Setting the Options for Constant Speed Engines - Rationale
The rationale for the Options is as follows:
· Option 1:  Harmonisation with Stage IV Limits for Variable Speed Engines but with different timescales for placing on the market (2016-2020 labelled as Options 1A-1E respectively).  Where such limits do not currently exist, the same limits will be used as proposed for Variable Speed Engines (in the forthcoming revised Directive); and
· Option 2:  Harmonisation with US Tier 4 (Final) Limits with different timescales for placing on the market (2016-2020 labelled as Options 2A-2E respectively).
The options selected (by the Commission) for analysis by power band are given below: 
Power Band:  0 – 8 kW

	Option
	Power
	CO
	HC
	NOx
	PM
	Date

	1A
	P < 8 kW
	8.0
	7.5
	0.6
	1.1.2016

	1E (staged)
	P < 8 kW
	8.0
	10.5
	1.0
	1.1.2016

	
	P < 8 kW
	8.0
	7.5
	0.6
	1.1.2020

	2A
	P < 8 kW
	8.0
	7.5
	0.6*
	1.1.2016

	Note: US Tier 4 PM limit of 0.6 is based on that for “hand-startable air-cooled direct injection engines” (for other engines, the US Tier 4 limit is 0.4) 


As there are no existing limits in the current Directive, the limits proposed for Option 1 will be the same as those being proposed for Variable Speed Engines.  
Power Band:  8 – 19 kW

	Option
	Power
	CO
	HC
	NOx
	PM
	Date

	1A
	8 ≤ P < 19 kW
	6.6
	7.5
	0.4
	1.1.2016

	2A
	8 ≤ P < 19 kW
	6.6
	7.5
	0.4
	1.1.2016


As there are no existing limits in the current Directive, the limits proposed for Option 1 will be the same as those being proposed for Variable Speed Engines.  (Note that the Options for this power band are the same)
Power Band:  19 - 37 kW

	Option
	Power
	CO
	HC
	NOx
	PM
	Date

	1A
	19 ≤ P ≤ 37 kW
	5.5
	4.7
	0.035
	1.1.2016

	1E
	19 ≤ P ≤ 37 kW
	5.5
	4.7
	0.035
	1.1.2020

	2A
	19 ≤ P ≤ 37 kW
	5.5
	4.7
	0.035*
	1.1.2016

	* Note that that although the US Tier 4 (Final) PM Limit is 0.03, the EU measurement protocols mean that that the equivalent EU limit value would be 0.035.


Although there are existing Stage IIIA limits for this power band, the limits being proposed for Option 1 are stricter and these will be the same as those being proposed for Variable Speed Engines.  (Note that Options 1A and 2A for this power band are the same)
Power Band:  37 - 56 kW

	Option
	Power
	CO
	HC
	NOx
	PM
	Date

	1E
	37 < P ≤ 56 kW
	5.0
	4.7
	0.025
	1.1.2020

	2A
	37 < P ≤ 56 kW
	5.0
	4.7
	0.035*
	1.1.2016

	2E
	37 < P ≤ 56 kW
	5.0
	4.7
	0.035*
	1.1.2020

	* Note that that although the US Tier 4 (Final) PM Limit is 0.03, the EU measurement protocols mean that that the equivalent EU limit value would be 0.035.


Power Band:  56 – 130 kW (covers US bands 56-75 & 75-130 kW)

	Option
	Power
	CO
	HC
	NOx
	PM
	Date

	1B
	56 < P ≤ 130 kW
	5.0
	0.19
	0.4
	0.025
	1.1.2017

	1D
	56 < P ≤ 130 kW
	5.0
	0.19
	0.4
	0.025
	1.1.2019

	2A
	56 < P ≤ 130 kW
	5.0
	0.19
	0.4
	0.025*
	1.1.2016

	* Note that that although the US Tier 4 (Final) PM Limit is 0.02, the EU measurement protocols mean that that the equivalent EU limit value would be 0.025.


Power Band:  130 – 560 kW (covers US bands 130-225, 225-450 & 450-560 kW)

	Option
	Power
	CO
	HC
	NOx
	PM
	Date

	1B
	130< P ≤560 kW
	3.5
	0.19
	0.4
	0.025
	1.1.2017

	1C
	130< P ≤560 kW
	3.5
	0.19
	0.4
	0.025
	1.1.2018

	2A
	130< P ≤560 kW
	3.5
	0.19
	0.4
	0.025*
	1.1.2016

	* Note that that although the US Tier 4 (Final) PM Limit is 0.02, the EU measurement protocols mean that that the equivalent EU limit value would be 0.025.


Power Band:  > 560 kW
	Option
	Power
	CO
	HC
	NOx
	PM
	Date

	1A
	P > 560kW
	3.5
	0.19
	0.4
	0.025
	1.1.2016

	2B
	P > 560kW
	3.5
	0.19
	0.67
	0.035*
	1.1.2017

	2D
	P > 560kW
	3.5
	0.19
	0.67
	0.035*
	1.1.2019

	* Note that that although the US Tier 4 (Final) PM Limit is 0.03, the EU measurement protocols mean that that the equivalent EU limit value would be 0.035.


As the proposed EU limits for Variable Speed Engines are not relevant for Constant Speed Engines, the limits proposed for Option 1 will be the same as those proposed for the previous power band (130-560kW).

Summary of Options (being considered for this study) for Constant Speed Engines by Power Band 

· Option 1:  Harmonisation with Stage IV Limits for Variable Speed Engines

with introduction in 2016-2020 (labelled as Options 1A-1E respectively); and
· Option 2:  Harmonisation with US Tier 4 (Final) Limits 
with introduction in 2016-2020 (labelled as Options 2A-2E respectively).
	Option
	Power
	CO
	HC
	NOx
	PM
	Date

	Power Band 0 < 8 kW

	1A
	P < 8 kW
	8.0
	7.5
	0.6
	1.1.2016

	1E (staged)
	P < 8 kW
	8.0
	10.5
	1.0
	1.1.2016

	
	P < 8 kW
	8.0
	7.5
	0.6
	1.1.2020

	2A
	P < 8 kW
	8.0
	7.5
	0.6
	1.1.2016

	Power Band 8 ≤ P < 19 kW

	1A
	8 ≤ P < 19 kW
	6.6
	7.5
	0.4
	1.1.2016

	2A
	8 ≤ P < 19 kW
	6.6
	7.5
	0.4
	1.1.2016

	Power Band 19 ≤ P ≤ 37 kW

	1A
	19 ≤ P ≤ 37 kW
	5.5
	4.7
	0.035
	1.1.2016

	1E
	19 ≤ P ≤ 37 kW
	5.5
	4.7
	0.035
	1.1.2020

	2A
	19 ≤ P ≤ 37 kW
	5.5
	4.7
	0.035
	1.1.2016

	Power Band 37 < P ≤ 56 kW

	1E
	37 < P ≤ 56 kW
	5.0
	4.7
	0.025
	1.1.2020

	2A
	37 < P ≤ 56 kW
	5.0
	4.7
	0.035
	1.1.2016

	2E
	37 < P ≤ 56 kW
	5.0
	4.7
	0.035
	1.1.2020

	Power Band 56 < P ≤ 130 kW

	1B
	56 < P ≤ 130 kW
	5.0
	0.19
	0.4
	0.025
	1.1.2017

	1D
	56 < P ≤ 130 kW
	5.0
	0.19
	0.4
	0.025
	1.1.2019

	2A
	56 < P ≤ 130 kW
	5.0
	0.19
	0.4
	0.025
	1.1.2016

	Power Band 130< P ≤560 kW

	1B
	130< P ≤560 kW
	3.5
	0.19
	0.4
	0.025
	1.1.2017

	1C
	130< P ≤560 kW
	3.5
	0.19
	0.4
	0.025
	1.1.2018

	2A
	130< P ≤560 kW
	3.5
	0.19
	0.4
	0.025
	1.1.2016

	Power Band >560 kW

	1A
	P > 560kW
	3.5
	0.19
	0.4
	0.025
	1.1.2016

	2B
	P > 560kW
	3.5
	0.19
	0.67
	0.035
	1.1.2017

	2D
	P > 560kW
	3.5
	0.19
	0.67
	0.035
	1.1.2019


� 	Where such limits do not currently exist (e.g. for <56 kW), the limits indicated are the same as those which are proposed for Variable Speed Engines (in the forthcoming revised Directive)






