   Costing information

BIM adds extra dimensions to a building model by gathering 
‘intelligence’ as information is created, captured, analysed,  
and shared. BIM data allows for analysis of three additional 
dimensions beyond the traditional 3D building model.  
Time analysis is the fourth dimension (4D), cost management  
is 5D, and facilities management is 6D 

3D laser Scanning
When building plans and blueprints can’t give the whole picture,  
we can create a digital model with pinpoint accuracy down to  
1 mm. Allowing visibility and control every detail, avoid potential 
obstacles and protect the energy investment. Our engineers come  
to site and scan the installation environment which is used to create 
a pinpoint accurate 3D model; which can be viewed by your team  
on any device. 

3D laser scanning gives you and your stakeholders peace of mind  
by providing proof of concept, simplifying all technical detail  
and discussion and making complex projects easier to follow. 

Speak to your CBS contact to get a FREE 3D scan for your next  
CHP project *subject to T’s & C’s *

This saves times by: 
•    Allowing the visualisation of every component  

on the project timeline
•    Planning and executing actions more effectively

•    Minimising equipment downtime

It reduces costs by: 
•    Limiting need for on-site personnel
•    Lowering the requirement for ad-hoc support services

•    Troubleshooting potential installation problems

It minimises risk by: 

•    Minimising opportunities for human errors
•    Limiting exposure to health and safety hazards
•    Providing greater certainty of outcomes

Centrica Business Solutions A guide for project design consultants and installation teams
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Quality standards for all units

Industry Requirements 
All CHP units are designed and constructed with reference to these requirements: 

ETR113 Electricity Association Engineering Technical Report

G99 Electricity Councils Chief Engineers Regulations

IGE/UP/1(Ed. 2) Strength testing and purging of industrial  
and commercial gas Installations

IGE/UP/2 Gas installation pipe work, boosters and compressors  
on industrial and commercial premises

IGE/UP/3 Gas fuelled spark ignition and dual fuel engines

IGE/UP/4(Ed. 2) Commissioning of gas fired plant on industrial  
and commercial premises

72/23/EEC The Low Voltage Directive

2004/108/EC Electromagnetic Compatibility

2006/42/EC Machinery Safety Directive

17th Edition IEE Regulations

BS EN 60034 General requirements for rotating electrical machines

ISO3046/1 Reciprocating internal combustion engines – Performance

PAS 1192-2/3 BIM at CAPEX phase, and specifies the requirements for Level 2 
maturity; sets out the framework, roles and responsibilities for 
collaborative BIM working; builds on the existing standard of BS 1192, 
and expands the scope of the Common Data Environment (CDE)

BS 1192-4 IM Code of practice, which documents best practice  
for the implementation of COBie.
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Sales and engineering
Centrica Business Solutions designs, 
manufactures, delivers, installs and 
maintains CHP units. Our CHP sales, 
applications and project engineers  
are on hand to assess each individual site 
and identify project viability. From initial 
feasibility studies to comprehensive site 
surveys, we are able to expertly identify  
what is required for each specific site and  
to recommend a system that will meet  
its needs.

Project management
Our engineers work with the client, their 
architects and the M&E contractors to 
provide detailed information and 
specifications that will ensure that the  
CHP system is fully integrated with the 
building systems. Applications, electrical 
and project engineers are appointed to  
each project, with the responsibility of 
producing and then implementing a  
detailed package of information.

Production
At our Manchester-based office we have a 
12,000 m2 production centre where all the 
ENER-G CHP systems are manufactured to 
the highest standards. Using our state-of-
the-art test cell, we can rigorously examine 
the performance of all CHP units prior to site 
delivery, ensuring our clients receive a 
system that is in optimum working order.

Service
Centrica Business Solutions maintains the 
biggest fleet of CHP units in the UK, with the 
largest team of mobile service engineers in 
the industry offering quick response and 
nationwide coverage. We have over 50% of 
the UK’s operational cogeneration systems 
covered by our maintenance contracts and 
agreements. We have the infrastructure  
in place to provide a first class front line 
service to your CHP system.

Design
Our in-house design team uses state of  
the art CAD technology to identify the 
logistics of implementing combined  
heat and power schemes on-site. The  
team prepare detailed design drawings 
identifying site interfaces and plant  
room access considerations, before  
the project is taken to site.

Commissioning
Upon completion of the installation,  
the project manager will arrange for the 
system to undergo ‘Pre-commissioning’ 
and ‘Final Commissioning’ in conjunction 
with the relevant Distribution Network 
Operator (DNO). This allows the CHP  
system to become fully operational  
and to begin to generate savings.

By establishing a detailed model of the heat and electrical 
demand, you can then establish the size of your CHP plant 
based on the following considerations:

The Centrica Business Solutions experience
Centrica Business Solutions A guide for project design consultants and installation teams
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Continuing Professional  
Development (CPD)
 As a CIBSE approved Continued Professional Development 
(CPD) presentation provider, we house a wealth of experience. 
Our range of presentations focus on all subjects related to CHP 
– best practice in CHP design, installation, financial benefits, 
sustainability and legislation. Our introductory presentations 
explain the fundamentals of CHP and our more advanced 
presentations delve deeper into numerous technical solutions 
such as load profiling, Trigeneration, site integration, control 
strategies, fuel systems and many more. Since Centrica 
Business Solutions are the only British based CHP 
manufacturer we consistently design, install, maintain and 
finance CHP projects for many different organisations in a 
range of market sectors. This allows us to tailor presentations 
to the audience by illustrating local case study examples of 
CHP, their lifetime benefits and savings and their chosen 
funding options. 
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About Centrica Business Solutions
Partner with us and build your energy pathway  Partner with us and build your energy pathway  
to becoming a more sustainable business. to becoming a more sustainable business. 

Our role is to understand your business and identify  Our role is to understand your business and identify  
how our solutions can help you achieve your objectives.how our solutions can help you achieve your objectives.

Our unique approach brings together the expertise of our  Our unique approach brings together the expertise of our  
people and the power of distributed energy, helping  people and the power of distributed energy, helping  
organisations across the globe to balance economic success  organisations across the globe to balance economic success  
with environmental responsibility.with environmental responsibility.

Our energy experts work with you to identify opportunities,  Our energy experts work with you to identify opportunities,  
develop plans to realise them, and provide full service supportdevelop plans to realise them, and provide full service support
Building your Energy Pathway to the future.Building your Energy Pathway to the future.

centricabusinesssolutions.com
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