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

Applications P>560kW
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Applicationsfor Power ranges above 560kW are:‘
A Mining excavators (power packs) and trucks (diesel electric propulsion)
A GenSet
A Agriculture
A Arbour & Maritime cranes
A Other C&l 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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Low PN emission and BAT as well for engines > 580 kW

Legislation: Stage V starting fror01.01.2019 in the EU
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there are no PN limits

130<P[kW]<560
NOx PM
[a/kWh]  [g/kWh]
Tier 3 4 0.2
Stage IlIA |4 0.2
Tier 4i 2 0.02
Stage llIB |2 0.025
Tier 4f 0.4 0.02
Stage IV 04 0.025
Stage V 0.4 0.015 -
P>560 [kW]
NOx PM
[a/kWh]  [g/kWh]
Tier 4f 3.5 0.04
Stage V 3.5 0.045

for the Power range

>560kW



Low PN emission and BAT as well for engines > 580 kW

Legislation: Stage V starting fror01.01.2019 in the EU

there are no PN limits
for the Power range

>560kW

130<P[KW]<560
P CO HC NO Particulate|Particulat Date” NOX P
ower X driiculate | Farticuliate date [gIkWh] [gIkWh]
kw] | [g/kwh] | [g/kwh] | [g/kwh] | [g/kWh] | [#/kwh]
NMHC + NO, Tier 3 4 0.2
stage IV Stage IIA |4 0.2
56 2P, <130 5.0 0.19 0.4 0.025 — Oct. 2014
130 <P, <560 3.5 0.19 0.4 0.025 — 2014 | Terd4 - LAl
Stage V Stage B | 2 0.025
0=P.<8 8.00 7.50¢ 0.40% — 2019
BiPy<19 6.60 7.50° 0.40 — 2019 Tier 4f 04 0.02
19 2P, < 37 5.00 4.70¢ 0.015 1*1012 2019
37<P,<56 | 5.00 4.70° 0015 | 110 | 2019 || StaeelV |04 0.025
56 2 Pa< 130 0.19° 0.40 0.015 1*10% 2020 Stage V 0.4 0.015
130 £ P, £ 560 0.19¢ 0.40 1*10%2 2019
P. > 560 P>560 [KW]
NOx PM
“  Date for placing the engine on the market, type approval one year earlier. [a/kWh]  [g/kWh]
?  0.60 for hand-startable, air-cooled direct injection engines.
©  A=110forgas engines. Tier 4f 3.5 0.04
T A=6.00for gas engines.
= [ 0.67 for gensets.
F i i
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Low PN emission and BAT as well for engines > 560 kW ?

NRMM EmissiorRegulations P > 560 kW

1 Albania,
Bosnia & Herzegovina,
Macedonia,

Serbia (Mot regulated or tbd)

2 Beijing (Tier 4]

. Non regulated

- GAO Il (Tier 2)

Tier 4 final

Tier: USA-EPA Nonroad Regulation [40 CFR 89, 40 CFR 1039 and 40 CFR 1048).
Stage: Monroad-Regulation (EU) 2016/1628.
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Stage V

Emissions in g/kWh
Other than Gen Set
Gen Set

Emissions in g/kWh

Var.

speed

Const. Other

speed than Gen
Set

Const. Gen Set

speed

The following emissions overview represents only LMBs current understanding and
interpretation of emission regulations. While it might be used for reference, equipment

CAECT ¢c FOHT 8UECYH A&U 0¢ Ofi A8elU €¢ KUe&dcLOCEE HIU O188U¢H UCdggoce

appropriate regulatory agencies before making any business decisions.
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Low PN emission and BAT as well for engines > 560 kW ?

NRMM Emissions Regulations P > 560Rkbted / in discussion

1 China, GAO 1V, 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

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
CHECT ¢ EOHT 8UECH A&U 8¢ Oi £A8eU ¢€¢ KU&dcglLdce
appropriate regulatory agencies before making any business decisions.

Hi U O UC3§gacc &UeT AERSECY kori HI U

- Non regulated GAOV (Tier 4) Tier 4 final
Tier: USA-EPANonroad Regulation (40 CFR 89, 40 CFR 1039 and 40 CFR 1068).
Stage: Nonroad -regulation (EU) 2016/1628 . Stage V
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Low PN emission and BAT as well for engines > 560 kW ?

What Is the plan in Europe after Stage

A EU on road: the EU Commission has delayed the publication of Euro 7, now expected to be in July 2022
A EUNRMM: 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'S THE PROBLEM?

BELLONA

EUROPA

On January 1st 2019, the Regulation entered
into its final phase for construction machinery.
Currently, there are no plans for a ‘Stage VI'.

The rules only applies to new machines
entering the market.

Machines last around15 years. It will take
minimum 15 years for all construction
machinery to be Stage V.

In the meantime, CO2 emissions from NRMM
remain unregulated at EU-level.

10 24/03/2022  12th VERT-Forum 2022 LIEBHERR



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

What is the plan ithe USAafter Tierdf ?: CARB Proposal

e

CALIFORNIA

AIR RESOURCES BOARD

Tier 5 Rulemaking Workshop \
Potential Amendments to the

Off-Road Diesel New Engine Regulations
November 3, 2021 \. J
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