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Background

• Provides significant volumes of GD+ HVO to Generator 
Hire Companies in the UK

• Changes in legislation requiring Stage V compliance 
indicated an opportunity for retrofit solution for fixed 
speed generators

• GBF and Power Electrics had knowledge and experience 
that suggested a solution could be designed, 
manufactured and meet the Stage V requirements

• Rationale was to provide a commercially viable retrofit 
system that encouraged the sale of low emission, low 
carbon fuels



System Design

• System uses a DPF and SCR and an 
in house developed software to 
manage an Adblue dosing system

• System designed to be optimized 
to EN15940 fuels but also able to 
meet Stage V / EST requirements 
on EN590

• System design key attributes:
• Smallest size possible
• Target a solution that can fit “within 

the canopy” of a generator
• Lowest cost of production
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Application for NRMM Product Approval for constant speed engines must select one of the 

following options of test formats and cycles: 

Option 1 Engine dynamometer in accordance 
with UN ECE Regulation 96 

shall meet the requirements of the ISO 8178-
4 Type D2 five mode test cycle 
 

Option 2 In situ testing with PEMS 
equipment  

Replication of the ISO 8178-4 Type D2 five 
mode test cycle 
 

Option 3 In situ testing with MCERTS 
approved testing service provider 
with MCERTS emissions analysers 
and equipment 

Replication of the ISO 8178-4 Type D2 five 
mode test cycle 

1.1 Overview of System Function 
In order to meet the requirements of various compliance regulations (NRMM, MCPD) on the 

control of exhaust gas emissions of diesel generator sets, Green Biofuels Ltd (in collaboration 

with Power Electrics, Bristol) have developed new technologies capable of reducing emissions 

of a Stage IIIa engine to those expected from a Stage V engine. 

According to specific Generator set requirements the GBF retrofit system adopts a modular 

structure and design, with each module independently optimised and configured for its 

specific task (shown in Figure 1). These include: 

(1) Diesel Oxidation Catalyst (DOC) 

(2) Diesel Particulate Filter (DPF) 

(3) Selective Catalytic Reduction (SCR, with urea) 

(4) Ammonia Slip catalyst 

(5) Main Control System interfaced with Engine, ECU 

(6) Alarm Module to monitor and initiate warnings or shutdowns 

 
 



Challenges of measurement

• EST prescribed measurement equipment  to meet 
PEMS definition; focus on definition rather than 
ability to measure accurately at required levels

• Calibration of PEMs equipment challenging when 
equipment designed to measure vehicle emissions 
with rapid variations in load

• Specialist equipment which isn’t PEMS is more 
suitable for measurement of Fixed Speed engines 
measuring constant loads with significantly higher 
gas flows 

• Calibration of equipment is key issue and 
challenge

• Use of Span Gases to calibrate

• Calculated v Actual measurement methodology

• Don’t believe it was recognized that the levels of 
emissions required to be measured were so low 
they fell within the margin of error of 
measurement for the equipment





Measured Emissions

• Particulates

• NOx

• EST requirement for NO2 not 
a Stage V requirement
• Retrofit required to meet higher 

standard than new build



Emissions Analytics and GBF

• Challenging first exchanges

• Confidence in each other developed during process

• Everybody learnt during process

• Nobody individually had sufficient knowledge of the challenges of being able to measure 
emissions at the levels required with the equipment specified

POWER OF COLABORATIVE WORKING
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