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Low PN emission and BAT as well for engines > 560 kW ?

Applications P>560kW

12th VERT-Forum 202224/03/20223

Applications for Power ranges above 560kW are:

• Mining excavators (power packs) and trucks (diesel electric propulsion)

• GenSet

• Agriculture

• Arbour & Maritime cranes

• Other C&I applications

Fleet of construction machinery with engines > 560 kW in Europe is comparably small and these large machines 

usually do not operate in urban environments. Moreover, it is difficult to obtain reliable figures on the population of 

such machines/engines in Europe. Emission inventory reports are generally limited to categories below 560kW
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Legislation : Stage V  starting from 01.01.2019 in the EU

there are no PN limits 

for the Power range 

>560kW

--
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NRMM Emissions Regulations P > 560 kW
Low PN emission and BAT as well for engines > 560 kW ?

EPA Tier 4 f – P >560kW (1.1.2015)

Emissions in g/kWh CO NOx NMHC PM PN

Other than Gen Set 3.5 3.5 0.19 0.04 -

Gen Set 3.5 0.67 0.19 0.03 -

Euro Stage V – P >560kW (1.1.2019)

Emissions in g/kWh CO NOx NMHC PM PN

Var.
speed

3.5 3.5 0.19 0.045 -

Const. 
speed

Other 
than Gen 
Set

3.5 3.5 0.19 0.045 -

Const. 
speed

Gen Set 3.5 0.67 0.19 0.035 -

24/03/2022

The following emissions overview  represents only LMBs current understanding and 
interpretation of emission regulations.  While it might be used for reference, equipment 
manufacturer’s are in charge of verifying the current emission  regulations with the 
appropriate regulatory agencies before making any business decisions.



4 Turkey, Stage V applicable 
01.01.2023 for NRMM (01.10.2021 
for engine type-approval)

The following emissions overview  represents only LMBs current understanding and 
interpretation of emission regulations.  While it might be used for reference, equipment 
manufacturer’s are in charge of verifying the current emission  regulations with the 
appropriate regulatory agencies before making any business decisions.
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1 China, GAO IV, eq. Tier 
4i : abandoned, next 
step : GAO V ca. 2026

2 Australia, in discussion 
to introduce Tier 4f 

3  India, Bharat V exp. 
01.04.2024

3

4

2

Non regulated Tier 4 final

Tier: USA-EPA Nonroad Regulation (40 CFR 89, 40 CFR 1039 and 40 CFR 1068). 
Stage: Nonroad-regulation (EU) 2016/1628. Stage V

GAO V (Tier 4)

NRMM Emissions Regulations P > 560 kW – voted / in discussion
Low PN emission and BAT as well for engines > 560 kW ?
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What is the plan in Europe after Stage V?
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• EU on road: the EU Commission has delayed the publication of Euro 7, now expected to be in July 2022
• EU NRMM: the EU Commission has cancelled the meeting planned in March, next meeting will be in 

November.  Not much is moving currently in the Non-road sector at EU level.



What is the plan in the USA after Tier4f ?: CARB Proposal
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19<P[kW]<560:different solutions to achieve stage V   DPF necessary
Low PN emission and BAT as well for engines > 560 kW ?

EGR DOC DPF SCR

DOC DPF SCR

DOC SCRoF

24/03/2022

P[kW]>560:different solutions to achieve stage V   DPF not necessary

EGR DOC 

DOC SCR

SCR

EGR DOC DPF
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Challenges for the development of EATS for engines P>560kW
Low PN emission and BAT as well for engines > 560 kW ?
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Boundary Conditions for Engine & EATS : an Overview

Low PN emission and BAT as well for engines > 560 kW ?

Shock & Vibration 

CostsTransient Operation Operation Time

Humidity Altitude Thermal Management

Fuel Sensitivity Dust

12th VERT-Forum 2022
24/03/202217
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Risk of electricity shortages need for decentralized Diesel Power Stations

There is a trend to introduce decentralized electric power stations powered by combustion engines to cover 

the risks of energy shortages during the difficult transition period to zero CO2 energy generation by solar and 

wind energy only. These plants will be close to consumers in urban areas, thus the question of BAT and 

the use of DPF to reduce the exhaust gas particles, will gain importance. 
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Low PN emission and BAT as well for engines > 560 kW ?

Despite the development of alternative

fuels & solutions, the main fuel 

for emergency GENSETs will remain

Diesel for the next years
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Summary

• With emission standard “stage V” (2019) also emissions of diesel engines > 560 kW are now limited in Europe. However, 

the limit values for engines > 560 kW are higher than for engines < 560 kW and there is no particle number limit PN, 

which means that the gravimetric limit values can be achieved without the use of a wall flow DPF.

• The reasons for this decision were, that the fleet of construction machinery with engines > 560 kW in Europe is 

comparably small and these large machines usually do not operate in urban environments. 

• Since 2019 however, new elements have been considered to also use best available technology for this high 

performance range: there are reflections in Europe and also in the U.S.A. concerning the introduction of a follow up 

emission stage (Stage VI? / Tier5?)

• There is a trend to introduce decentralized electric power stations powered by combustion engines to cover the risks of 

energy shortages during the difficult transition period to zero CO2 energy generation. These plants will be close to 

consumers in urban areas, thus the question of using BAT, in particular for exhaust gas particles, will gain importance. 
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Low PN emission and BAT as well for engines > 560 kW ?



Thank you
for your interest!


